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UvoD
INTRODUCTION

Ocekdvand dlouhodobd rovnovaha mezi nabidkou a poptdavkou
elektriny a plynu’ seznamuje s vyhledem a analyzami moznych
cest vyvoje elektroenergetiky a plyndrenstvi v CR, a to
podrobneé pro strednédoby horizont do roku 2020 a s uvedenim
zakladnich strategickych vyhledd pro dlouhodoby horizont

roku 2050. Vytvareni téchto vyhledt uklada energeticky zakon

operatorovi trhu, tj. akciové spole¢nosti OTE. Cilem dokumentu

Dlouhodoba ravnovaha je v co nejvétsi mife nastinit odpovedi

na otézky:

— Jaky bude oc¢ekavany rozvoj a provoz zdrojove zakladny ceské
elektriza¢ni soustavy?

— Jak se bude vyvijet poptavka po elekt¥ing a plynu v CR?

— Jaka bude nabidka na evropském trhu s elektfinou a plynem?

— Kolik elekttiny a plynu bude nutno importovat do CR?

— Bude kapacita elektriza¢ni a plynarenské soustavy
dostatecna? Jaka jsou mozna opatreni pro jeji pripadné
posileni?

— Jaké jsou technicke, ekonomické a bezpecnostni disledky
rliznych cest rozvoje?

V oblasti vystavby a provozu zdrojd elektfiny se jiz nynf
projevuji problémy trhu s elektfinou, kdy provoz nékterych
zdrojt klasické energetiky je nerentabilni a problematicka je

i vystavba navych klasickych zdrojd. Zaroven je potreba brat
v Uvahu nezanedbatelny potencial zdroj rozptylené vyroby
a hledat redlné cesty, jak tyto rozvijejici se zdroje integrovat
do bezpecného a spolehlivého provozu elektrizacni soustavy
(ES). K vyznamu tohoto tématu déle prispivaji i diskuse

nad r&iznymi novymi kapacitnimi mechanismy v Evropé pro
podporu provozu zdrojt a jejich dopady na mezinarodni obchod
s elektfinou.

Na plyn bylo vzdy nahlizeno jako na dovozni surovinu se
vsemi bezpecnostnimi riziky a nynéjsi situace tento pristup
potvrzuje a déle akcentuje, coz je patrné i z navrzenych
rozvojovych variant ¢eské elektroenergetiky a plynarenstvi.
Krize v ukrajinsko-ruskych vztazich prozatim neindikuje zmény
dlouhodobych trendt vyuzivani plynu v CR, ukazuje viak

na riziko vypadkd v dodavkach plynu do Evropy i s dopadem

' Zakladem pro zpracovani byla data od U¢astnikl trhu ziskana v zari 2014.

The Anticipated Long-Term Balance Between Electricity and Gas

Supply and Demand' introduces the outlook and analyses of

potential development directions of the Czech Republic electricity

and gas industries — in detail for the medium-term horizon till 2020

and with basic strategic outlooks for the long-term harizon till 2050.

The market operator, OTE joint-stock company, is legally obliged to

elaborate these outlooks. The aim of The Long-Term Balance is to

outline answers to the following questions as comprehensively as

possible:

— What will be the anticipated development and operation of the
source base of the Czech Republic power system like?

— How will the demand for electricity and gas in the Czech Republic
develop?

— What will be the offer of electricity and gas in European market
like?

— How much electricity and gas will need to be imported to the
Czech Republic?

— Will the capacity of the power and gas system suffice? What
potential measures can be adopted to reinforce the capacity?

— What are the technical, economic and security consequences of
various development directions?

Issues of the electricity market have shown in construction and
operation of electricity sources as operation of some traditional
sources of the energy sector is unprofitable and construction of
new ones is problematic. Concurrently, the not negligible potential
of distributed sources needs to be taken into account while
realistic ways of integration of these developing sources into

safe and reliable operation of the power system (PS) need to be
searched for. Discussions about various new capacity mechanisms
in Europe intended to support operation of sources and their impact
on international electricity trading contribute to the importance of
this subject.

Gas has always been considered an impart raw material with all
the related security risks; and current situation just confirms and
accentuates the attitude, which is reflected in the suggested
development variants of the Czech electricity and gas sector. The
crisis in the Ukrainian-Russian relations has so far not indicated

The elaboration was based on the data collected from market participants in September
2014,
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na CR. To zd(irazfiuje potfebu vénovat vétsi pozornost zajistént
dostatku plynu i odolnosti soustavy na preruseni dodavek.

Predlozeny material zohledruje veskeré aktualni trendy

a vlivy, které budou utvéaret budouci podobu energetiky.

Nejvyznamnéjsimi vlivy jsou:

- diraz na environmentalni rozmér: budouci elektroenergetika
musi byt funkéni nejen z pohledu technického
a ekonomického, ale rovnéz environmentalniho; cilem resenf je
nalézt bezpec¢nostné-technicko-ekanomicko-enviranmentalni
optimum; zprava nabizi vybér variant rozvaje, které jednotlivé
kladou dlraz na jedno ze ctverice hlavnich kritérif,

- dairaz na decentralizaci a lokalni sobéstaénost: budoucf
energetika bude v radove vétsi mite nez dnes zalozena
na rozvoji lokalni vyroby elektriny na nejnizsi distribuéni Grovni;
rozvojove varianty analyzuji situaci dle tfi moznych scénari
rozvoje decentralni vyroby,

- duraz na vyuziti informacnich a komunikaénich technologii:
souctasna elektroenergetika vyrazné vyuzivda modernich
informacnich a komunikacnich technologii, které zajistuji
veskeré dispecerské fizeni a organizaci trhu s elektrinou;
dalsi rozvoj téchta technologii bude vyvolan zejména vyssim
uplatnénim intermitentnich a lokalnich zdrojt v distribu¢nich
sitich (DS); budouci soustava bude informacnich
a komunikacnich technologii vyuzivat mnohem vyraznéji
i na nejnizsi distribuéni Urovni a pfi spolupréci distribuce
a celosystémového fizenf; rozvojoveé varianty predpokladaji
vyrazné zapojeni denni akumulace, které bude ¢astecne
zajisténa prostredky Fizeni spotieby.

Ve vsech variantach je detailné analyzovan cely retézec
vyroba — prenos — distribuce — spotreba elektfiny. Pri analyzach
byly zohlednény tfi vySe zminéné trendy a byly uvazovany
redlné dosazitelné zmény a inovace ve vsech jeho jednatlivych
Castech.

Predlozeny materidl zohledriuje veskere aktudlnf
trendy a viivy, které budou utvaret budouct
podobu energetiky.

The submitted text takes into consideration all
current trends and influences which are going
to form future shape of the energy sector.

a change in long-term trends of gas utilization in the Czech
Republic, though it showed the risk of outage in gas supplies to
Europe with an effect on the Czech Republic. It highlights the need
to pay more attention in order to ensure sufficient amount of gas
and the system resistance to supply cuts.

The submitted text takes into consideration all current trends and
influences which are going to form future shape of the energy
sector. The most impartant influences are:

- Emphasis on the environmental aspect: future electricity sector
must be functional not only in view of technical and economic
terms but also in view of the environmental aspects; the aim

of the solution is to find security, technical, economic and
environmental optimum; the report offers a choice of development
variants each of which highlights one of the four main criteria,
Emphasis on distributed sources and local self-sufficiency:
future energy industry will be based on local electricity generation

on the lowest distribution level to a much greater extent than
today; the development variants analyse the situation for three
potential development scenarios of the distributed generation,
Emphasis on the use of information and communication
technologies: today's electricity industry uses up-to-date

information and communication technologies ensuring complete
dispatching control and organization of the electricity market

to a great extent; further development of these technologies

will be stimulated mainly by greater application of intermittent
and local sources in distribution systems (DS); future system
will use the information and communication technologies much
more significantly even on the lowest distribution level and
within the cooperation between distribution and the overall
system operation; the development variants anticipate important
incorporation of daily accumulation which will be partially provided
by means of the consumption control.

The whole chain of electricity generation — transmission —
distribution — consumption is analysed in detail in all the variants.
The three above mentioned trends were considered within the
analyses together with the realistically achievable changes and
innovations in all the involved sections.

Introduction
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ELEKTROENERGETIKA

THE ELECTRICITY INDUSTRY

ZOHLEDNENE VNEJSI VLIVY

V nasledujicim textu jsou navrzeny a popsany analyzované
varianty dlouhodobého rozvoje elektroenergetiky do roku 2050.
Variantnost provedeni si vyzaduje soucasna velké nejistota

v zékladnich predpokladech rozvoje energetiky jako celku. Cilem
bylo navrhnout varianty rozvoje ¢eské elektroenergetiky tak,
aby i pfi zméné dil¢ich vstupnich parametrd béhem reseni

mely vysledky analyz dostate¢nou vypovidaci schopnost,
pokryvaly aktudlni hlavni trendy ocekdvané v ES a byly
vzajemneé provazané. Na rozdil od predchozi etapy reseni

je zakladnim kritériem pro reseni problematiky dlouhodobé
rovnovéhy v oblasti elektroenergetiky prioritni otazka: Jaké

jsou moznosti pokryti poptavky po elektfing v CR? Hlavnim
kritériem diferenciace variant je mira rozvoje vyrobnich kapacit
ES CR, kterd ma piimy vliv na provozovatelnost (spolehlivost,
zajidténost regulacnim vykonem) a sobéstacnost (zajisténi
poptévky po elektfing domacimi zdroji). Druhym hlavnim
kritériem diferenciace variant je pak mira zajisténosti energetiky
CR doméacimi zdroji primarni energie, protoze prévé téma
energetické bezpecnosti a sobéstacnosti je z pohledu roku 2074
vysoce aktualni. Tretim kritériem diferenciace je rozvoj poptavky
po elektfiné souvisejici s rozvojem ekonomiky a demografie.
Vyznamnym informacnim zdrojem pri nadvrhu variant je

i Aktualizace Statni energetické koncepce (ASEK). Zprava sméry
uvedené v ASEK déle rozpracovava a kde se to jevi vhodné, tam
i detailné analyzuje a kankretizuje.

PREDPOKLADY ROZVOJOVYCH VARIANT
Varianty vychazeji ze souc¢asné znamych trendd rozvoje
elektroenergetiky, které jsou pak v jednatlivych variantach
specifikovany konkrétnimi technickymi parametry a jednotlivé
trendy jsou timto zplsobem provérovany z hlediska jejich
vlivu na provoz a rozvoj elektroenergetiky CR. S predpoklady
navrzenych variant prehledné seznamuije tab. 1. Takzvana
nulova varianta priblizuje situaci, kdy nedojde k Zddnému
dal$imu rozvoji vyrobni kapacity ES CR. V této varianté

se plné projevi nedostatecnost vyrobnich kapacit jiz okolo
roku 2030. Dalsi varianty pak predstavuji réizné kombinace
kritérii diferenciace. Navrzené varianty se vSak v nékterych
parametrech shoduijt:

REFLECTING THE EXTERNAL INFLUENCES

In this chapter, the analysed variants of electric industry
development are drafted and described for long-term development
till 2050. Elaboration of variants is required by great uncertainty

in several basic presumptions of the overall energy sector
development. Therefare the aim is to draft such development
variants of the Czech electric industry that even if the input
parameters change during the solution, results of the analyses
shall have sufficient information value, cover the main hot trends
expected within the PS and be mutually interconnected. Unlike

the previous solution phase, the basic criterion for dealing with
the long-term electric industry balance is the priority question:
What possibilities do we have to cover the anticipated electricity
consumption The key criterion for variants differentiation is

the degree of source base development of PS CR, which has

a direct impact on the operability (reliability, regulatory capacities
supportability) and self-sufficiency (supplying electricity demand
from domestic sources). The secand main criterion for variant
differentiation is then level of energy supportability in CR by
domestic primary energy sources, as the issue of energy security
and self-sufficiency are highly topical. The third criterion for
differentiation is the development of electricity demand associated
with the development of the economy and demography. The State
Energy Palicy Review from August 2014 represents a new view of
the Czech decision sphere on future energy sector development in
the CR. The report warks with SEPR as with an important source of
information and further elaborates the directions it contains; where
appropriate it also analyses and specifies these in detail.

ASSUMPTIONS IN THE DEVELOPMENT VARIANTS
Variants reflect current known trends in electricity development,
that are specified by individual technical parameters in each variant
and individual trends are thus verified from the operability and

CR PS development point of view. All the assumptions of variants
are introduced in Tab. 1. Zero variant will approach a situation
where there would be no further development of capacity ES CR.
In this variant, the inadequacy of generation capacities is already
fully reflected in the medium-term (around 2030). Other variants
represent various combinations of criteria of differentiation. Some
proposed variations will be identical in some parameters. Common
(invariant) presumptions for all variants:

Zprava o ocekavané rovnovaze mezi nabidkou a poptavkou elektfiny a plynu



+ Zohlednén( legislativy EU a CR.

- Stav a rozvoj stredoevropského regionu véetné predikei
spotreby jednotlivych zemi.

+ Proloment limit téZby uhli na lomu Bilina (malé proloment,
korekce ¢i narovnani limitc).

- Tepelné elektrarny véetné zavodnich jsou uvazovany dle
vysledkd dotaznikového setreni a dle diskusi s provozovateli.

- Stavajici bloky jaderné elektrarny Temelin v provozu az
za sledovany horizont roku 2050.

- Zachaovani stavajiciho modelu velkého teplarenstvi pfi
zohlednéni prirozeného Ubytku teplarenskych zdrojd.

+ Redeni dodavky tepla véetng vyuZitf tepla z jadernych
elektraren na konci reseného obdabi.

- Rozvoj vodnich elektraren, bioplynovych stanic, biomasy,
odpadl a geotermalni energie.

« Predpoklada se rozvoj sitové infrastruktury adekvéatni pro
vyvedeni vykonu novych zdrojl a zasobovani odbérd v souladu
s podminkami dané varianty; na profilu CZ/DE je uvazovéano
nasazeni transformétord s pfitnou regulaci (PST), jejichz
uvedeni do provozu se predpoklada v roce 2017.

Ve vsech variantach je vyznamnym rysem prechod ¢asti
hnédouhelnych vyroben elektfiny a dodavkového tepla na jina
paliva, kterymi jsou zejména c¢erné uhli a zemni plyn, doplnkove
pak biomasa a jaderné teplo. Ke zménam palivové zékladny
dochazi postupné, jak se snizuje dostupnost hnédého uhli.

Ve vétsingé variant se po roce 2020 uvazuje zména v rozsahu
priblizné 5% dnesni tézby hnédého uhli a novym palivem je
zejména ¢erné uhli. Do roku 2050 ¢ini tento rozsah priblizné 15 %
a vyznamu nabyva také zemni plyn. V tom jsou zapocteny téz
teplérenské systémové bloky uvedené do provozu v roce 2036
(celkem 230 MW) a v roce 2038 (595 MW). U varianty Tuzemské
zdroje se odlisné predpoklada, ze nastane prolomeni limitd tézby
uhli také na lomu CSA a s tim souvisejici nizéi rozsah zminénych
prechodd na jina paliva, zejména zemniho plynu.

+ Respecting the EU and CR legislation.
- Status and Development of the Central European region including

predictions of consumption in individual countries.

+ Cancelling of the brown coal mining limits only in the Bilina mine

("small cancelling”, so-called correction or settlement of limits).

+ Thermal power plants including autoproducers are considered
according to questionnaire survey results and discussions with
their operators.

+ The existing blocks of the Temelin NPP in operation until the
observed harizon of 2050.

+ General maintaining of the existing great heating industry model
(district heating system) respecting natural loss of heating
sources.

« Solution of the replacement heat supply including the use of heat
from nuclear power plants at the end of the considered period.

+ Development of hydroelectric power plants, bio-gas stations,
use of biomass, waste and geothermal energy (one of the basic
development scenarios).

- Development of network infrastructure adequate to transmission
of the new sources capacity and supplies in compliance with
conditions of the involved variant is anticipated. On the CZ/DE
profile, PST implementation is anticipated from 2017.

An important feature in all variants is the transition brown coal
fired power plants and district heat plants to other fuels, which

are mainly hard coal and natural gas, biomass, and on minor

scale also nuclear heat. The substitution of the fuel base is made
gradually, with decreasing availability of brown coal. The amount

of approximately 5% of current brown coal production volume is
considered to be substituted mainly by hard coal in most variants
beyond 2020. For horizon 2050 the range reaches approximately
15% with increasing role played by natural gas. In this number, there
are also included the district heating plant units commissioned in
2036 (total 230 MW) and in 2038 (595 MW). Contrary to the other
variants, canceling the land ecological mining limits also on CSA
quarry and thus lower range of transitions to other fuels, especially
natural gas is assumed in variant Domestic sources.

1

The electricity industry

Elektroenergetika

S
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Predpoklady variant rozvoje elektroenergetiky
Assumptions in the variants of electricity industry development

CO SE STANE, KDYZ... DUSLEDKY/PREDPOKLADY VARIANTA
WHAT WILL HAPPEN IF...? IMPLICATIONS/ASSUMPTIONS VARIANT
... nedojde k vystavbé zadnych novych « nedojde k rozvoji vyrobnich kapacit elektfiny v ES CR .
o Nulova
zdrojdi v ES CR?
« No development in electricity production capacity in Zero
...no new sources are built in CR PS CRPS
... vyvoj bude probihat v souladu = vyvoj blizky ndvrhu ASEK
s ASEK z 8/20147? - snizovan( zajisténosti ES CR domacimi zdroji primarni
energie
...development in accordance with SEPR - dostatecny rozvoj zdrojd
of 8/14 + absence vyraznych importd elektriny Koncepéni
- development close to SEPR proposal Conceptual

- reduction in the extent to which domestic primary
energy sources secure PS CR

- sufficient development of sources in long-term

- absence of significant electricity imports

... bude nejméné dbano na zajistént
sobéstatnosti ES CR (zdroji primarni energie
i elekttiny)?

... the least emphasis on securing self-
sufficiency of CR PS (by primary energy
sources and electricity)...

- vetsi diverzita zdroja

- vyrazngj&f snizovan zajisténosti CR domacimi zdroji
primarni energie

- dostatecny rozvoj zdroju

+ moznost importd elektiiny

- greater diversity of sources

- substantial reduction in the extent to which domestic
primary energy sources secure CR

- sufficient development of sources in long-term

- option of electricity imports Diversified mix

Diverzifikovany
mix

Diversified mix

... budeme usilovat o co nejvétsi
sobéstatnost ES CR v zajistén( zdroji
primarni energie”?

..attempts to maximize self-sufficiency of
CR PS in securing primary energy sources

* nejméné vyrazné snizovani zajisténosti CR domacimi
zdroji primérni energie

« dostatecny rozvoj zdrojd

- vy$si vyuziti HU a OZE

« absence vyraznych import( elektfiny

« minimum reduction in the extent to which domestic
primary energy sources secure CR

- sufficient development of sources in long-term

- higher use of brown coal and RES

- absence of significant electricity imports

Tuzemské
zdroje

Domestic
sources

... ekonomika a demografie se budou vyvijet
méné vyrazné; bude i nadéle trvat nejistota
a neochota investovat do vétsich vyrobnich
jednotek?

.. less significant development in economy
and demography; the uncertainty and
reluctance to invest in larger production
units

- predpokladem je nizky rozvoj spotreby
* pro zajisténi nizké poptavky rozvoj zdroji dostatecny
- absence vyraznych importt elektfiny

- assumption — low development of consumption

- to cover low demand, development of sources
sufficient in long-term

- absence of significant electricity imports

Minimalni rozvoj

Minimum
development

Zprava o ocekavané rovnovaze mezi nabidkou a poptavkou elektfiny a plynu



VSechny navrzené varianty predpokladaji ve vychozim stavu
zachovani stavajiciho modelu Fizeni a provozu ES CR. Tento
model se bude postupné vyvijet v souladu s pozadavky

a potfrebami ES a v ndvaznosti na dostupnost novych

technologie, které jsou pri feseni vyhledu dlouhodobé rovnovahy
zohlednény.

INTELIGENTNI MERENI, RiZENi A KOMUNIKACE
Vyuziti méricich zafizeni na Urovni maloodbéru, kteréd

budou schopna komunikace a fizenf vybranych parametrd
odbérného mista, je nezbytnosti pra dalsi rozvoj obnovitelnych
intermitentnich zdrojd, pro rozvoj lokalni vyroby obecné (vyroby
na Urovni maloodbéru ¢i siti nizkého a vysokého napéti), rozvoj
elektromobility. Ceska republika v roce 2012 nepfijala plogné
zavedenf inteligentniho méreni, které vyzaduje smérnice
72/2009/ES. Ve zdtvodnéni, které bylo zalozeno na Cost-Benefit
analyze, bylo doporuc¢ena komplexni systém inteligentniho
meéreni nezavadet prinejmensim do roku 2018 s odkazem

na nedostatky ve stévajicich technickych resenich a nedostatek
benefitd, které by vyvazily ndklady na zavedeni a provoz.

Ve studii bylo déle zminéno, ze Ceska republika nad rémec
bézné praxe zemi EU vyuziva jiz nyni autonomniho systému
fizeni spotfeby (systém Hromadného Délkového Ovladani), Gast
benefit(i tedy neni v prostredi CR relevantni. VySe uvedena
smernice navic nepozaduje systém, ktery by zajistoval

i obousmeérnou komunikaci a fizeni odbérného mista, pritom
prave komunikace a fizeni tvori vétsi ¢ast benefitl zavedent
systému inteligentniho mérent. Dle predpokladd a soucasného
stavu technologického rozvoje je o¢ekavano postupné zavadéni
inteligentniho méreni, fizeni a komunikace v horizontu let 2020
az 2035, tedy pozdgji, nez predpoklada vyse uvedena smérnice.
Hlavnim driverem pfitom bude snaha zajistit dalsi rozvoj
intermitentnich zdrojd a elektromobility, které se bez fizenf
vyroby a spotieby na Urovni maloodbéru, a tedy bez vykonného
informacniho systému, neobejdou.

LOKALNI VYROBA

Za lokalni vyrobu je povazovéna takova, kterd dosahuje vykon(
v radu jednotek az desitek kilowat( a je pfipojena nanejvyse
na distribu¢ni trovni vysokého napéti. Prevazna véetsina

lokalni vyroby pfitom bude instalovana na Urovni maloodbéry,

All the drafted variants anticipate preservation of the existing model
of the CR PS control and operation in their initial state. This model
will gradually develop in compliance with PS requirements and
needs and in connection to availability of new technologies in the
energy sector. Below we list the most important new technologies
which are taken into account within the long-term balance outlook.

SMART MEASURING, CONTROL AND COMMUNICATION
Use of new measuring devices in the low consumption sector,
which will be able to communicate and control selected parameters
of a delivery point, are necessary for further development of
renewable intermittent sources, for development of local generation
in general (generation on the low consumption level or low and high
voltage netwaorks), development of smart and partly autonomous
grids and mass integration of electromability. The CR refused
blanket implementation of smart measurement required by the
Directive 72/2009/EC in 2012. In the reasons based on the Cost-
Benefit analysis, it was recommended not to implement complex
system of smart measuring at least by 2018 with respect to
deficiencies in the existing technical solution and lack of benefits
compensating the cost of its implementation and operation. The

CR has been using autonomous system of consumption control
(system of Mass Remote Control) beyond the practice usual in EU
countries; part of the benefits is therefore not relevant in the CR.
Moreover, the above mentioned directive does not require a system
that would ensure duplex communication and control of the delivery
point though the communication and control form great part of

the benefits of implementing the smart measuring system. As for
the presumptions and current state of technological development
in the industry, we expect gradual implementation of smart
measuring, control and communication between 2020 and 2035,
i.e. later than expected by the above directive. The main driver

will be the effort to ensure further development of intermittent
sources and electromability which cannot work without generation
and consumption control within the low consumption sector and
therefore without an efficient information system.

LOCAL GENERATION

Local generation is a generation of small capacities in units or
tens of kilowatts connected not higher than to the high voltage
distribution level. Majority of local generation will be installed
within the low consumption sector, i.e. on low voltage level. Local
generation will comprise the following technologies (in order of
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a tedy na nizkém napéti. Lokalni vyroba bude tvarena témito
technologiemi (v pofadi dle dlleZitosti): 1. Fotovoltaické

panely (FVE) na stiechéch domd, 2. Malé vodni elektrarny,

3. Mikrokogenerace (MKO) a malé kogenerace vyuZivajici
zemniho plynu. Predlozené varianty raozvoje elektroenergetiky
pocitaji s diferencovanym a v nékterych variantach az limitné
vysokym razvojem lokalni vyroby. Nejvetsi rozvoj lokalni vyroby
predpoklada varianta Koncepcéni, a to jak v instalovaném vykonu,
tak ve vyrobé, nejmensi pak varianta Minimalni rozvoj.

SMART GRIDS

Koncept chytrych siti (Smart Grids) je modelem mensiho
sitového celku, ktery zahrnuje spottebu, vyrobu, vétsinou

i akumulaci elektfiny a systém fizeni, ktery zajisti rovnovahu
mezi spotfebou a vyrobou. Pro sitovy celek pracujici jako
Smart Grid se vétsinou pozaduje, aby byl schopen ¢astecné
autonomie. Koncept Smart Grids je i v roce 2074 diskutovanym
tématem s mnoha vyklady a definicemi. V prostedi CR, kde
existuje vysoce spolehlivé funguijici propojena elektrizacni
soustava, nenf aktualné k budovani autonomné pracujicich
malych sitovych celkd dtvod. Situace se vsak mize zménit

v piipadé vysoké penetrace intermitentnich zdrojd. Resenf
predstavené v této zpraveé nepredpoklada, Ze by se v prostredi
ES CR vyznamné projevil koncept Smart Grids v podobs, kterd
je obvykle predstavovéna, a to v celém sledovaném horizontu.
Poroste vsak vyznam koordinace a fizeni spotreby ¢i vyraby

i zapojeni akumulacnich prvkd, a to nové predevsim na Urovni
distribu¢nich soustav. K tomu bude zapotrebi instalace
inteligentniho mérenti, fizeni a komunikace.

ELEKTROMOBILITA

Elektromobilita se velmi intenzivné vyviji. Stale plati, ze budoucf
rozvoj bude zaviset dominantné na nalezeni vhodné akumulace
elekttiny. Akéni rédius elektromobiltl se v poslednich letech
prodluzuje, ¢asto vsak na Ukor slozitosti technického resent,
neba na Ukor ekonomické rentability. Masivnéjsiho rozvoje se
elektromobilita docka az v situaci, kdy bude ekanomicky rentabilni
i pro segment automobild s pramérnymi roénimi najezdy (okolo
12 az 15 tis. km). Analyzy a simulace predstavené v této zpraveé
predpokladaji vyraznéjsi rozvoj elektromobility okolo roku 2020
az 2030. Vsechny analyzované varianty pocitaji s rozvojem
elektromobility a zahrnuiji spotfebu tohoto segmentu.

importance): 1. Photovoltaic panels on building roofs, 2. Small
hydroelectric power plants, 3. Micro-CHP and small CHP using
natural gas. The submitted development variants of the electricity
sector account for differentiated, in some variants even limit
development of local generation. The highest development of

local generation is anticipated in the Conceptual variant both in
the installed capacity and the generation; the lowest one in the
Minimum development variant.

SMART GRIDS

The concept of Smart Grids is a model of a small network unit
which comprises consumption, generation and mostly also
electricity accumulation and system of control that can ensure the
balance between consumption and generation. The network unit
working as a Smart Grid is usually required to be able of partial
autonomy. In 2014, the concept of Smart Grids still stays more

or less a marketing motto of producers of wiring and information
technologies. In the CR with highly reliable and interconnected
power system, there is currently no reason to build small
autonomous network units. However, the situation can change

in case of high penetration of intermittent sources. The solution
introduced in this report does not anticipate the concept of Smart
Grids to play an important role in the CR PS (in the form in which

it is usually presented) in course of the entire observed time
horizan. However, the importance of consumption or generation
coordination and connection of accumulation elements will grow;
newly especially within the distribution systems. That is why smart
measuring, control and communications will need to be installed.

ELECTROMOBILITY

From the 2014 perspective, electromobility develops intensively. In
2014 it is still true that the future development will mainly depend
on finding a suitable way of electricity accumulation. Action radius
of electric vehicles has extended though often at the expense of
complicated technical solution or economic profitability. More massive
development of the electromobility can be achieved if it is profitable
also for cars with average annual mileage (approx. 12 to 15 thousand
kilometres). The analyses and simulations introduced in this report
anticipate more distinct electromobility development between 2020
and 2030. All the analysed variants account for electromobility
development and include consumption of this segment.
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PREHLED RESENYCH VARIANT

VARIANTA NULOVA

vychézi z analyzy vychoziho stavu fesent,
kdy je dle ocekavaného scénare spotreby elektiiny detekovana
potfeba nového vykonu pro ES CR. Zjednodugené se jedna
0 analyzu, kdy se predpokladé pouze provoz soucasnych
zdrojU a jejich budouci postupny Utlum dle znamych Udajd,
nepredpokladaji se Zadné nové systémové zdroje, obnovitelné
zdroje (OZE) jsou uvazovany dle zékladniho scénéafe. Na zakladé
pravdépodobnostnich vypoctd na pozadovanou miru
spolehlivosti vykonové bilance je poté indikovan ¢asovy profil,
ve kterém se jiz projevuje vykaonovy deficit zdrojové zakladny.
Zjistény rocni casovy fez je spiSe optimistickym Udajem, nebot
v konkrétnich kratkodobych ¢asovych Usecich mize k deficitu
dojit jiz drive. Zasadni vliv pro tuto analyzu ma predevsim
uvazovani provozu stavajici jaderné elektrarny Dukovany, jejiz
odstaveni bude zaviset na mite prodluzovani povolenf jejiho
provozu (v Nulové varianté je uvazovano ukonceni provozu
stévajicich blokd JEDU v letech 2035 a 2037). Vzhledem
k tomu, Ze, jak jiz bylo zminéno, neni tato varianta doplrfovana
0 7adné nové systémové zdroje, a neni tedy dlouhodobé
provozovatelna, je v nasledujicich kapitolach s ostatnimi
variantami srovnavana pouze v takovych parametrech
a Gasovych fezech, kde je takovéto srovnéni relevantni. Potfeba
nového vykonu je testovana pro vSechny tfi varianty spotreby
elektriny — Nizkou, Referencni, Viysokou. Pribéhy na ebr. 1 pro
Vysokou a Referencéni variantu spotfeby ukazuji na potfebu
nového vykonu kolem roku 2030. V pripadé vyvoje podle Nizké
varianty spotreby by situace na prvni pohled nevyzadovala
vystavbu novych zdrojl az do roku 2035, ale v grafu jde
o primerné roéni hodnaty, které neukazuji rozptyl v ramci
kratsich Usekd, ve kterych se nedostatek pohotového vykonu
projevi zasadngji. Vysledky maji indikativni charakter a slouzi
jako jeden z podkladl pri navrhovani dalsich rozvojovych variant
ES CR, které musi byt nasledné provéreny simulagnimi modely.

VARIANTS OVERVIEW

ZERO VARIANT

is based on the analysis of the initial solution
situation where the need of the new capacity for the CR PS
is detected according to the expected electricity consumption
scenario. In a simplified way, it is an analysis which only anticipates
operation of the existing sources and their future gradual decline
according to the known data; no new system sources are
anticipated; RES are considered according to the basic scenario.
Taking in consideration the coverage of the load diagram, time
profile is indicated where the capacity deficit of the source base
is already manifested. The detected time profile is rather optimistic
because in specific short-time periods the deficit may appear earlier.
This analysis is significantly affected by operation of the existing
Dukovany nuclear power plant whose decommissioning will depend
on the extension rate of its operation permit (decommissioning
of Dukovany power plant in Zera variant is expected in 2035 and
2037). With respect to the fact that — as mentioned above — this
variant is not completed by any new sources and is therefore not
capable of long-term operation, other variants are only compared
to it in parameters and time profiles where such comparison is
relevant in the following chapters. The need of the new capacity
is tested for three electricity consumption variants — Low,
Reference and High. The curves in Fig. 1 for the High and Reference
consumption variants show the need for new capacity around
2030. In the case of development in accordance with the Low
consumption variant, the situation would not require, at first glance,
construction of new sources until 2035. Yet the graph shows
average yearly values which do not show variance within shorter
intervals, in which the lack of available capacity is reflected more
strongly. The results are of an indicative character and serve as
one of the basic materials for proposals of development variants for
the CR PS, which must be verified by simulation models.

1

The electricity industry

Elektroenergetika

S

Expected Electricity and Gas Balance Report

"



Obr.1 Pramérné rocéni hodnoty prebytkl a nedostatkl pohotového vykonu pro pokryti spotieby elektriny

(vCetné spotieby elektromobilt)) — varianta Nulova

Fig. 1  Surpluses and deficiencies in available capacity for covering electricity consumption
(including consumption for electric vehicles) — Zero variant

@ Nizka varianta spotfeby
Low consumption variant

@ Referenéni varianta spotfeby
Reference consumption variant

@ Vysoka varianta spotfeby
High consumption variant

Nedostatky a prebytky (GW)
Deficiencies and surpluses (GW)

2015 2020 2025 2030 2035 2040 2045 2050

VARIANTA KONCEPCNI

Varianta Koncepéni (K) vychdzi z mantinelt vytyGenych v ASEK
7 8/2014 a konkretizuje rozvoj ES CR dle optimalizovaného
scéndre ASEK. Varianta predpoklada vybudovani novych
jadernych blokd v lokalité Temelin (JETE) v letech 2033 a 2035
(2x 1200 MW). Provoz stavajicich dukovanskych blokd (JEDU)

je predpokladan do let 2035 az 2037. Novy dukovansky blok

0 vykonu 1x 1200 MW je predpokladan od roku 2037. V lokalité
Pocerady je uvazovana vystavba jednoho hnédouhelného bloku
jakozto néhrady za stdvajici uhelny zdroj (1x 660 MW od roku
2025). Varianta nepredpokléda proloment limitc na dole CSA.
Obnovitelné zdroje jsou uvazovany dle vysokého scénare.
Rozvoj mikrokogenerac¢nich jednotek je uvazovan dle stredniho
scéndre. Varianta predpokladéa vyvoj spotreby elektriny dle
Referenc¢ni varianty. Cena povolenek je do roku 2020 pod 10 eur,
po roce 2020 postupné nardsta ze 30 az na 50 eur.

VARIANTA DIVERZIFIKOVANY MIX

navrhuje skladbu primarnich
zdrojci ES CR za nepiiznivé situace, kdy nebudou ve sledovaném
horizontu do roku 2050 prolomeny limity tézby uhli na lomu

CONCEPTUAL VARIANT

The Conceptual variant (C) is based on the borders defined in

the draft version of SEPR from 8/20714 and specifies the PS CR
development according to the optimized SEPR scenario. The variant
anticipates construction of new nuclear blocks in Temelin in 2033
and 2035 (2x 1,200 MW). Operation of the existing Dukovany blocks
is anticipated till 2035 and 2037. A new Dukovany block with the
capacity of 1x 1,200 MW is anticipated from 2037. Construction of
one block with the capacity of 660 MW is expected in the Pocerady
location in 2025. The variant does not anticipate cancelling of the
brown coal mining limits in the CSA mine. Renewable sources are
considered according to the high scenario. Development of the
micro-CHP units is considered according to the middle scenario.
The variant anticipates the electricity consumption development
according to the Reference variant. The allowances price is
considered to be less than EUR 10 until 2020 and will grow from
EUR 30 to EUR 50 after 2020.

DIVERSIFIED MIX VARIANT
suggests the mix of the CR PS
primary sources in the unfavourable situation when the brown coal
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CSA a zérover nedojde k dostavbé jaderné elektrarny

Temelin. Ukonceni provozu stavajicich blokd jaderné elektrarny
Dukovany je uvazovano v letech 2035 az 2037, v letech

2036 a 2038 se predpoklada zprovozneni novych blokd v této
lokalité (2x 1200 MW). V takovémto pFipadé je pro dosaZeni
provozovatelnosti ES CR v pfiméreném rozsahu navrzeno
dopInéni zdroj& na dovozové ¢erné uhli a je rovnéz uvazovan
vysoky scénar rozvoje mikrokogeneracnich jednotek na zemnf
plyn. V lokalité Pocerady se predpoklada vystavba jednoho
bloku o vykonu 660 MW v roce 2025. Obnovitelné zdroje jsou
uvazovany dle zakladniho scénare rozvoje. Varianta predpoklada
vyvoj spotieby elekttiny dle Referencni varianty. Cena povolenek
je do roku 2020 pod 10 eur, po roce 2020 postupné nartsta ze
30 azna 50 eur.

VARIANTA TUZEMSKE ZDROJE

Varianta Tuzemské zdroje (T) preferuje maximalni prednostni
vyuziti domécich zdrojt energie (jadro, uhli, obnovitelné

zdroje) s ohledem na dosaZeni minimalni dovozni energetické
Zé4vislosti CR. Varianta po&itd s prolomenim limitci i na dole CSA
a zahrnuje vysaoky scénér rozvoje fotovoltaickych a vétrnych
elektraren. Snaha o maximalizaci energetické bezpecnosti je zde
konfrontovana s vyssi environmentalni zatézi, znacnou investi¢ni
narocnasti a s disponibilnim potencidlem obnovitelnych zdrojt
(OZE) v&etné navaznych problém pfi provozu ES. Varianta
pesimisticky predpoklada provoz stavajicich blokd JEDU pouze
do obdobi 2025 az 2027, jako ndhrada je poté uvazovan jeden
novy blok JEDU o vykonu 1200 MW, jehoZ zprovoznéni se
predpoklada v roce 2031 Modeloveé je zde tedy testovana
situace, kdy provoz JEDU bude ukonc¢en z dlivadu pozadavkd
EU v nejblizsim mozném terminu a zaraven bude z rlznych
dlvodd zpozdéna vystavba nového bloku v téze lokalité. Nové
bloky v lokalité Temelin jsou predpokladany od roku 2036/2038.
Vyuziti plynu v této varianté je uvazovano na minimalni Grovni,
tedy i s nizkym scénarem rozvoje mikrokogeneraci. Déle se
predpoklada vystavba dvou novych hnédouhelnych blokd

v lokalité Pocerady jakozto néhrady za stévajici uhelny zdroj
(2x 660 MW v letech 2025 a 2027). Varianta predpoklada vyvoj
spotreby elektriny dle Referencni varianty. Cena povolenek je
po celé obdobi uvazovana okalo 10 eur.

mining limits in the CSA mine are not cancelled and the Temelin NPP
is not completed by 2050. Termination of the existing Dukovany
NPP aperation is expected in 2035 and 2037, commissioning of
new blocks in this location is expected in 2036 and 2038 (2x
1,200 MW). In this case, completing by hard coal sources and
consideration of high development scenario for natural gas micro-
CHP units is drafted to achieve CR PS operability in an adequate
scope. Construction of one brown coal block as a replacement for
the existing coal source (1x 660 MW till 2025) is considered in the
Pocerady location. Renewable sources are considered according to
the reference development scenario. The variant anticipates the
electricity consumption development according to the Reference
variant. The allowances price is considered to be less than EUR 10
until 2020 and will grow from EUR 30 to EUR 50 after 2020.

DOMESTIC SOURCES VARIANT

The Domestic sources variant (S) prefers priority utilization of
inland energy sources (nuclear power, coal, renewable sources) in
maximum rate with regard to achieving the minimum energy import
dependence of the CR. The variant takes into account cancelling of
the limits also in the CSA mine and includes the high development
scenario of photovoltaic and wind power plants. The effort for
maximized energy security is confronted with higher environmental
impact, considerable investment demands and the available potential
of RES including the implied issues in PS operation. The variant
pessimistically anticipates operation of the existing Dukovany NPP
blocks only till 2025 and 2027. One new block of the Dukovany NPP
with the capacity of 1200 MW is then anticipated as a replacement
whose commissianing is expected in 2031. The variant therefore
provides model testing of a situation when the Dukovany NPP
operation will be terminated at the nearest possible date due to the
requirements from the EU and construction of the new block in the
same location will concurrently be postponed for various reasons.
New Temelin blocks are anticipated in 2036 and 2038. In this
variant, use of gas is considered on the minimum level, i.e. also with
low scenario of micro-CHP development. Construction of two new
brown coal blocks (2x 660 MW in 2025 and 2027) in the Pocerady
location as a replacement of the existing coal source is further
anticipated. The variant anticipates the electricity consumption
development according to the Reference variant. The allowances
price is considered to be less than EUR 10 during the whole period.
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VARIANTA MINIMALNi ROZVOJ

Varianta Minimalni rozvoj (M) ukazuje mozZnost rozvoje ES

CR za predpokladu, Ze soutasné nejistoty trhu budou dale
pretrvévat i v dlouhodobém horizantu a investori nebudou

i nadale ochotni investovat do novych velkych klasickych zdrojt.
Do roku 2050 nedojde k dostavbé JETE a nebude realizovan

ani z&dny novy hnédouhelny blok. Jedinym novym systémovym
zdrojem v ES CR bude jeden novy blok jaderné elektrarny
Dukovany (1600 MW) uvedeny do provozu v roce 2047 jako
néhrada za stévajici dukovanské bloky, u nichz je v této variante
predpokladéno prodlouzent jejich provozu na maximalni moznou
dobu do obdobi 2045 az 2047. Rozvoj abnovitelnych zdrojd je
reprezentovan zakladnim scénarem, uplatnéni mikrokogeneract
je uvazovano dle stredniho scénare. Predpoklada se vyvoj
spotreby elektriny dle Nizké varianty. Cena povolenek je do roku
2020 pod 10 eur, po roce 2020 postupné nartista ze 30 az

na 50 eur.

PREHLED RESENYCH VARIANT
VSechny vyse uvedené navrzené varianty predstavuje
v nejdllezitéjsich parametrech struc¢né tab. 2.

MINIMUM DEVELOPMENT VARIANT

The Minimum development variant (M) shows the possibility of

CR PS development provided that the existing market uncertainties
persist in long-term horizon and investors are not willing to invest to
new large traditional sources: the Temelin NPP will not be completed
by 2050 and no new brown coal block will be implemented.
Cancelling of the limits in the CSA mine is not anticipated. The

only new system source within the CR PS will be a new block of
the Dukovany nuclear power plant (1,600 MW) commissioned in
2047 as a replacement for the Dukovany blocks shut down in the
same year for which extension of operation is considered in the
maximum possible duration till 2045 and 2047. Development of
renewable sources is represented by the basic scenario; application
of micro-CHP is considered according to middle scenario. Electricity
consumption development is anticipated according to the Low
variant. The allowances price is considered to be less than EUR 10
until 2020 and will grow from EUR 30 to EUR 50 after 2020.

OVERVIEW OF ANALYZED VARIANTS
Tab. 2 shows all the proposed variants and their most important
parameters.
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Tab. 2 Charakteristika feSenych variant rozvoje elektroenergetiky (¢ast 1)
Tab. 2 Characteristics of variants for the development of the electricity industry (part 1)

VARIANTA STRUCNY POPIS ZDROJOVA ZAKLADNA OZE A DECE ROzVO0J SiTOVE VARIANTA
VARIANTY - SYSTEMOVE ZDROJE (ROK 2050) INFRASTRUK- SPOTREBY
TURY
VARIANT BRIEF DESCRIPTION SOURCE BASE - SYSTEM SOURCES RES and DG DEVELOPMENT CON-
OF A VARIANT (2050) OF NETWORK IN- SUMPTION
FRASTRUCTURE VARIANT
nutnost systematické je indikovan okamzik, kdy jiz portfolio vyrobnich jednotek v ES CR odpovidajici vyvedeni  Nizka,
obnovy zdrojové neni schopno pokryt spotfebu elektfiny v CR vykonu stavajicich Referencni,
zakladny zdrojd Vysoké
A moment is indicated, when the portfolio of CR PS units will no
the necessity of longer be able to cover the electricity consumption in the CR The equivalent Low,
systematic renewal of power output of Reference,
source base existing sources High
varianta konkretizuje stavajici JEDU: do 2035-37 VTE 1380 MW, PS: odpovidajici
optimalizovany scénar noveé bloky JEDU: 1x 1200 MW od 2037 FVE 5 7560 MW vyvedeni vykonu
ASEK 8/2014 noveé blaky JETE: 2x 1200 MW od 2033-35 (vysoky scénéri pldnovanych zdrojl
limity t&by HU: neprolomeny na CSA rozvoje) DS: vyssi naroky
the variant specifies the Pocerady 660 MW: 1 blok od 2025 MKO 1106 MW vzhledem
optimized scenario in dovozy ¢erného uhli: nepredpokliadany (stfedni scénar k vysokému podilu
SEPR 8/2014 vyuzitl plynu: stredni varianta rozvoje) FVE
the existing Dukovany NPP: up to 2035-37 WPP 1,380 MW, TS: Corresponding Rt
new blocks of Dukovany NPP: 1x 1,200 MW PV 5,750 MW power output of
. . Reference
from 2037 (scenario of high planned sources
new blocks of Temelin NPP: 2x 1,200 MW development) DS: Higher demands
from 2033-35 Micro-CHP 1106 MW due to high
brown coal mining limits maintained by the (scenario of medium proportion of PV
CSA quarry development)
Poc¢erady 660 MW: 1 block from 2025
hard coal imports: not anticipated
gas utilization: medium variant
varianta pocita s vyssim stavajici JEDU: do 2035-37 VTE 714 MW, PS: odpovidajici
uplatnénim plynu nove bloky JEDU: 2x 1200 MW od 2036-38  FVE 3 014 MW vyveden( vykonu
nové bloky JETE: nerealizovany (zékladni scénar plénovanych zdrojl
the variant anticipates limity t&zby HU: neprolomeny na CSA rozvoje) DS: vy$si naroky
higher utilization of gas Pocerady 660 MW: 1blok od 2025 MKO 2 8756 MW vzhledem
vyuzitl plynu: vyssi varianta (vysoky scénéaf k vysokému podilu
dovozy ¢erného uhli: ano rozvoje) MKO
Referenénf
the existing Dukovany NPP: up to 2035-37 WPP 714 MW, TS: carresponding
new blocks of Dukovany NPP: 2x 1200 MW PV 3,014 MW power output of Reference

from 2036-38

new blocks of the Temelin NPP: not realized
brown coal mining limits: maintained at the
CSA quarry

Pocerady 660 MW: 1 block from 2025

gas utilization: higher variant

hard coal imports: yes

(reference scenario
of development)
Micro-CHP 2,876 MW
(scenario of high
development)

planned sources
DS: Higher demands
due to high
proportion of micro-
CHP
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Tab. 2 Charakteristika feSenych variant rozvoje elektroenergetiky (¢ast 2)
Tab. 2 Characteristics of variants for the development of the electricity industry (part 2)

VARIANTA STRUCNY POPIS ZDROJOVA ZAKLADNA OZE A DECE ROzVO0J SiTOVE VARIANTA
VARIANTY - SYSTEMOVE ZDROJE (ROK 2050) INFRASTRUK- SPOTREBY
TURY
VARIANT BRIEF DESCRIPTION SOURCE BASE - SYSTEM SOURCES RES and DG DEVELOPMENT CON-
OF A VARIANT (2050) OF NETWORK IN- SUMPTION
FRASTRUCTURE VARIANT
varianta davé stévajici JEDU: do 2025-27 VTE 1380 MW, PS: odpovidajicf
dlraz na maximalnf noveé bloky JEDU: 1x 1200 MW od 2031 FVE 5 750 MW vyvedeni vykonu
sobéstadnost CR nové bloky JETE: 2x 1200 MW od 2036-38 (vysoky scénar plénovanych zdrojt
v energiich limity t&zby HU: prolomeny i na CSA rozvoje) DS: vyssi naroky
Pocerady 660 MW: 2 bloky od 2025 a 2027 MKO 553 MW (nizky vzhledem
the variant emphasises vyuzitl plynu: minimaini varianta Scénar rozvoje) k vysokému podilu
a maximum energy self- dovozy ¢erného uhli: nepredpokladany FVE
sufficiency of the CR WPP 1,380 MW,
the existing Dukovany NPP: up to 2025-27 PV 5,750 MW TS: corresponding Referenenf
new blocks of Dukovany NPP: 1x 1,200 MW (scenario of high power output of
from 2031 development) planned sources Reference
new blocks of Temelin NPP: 2x 1200 MW Micro-CHP 5653 MW DS: higher demands
from 2036-38 (scenario of low due to high
brown coal mining limits: cancelled at the development) proportion of PV
CSA quarry
Pocerady 660 MW: 2 blocks from 2025
and 2027
gas utilization: minimum variant
hard coal imports: not anticipated
koncepéni a trzni stavajici JEDU: do 2045-47 VTE 714 MW, PS, DS: odpovidajicf
nejistoty budou noveé bloky JEDU: 1x 1600 MW od 2047 FVE 3 014 MW nizsi investicni
pretrvévat nové bloky JETE: nerealizovany (z&kladni scénér aktivité ve zdrojové
i v dlouhodobém limity t&zby HU: neprolomeny na CSA rozvoje) zakladné
horizontu Pocerady 660 MW: nerealizovano MKO 1106 MW
vyuziti plynu: nizsi varianta (stfedni scénar TS, DS:
conceptual and market dovozy ¢erného uhli: nepredpokliadany rozvoje) carresponding
uncertainty will persist lower investment in Nizka
in long-term existing Dukovany NPP: up to 2045-47 WPP 714 MW, PV saurce base
new blocks of Dukovany NPP: 1x 1,600 from 3,014 MW (reference Low

2047

new blocks of Temelin NPP: not constructed
brown coal mining limits: maintained at the
CSA quarry

Pocerady 660 MW: not constructed

gas utilization: lower variant

hard coal imports: not anticipated

scenario of
development)
Micro-CHP 1106 MW
(scenario of medium
development)
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NOVE TECHNOLOGIE
V ELEKTROENERGETICE

Budouci podoba energetiky a elektroenergetiky bude

v dlouhodobém harizontu odli$na od nynéjsi. Nebude se vSak
jednat o zménu revolucéni, protoze nynéjsi kancepce propojené
energetické soustavy vykazuje stabilitu a vyborné pravozni
charakteristiky, zejména v mife spolehlivosti a efektivity.
Podobu elektroenergetiky nejvyraznéji zmeni expanze malé
lokaIni vyroby (nezahmuje OZE vétsich jednotkovych vykon(),
pripojené na Urovni nizkého ¢i vysokého napéti. Dle provedenych
analyz vSak padil lokalni vyroby nebude ani pro pfipad jejiho
vyznamného rozvoje (varianta Koncepéni a Diverzifikovany
mix) Ginit vice nez 6% celkové vyroby elektiiny k roku 2050.
Uvedené varianty pritom modeluji situaci aZ limitniho nasazeni
lokalni vyroby.

Stiednédoby horizont (do roku 2020)

Ze sirokéha spektra novych technologii a pristupl se

v elektroenergetice nejvice projevi nardst lokalni vyroby,

a to predevsim ve formé FVE vyroby na Urovni maloodbéru.

V omezené mite dojde k posilovani vyznamu informacnich
technologii, které se ¢astec¢né uplatni i na nizsich distribu¢nich
Uravnich, véetné obsluhy odbérnych mist. V distribu¢nich sitich
se sporadicky budou uplatfovat prvky konceptu Smart Grid,
kdy ptjde zejména o uplatnéni informacnich a komunikac¢nich
technologil pri obsluze siti velmi vysokého a vysokého napéti.
Ve strednédobém horizontu vSak nedojde ke zprovoznéni
komplexniho systému méreni, fizeni a komunikace, ani

k vyznamnému narCstu elektromobility. Obé tyto technologie
nejsou zatim na Urovni, které by dovolovala rentabilni provoz.

Dlouhodoby horizont (do roku 2050)
Uplatni se jiz pIné prevazna vétsina dnes predikovanych zmen.

Predevsim bude na Urovni, o které rozhodne energeticka
a enviranmentalni politika statu, rozvinuta vyroba z OZE.

NEW TECHNOLOGIES IN ELECTRICITY
INDUSTRY

The future shape of energy and electric power industry will differ
from the present one. However, there will be no revolutionary
changes, as the current concept of the interconnected energy
system exhibits excellent operation characteristics, in particular as
regards reliability and efficiency. The shape of the electric power
industry will be changed most markedly by the expansion of small
distributed generation (not including RES of units with larger
outputs), connected at the level of the low or, at the most, high
voltage. According to analyses carried out, the share of distributed
generation will not, even in the case of a very large development
of distributed generation (variants Conceptual and Diversified mix),
amount to mare the about 6% of the total electricity generation

in 2050. The above-mentioned variants model the situation of the
limiting application of distributed generation.

Medium-term outlook (up till 2020)

There will be a whole spectrum of new technologies and
approaches in the electric power industry. Out of them, up till

2020 the most significant effect will be provided by the increase

of distributed generation, first of all in the form of PVPP generation
at the retail level. In a limited degree we shall be monitoring the
strengthening of the importance of information technologies, which
will be partly applied at lower distribution levels, including the
delivery point management. In distribution networks, some elements
of the Smart Grid concept will be applied sporadically. They will

be represented especially by applications of information and
communication technologies in the management of high-valtage and
very-high-voltage netwaorks. In the medium-term horizon, however,
the complex system of measurements, control and communication
will not be established. Also, a major increase of electromobility

is expected to occur later. Neither of these two technologies has
reached the level, which would allow a profitable operation.

Long-term outlook (up till 2050)

A vast majority of changes predicted today will be applied by 2050.
First of all, electricity generation from RES will be developed at

a level that will be determined primarily by the state energy and
environmental palicy. In this horizon, we shall see the development
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Vyrazne se jiz uplatni i lokaInf vyroba ve formé mikrokogenerace
vyuzivajici zemniho plynu, a to v mite, kterd bude dana cenovymi
proporcemi elektfiny a plynu a stanovenim energeticko-
bezpetnostnich priorit CR. Role informad&nich a komunika&nich
technologil vyznamné naroste. Tyto technologie budou
obsluhovat mista odbéru, dodavky a akumulace elektriny

a zajisti bilanci elektroenergetické soustavy v situaci vysoké
penetrace OZE a vysoké spotreby elektromobilli. S nejvétsi
pravdépodobnosti jiz bude fungovat kamplexni systém
inteligentniho méreni, fizeni a komunikace. V oblastech, kde to
bude z ekonomickych ¢i bezpecnostnich divodl rentabilni, se
uplatni rovnéz samotny koncept Smart Grid. V samém zavéru
dlouhodobého horizontu je mozné uplatnéni technologii, které
jsou nyni ve fazi vyzkumu (napf. jaderné reaktory generace

I+, ekanomicky efektivni palivové ¢lanky, vysokolcinné FVE,
supravodiva akumulace, nové formy ukladani oxidu uhli¢itého —
CCS atd.).

STAV A ROZVOJ ES STREDOEVROPSKEHO
REGIONU

Stredoevropsky region mé v soucasné dobée exportni charakter
(86 TWh) pfi ro¢ni vyrobé elektfiny 926 TWh. Dominantni
elektriza¢ni soustavou regionu je némecka ES s roéni vyrobou
572 TWh. V budoucnu zlstane pravdépodobné exportni
charakter regionu zachovan, nicméné se bude z velké ¢ésti
jednat o dodavky intermitentniho charakteru z OZE.

Stirednédoby horizont

Do roku 2025 regionu dominuje rozvoj OZE. Celkem se ocekava
zprovozneni 54 GW téchto zdrojl, z toho 21 GW FVE a 22 GW
VTE. OZE vétsi ¢i mensi mérou rostou ve vSech soustavéach,
nejvice véak v Némecku (42 GW). Rozvoj intermitentnich OZE
ma podstatny vliv na burzovni futures obchody, predevsim

na obchody s ra¢ni pasmovou elektfinou. U klasickych zdrojd
dochézi v regionu mezi roky 2015 az 2025 k poklesu vykonu

0 26 GW. Pokles je rozloZzen rovnomérné mezi jaderné a uhelné
elektrarny. Viyjma Slovenska (dostavba jaderné elektrarmy
Mochovce) vykon klasickych zdrojt klesd, pfipadné stagnuje

ve vsech soustavach. V souladu s Energiewende Ize v Némecku
do roku 2025 ocekavat odstaveni 36 GW vykonu v jadernych

of distributed generation in the form of mCHP schemes using
natural gas, and that in the degree which will be given by price
proportions between electricity and gas and by setting energy
security priorities of the CR. The importance of information and
communication technologies is growing: These technologies will
manage delivery points, supply points and points of accumulation
of electricity, and thus they will assure the electric power
system balance under the conditions of the high penetration of
renewable sources and high consumption in the electric vehicle
sector. With the highest probability, we expect that the complex
system of smart measurement, control and communication

will be warking in this horizon. In thase regions, where it will

be profitable for economic or security reasons, the Smart Grid
concept will be applied. The application of technologies, which are
currently just at the research stage (e.g. IV+ generation nuclear
reactors, economically efficient fuel cells, high efficiency PVPP,
superconductive accumulation, new forms of CCS, etc.) may be
expected only at the very end of this period.

STATE AND DEVELOPMENT OF PS IN THE
MIDDLE EUROPEAN REGION

The Middle European region is of an export nature (36 TWh) at
the annual electricity generation of 926 TWh. The dominant

EPS in the region is the German EPS with annual generation of
572 TWh. In the future, the export nature of the region will be
praobably preserved; nevertheless, to a large extent it will provide
intermittent supply from RES.

Medium-term outlook

Up to 2025, the situation in the region will be dominated by the
development of RES. In total, the commissioning of sources with
total output 54 GW is expected, out of which the fundamental
part falls to PVPP (21 GW) and WPP (22 GW). The development of
intermittent RES has a substantial effect on trading with futures
at power exchanges, primarily on trades with annual baseload
electricity. The region exhibits a decrease of the output power of
classical sources by 26 GW from 2015 up till 2025. The output
decrease is broken down equally between nuclear and coal power
plants. With the exception of Slovakia (completion of the Mochovce
NPP), the output of classical sources decreases or remains
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a tepelnych elektrarnach. V novych klasickych zdrojich zde
dojde pravdépodobné do roku 2025 ke zprovoznéni 9 GW
instalovaného vykonu. Rakouska ES je avlivnéna napojenim

na Némecko, se kterym tvorf jednotnou obchodni zénu, jeji
rozvoj do roku 2025 je ocekavan predevsim na Urovni OZE.

V Polsku se do roku 2025 odstavi 7 GW klasickych elektraren,
soucasné vsak polska vlidda podporuje vystavbu vice nez 7 GW
novych zdrojd a ocekava se vystavba VTE. Zprovoznéni prvniho
polského jaderného zdroje s vykonem 3 az 4 GW je planovano
az po roce 2030. Rozvoj madarské soustavy je orientovan

na vyuziti plynu a mirny rozvoj OZE.

Dlouhodoby horizont

Vyvoj ve vyhledu zavisi na tom, zda dojde ke zméné investi¢niho
prostredi v energetice. K tomu je mozné pristoupit zavedenim
kapacitnich plateb ¢i ndpravou mechanismu cenotvorby

na trhu s elektrinou a povolenkami tak, aby trh poskytoval
dostatek signald k vystavbé zdrojd. Bez téchto zmén nelze
rozvoj klasickych zdroji oc¢ekavat a vyskytnou se problémy se
spolehlivosti ES. Pokud nenastane zmeéna v podpare investic,
Ize jen do roku 2030 ocekavat dalsi pokles vykonu klasickych
zdrojt o dalsich 5 GW oproti roku 2025. Rozvoj OZE bude
souviset s dotac¢nimi stimuly, podminkami jejich integrace do ES
a s dostupnosti akumulacnich technologil.

TRH S ELEKTRINOU

V poslednich letech dochazi k postupnému spojovani narodnich
a regionalnich trhd do vetsich celkd, jak ukazuje obr. 2.V roce
2014 doslo ke spojenti trh(i severni a zapadni Evropy a Spanélska
a Portugalska do spole¢ného Market Couplingu MRC (17 zemi).
V Unoru 2015 dochazi k pripojeni Italie a Slovinska. V listopadu
2014 doslo v regionu CEE ke zprovozneni Market Couplingu

4M MC zahrnujictho ¢esky, slovensky, madarsky a rumunsky
trh. Evropsky trh s elektfinou je vsak stéle vice deformovan
regulacnimi zdsahy a nachazi se ve stavu vysoké neurcitosti
vyvoje. Projekty nedotovanych systémovych zdrojt jsou
zastavovany, nebot pri souc¢asné mite nejistot nelze z pohledu
obchodni spole¢nosti odstartovat vystavbu zdroje, i kdyz by
byla zadoucf z hlediska spolehlivosti dodavek. Zna¢na c¢ast

constant in all EPSs. Generation from RES increases at a higher or
lower rate in all EPSs, yet at the most in Germany (42 GW), where,
accarding to ENERGIEWENDE up to 2025, the decommissioning

of the output 36 GW in NPPs and thermal PPs is expected. The
replacement due to be commissioned by 2025 is 9 GW in new
thermal sources. The Austrian EPS is affected by its connection
with Germany, as it forms a single trading zone with it. Generation
mix of classical sources does not change up till 2025; the increase
in output is due to the growth on the side of RES. In Poland, 7 GW
of classical PPs will be decommissioned by the year 2025; at the
same time, however, the Polish government supports the building
of 7 GW new sources and a construction of a WPP is expected.
The commissioning of the only Polish nuclear power source with
installed capacity 3-4 GW is scheduled only after the year 2030.
The development of the Hungarian system is oriented toward the
use of gas and to a moderate RES development.

Long-term outlook

The development in this outlook depends on whether the change
of the investment environment in energy industry will come about.
This can be approached either by the introduction of capacity
payments or by redressing the pricing mechanism in trading with
electricity and emission allowances in such a manner that trading
will provide enough signals for the construction of sources. Without
these changes, the development of classical sources cannat be
expected and, on the contrary, problems with EPS reliability can be
anticipated. In the absence of a marked change in the support of
investments, a further decrease of the output of classical sources
by 5 GW in comparison with can be expected just to the year 2030.
The development of RES will be related to the subsidizing stimuli, to
conditions of their integration into the EPS and to the availability of
accumulation technologies.

ELECTRICITY TRADE

The few recent years have shown a gradual merging of national
and regional trading platforms into larger units, which is shown
in Fig. 2. In 2074, trading in north and west Europe merged
together with Spain and Portugal into the joined MRC Market
Coupling (17 countries). In February 2015, both Italy and Slovenia
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evropské vyrobni zakladny se navic blizi konci své Zivotnosti,
coz mize vést k poklesu energetické bezpecnosti.

Stirednédoby horizont

Propojeni CEE regionu s MC MRC nelze ocekavat drive nez

v roce 2016. Soucasne se v regionu CEE planuje v roce 2016

i plné nasazeni Flow-based metody. V souvislosti s integract
trhl se silovou elektfinou se do péti let ocekavéa zavedent
spolec¢ného trhu s regulacni energii. Zavadeéni riznych
kapacitnich mechanismd v nékterych zemich mize funkci
trhu narusit a znevyhodnit nekteré zemeé pti mezinarodnim
obchodu s elektrinou. Je mozné, Ze se déle prohloubi propad
ceny elektriny na burze, a vystavba novych zdrojt tak nebude
rentabilni ani s kapacitni platbou.

Dlouhodoby horizont

Integrace trh{ v dlouhodobém horizontu bude spocivat v dalsim
rozsirovani obchodnich zén a sjednocovani obchodnich metaod.
Je nutno sledovat a analyzovat situaci v aplikovani podplrnych
mechanismd (kapacitni platby, Contract for Difference), aby
Ceské subjekty nebyly v tomto procesu znevyhodnény.
Poskytnuti dostatecnych stimuld k vystavbe jadernych zdrojl
pro pokrytf viastni spotieby elekttiny v CR je vyznamnym
prvkem pro zajisténi budouci energetické bezpecnosti statu,

a to bez ohledu na aktudlni stav trhu s elektfinou v Evrope.

V dlouhodobém harizontu se ocekava zména cenatvorby na trhu
s elektfinou takovym zplsobem, aby trh vytvarel dostatek
signall pro pfipadné investory k vystavbé novych kapacit.

is joining MRC. In November 2014, 4M MC established and joined
markets in CZ, SH, HU and RO. European trade with electricity

is getting more and more distorted by regulatory interventions
and, hence, the future development is very uncertain. Projects

of unsubsidized system sources are being halted, because at

the present level of uncertainty it is not possible, from the point
of view of a commercial company, to start with building electric
power sources, although it is desirable from the point of view of
the reliability of supplies. This is further worsened by the fact that
a considerable part of the European generation base is nearing to
the end of its service life. This may lead to the decrease of energy
security.

Medium-term outlook

Linking CEE region with MC MRC is not expected befare 2016. At
the same time CEE plans in 2016 full deployment of Flow-based
method. In the context of electricity trading integration, the
introduction of joint trading with regulation energy is expected
within 5 years. The introduction of different capacity mechanisms
in some countries may impair the function of trade and put

some countries in the international trading with electricity at

a disadvantage. The deepening of the drop of electricity prices at
power exchanges cannot be excluded and the construction of new
sources will thus nat be profitable even with capacity payments.

Long-term outlook

Integration of trading in the long-term harizon will consist in

a further enlargement of trading zones and in the unification

of trading methods. It is necessary to monitor the situation in
the application of support mechanisms (capacity payments,
contracts for difference), so that the Czech subjects would not
be disadvantaged in this process. The provision of sufficient
stimuli for the building of new nuclear sources, in order to meet
our own consumption of electricity in CR, is an important element
for guaranteeing the future energy security of the country, even
without regard to the current state of trading with electricity

in Europe. In the long-term horizon, the change of pricing at the
electric power market is expected to occur in such a manner that
the market would provide sufficient signals for eventual investars
far the construction of new capacities.
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Obr. 2
Fig. 2

Stav integrace evropskych trhd v roce 2014
Situation of European markets integration in 2014

@ Ping integrované do MC MRC (17 zemi) * Fully integrated into MC MRC (17 countries)
@ Integrované do MC MRC v Gnoru 2015 (2 zemé) « Integrated into MC MRC in February 2015 (2 countries)

@ 4MMC (4 zemé) » 4M MC (4 countries)

OCEKAVANY VYVOJ SPOTREBY
ELEKTRINY

V poslednich nékolika letech mohla byt pozorovana stagnace
spotreby energii véetne elektriny, za niz stala predevsim
hospodarska krize pocinajici v roce 2009. Ve stejné dobeé zesilil
tlak EU na snizovani emisi CO, a energetickych narokd obecne.
V oblasti predikci spotfeby energetickych zdrojt je tak téma
Uspor jednim z nejfrekventovanéjsich. Téma Uspor je integraln{
soucasti agendy Evropské komise, k Usporédm ve spotrebé
energil vybizeji ekologické organizace. Existuje mnozstvi
dokumentt vydanych EK (nékteré jsou pravné zévazné pro
stéty, nékteré pro jednotlivé obcany EU), které vyzaduijf

THE ANTICIPATED DEVELOPMENT
OF ELECTRICITY CONSUMPTION

In the last few years, a stagnation of the growth of consumption
of energy and also electricity could have been observed. The
cause of this stagnation was primarily the economic crisis that
started in 2009. At the same time, the pressure of EU toward

the lowering of carbon dioxide emissions and more generally of
energy requirements has increased. Therefore, energy savings
have become one of the most frequented topics in the field

of predictions of consumption of energy sources. Savings in

the consumption of energy are called for by environmentalist
organization; the topic of savings is an integral part of the agenda
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dosahovani Uspor ve spotrebé energii a stanovuji konkrétn{
cile. Predikce OTE dlouhodobé a nezévisle na vyse zminéném
predpokladaji dosahovani vyraznych Uspor ve spotfebé energif
jak ve vyrobni sfére, tak v domacnostech. | pres Usporna
opatreni a demograficky pokles vsak bude celkavy trend vyvoje
spotieby elekttiny v CR riistovy.

Stirednédoby horizont

— Referencni varianta predikce predpoklada v roce 2020
hodnotu tuzemské netto spotreby ve vysi 63,0 TWh
s pasmem + 1,8 TWh; aproti roku 2013 tak tuzemska netto
spotteba dle Referencni varianty naroste o priblizné 4,6 TWh,
— ve strednédobém horizontu se jesté vyrazné neprojevi rozvoj
sektoru elektromabild.

Dlouhodoby horizont

— Referencni varianta predikce predpoklada v roce 2050
hodnotu tuzemské netto spotreby ve vysi 75,3 TWh
s pasmem + 9,9 TWh; oproti roku 2013 tak tuzemské netto
spotteba dle Referencni varianty naroste o priblizné 16,8 TWh;
témto hodnotédm odpovida narlst tuzemskeé netto spotreby
elektriny mezi roky 2013 a 2050 0 12 % pro Nizkou variantu,
29% pro Referencni variantu a 46 % pro variantu Vysokou,

— nejvyraznéjsi nérlst je ocekavan pro sektor maloodbéru
podnikatell (coZ souvisi zejména s otekavanym rozvojem
sektoru sluzeb), nejméné vyrazny pak pro maloodbér
obyvatelstva (coz souvisi zejména s otekavanym poklesem
po¢tu domécnosti po roce 2030),

— ocekava se vyrazny rozvoj elektromobility, a to v segmentech
osobnich vozidel, autobust, nékladnich vozidel i motocykld;
spotteba sektoru elektromobilé do roku 2050 navysi celkovou
spottebu elektriny priblizné o 6,7 % tuzemskeé netto spotreby,

— zejména v maloodbéru mize dochézet k navySovani vyuziti
elektfiny na Ukor ostatnich energetickych médii (uhli a zemni
plyn), a to vlivem vys&si konkurenceschopnosti elekttiny pri
pouziti Usporngjsich technologil (napfiklad pasivni domy).

of European. There are a large number of documents issued by

EC; some of them are legally binding for European countries, some
of for individual EU citizens. These documents require reaching
savings in the consumption of energy and set particular objectives.
Predictions of the Energy Markets Operator, OTE, in a long-term
outlook, independently of above-mentioned, assume that marked
savings in the consumption of energy will be reached, both in
manufacturing and in households. Even in spite of considerable
expected energy savings the increasing trend will be overcoming.

Medium-term outlook

—In the year 2020, the reference prediction variant assumes the
value of net domestic consumption as 63.0 TWh with the +1.8 TWh
band; against the year 2013 the net domestic consumption
according to the reference variant will grow by about 4.6 TWh.

— In the medium-term horizon, the development of electromability
sector will not be so strong.

Long-term outlook

—In 2050, the reference prediction variant assumes the value of
net domestic consumption as 75.3 TWh with the +3.9 TWh band;
in comparison with the year 2013, the net domestic consumption
according to the reference variant will grow by about 16.8 TWh.
These values correspond to the increase of the net domestic
consumption of electricity between the years 2013 and 2050 by
12% for the Low variant, 29% for the Reference variant and 46%
for the High variant.

— The most pronounced increase is expected for the business
retail sector (which is related to the expected development of the
services sector), the least pronounced development will be expected
for the residential retail sector (which is related to the expected
decrease of the number of households after the year 2030).

—In the long-term horizon, a marked development of electromobility
is expected, namely in the segments of passenger cars, buses,
trucks and motorcycles; the consumption of the sector of electrical
vehicles will increase the total consumption of electricity up to the
year 2050 by about 8.7% of the net domestic consumption.

— In the long-term horizon, particularly in retail, consumption of
electricity may increase at the expense of other energy media
(coal and natural gas); this might be a consequence of the higher
competitiveness of electricity when using more energy-saving
technologies (e.g. passive homes).
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Tab. 3 seznamuje v energetickém ¢lenéni a v prirezech Tab. 3 shows the prediction of electricity consumption in CR PS

s vytvorenou predikci spotteby elekttiny ES CR. Obr. 3 according to the type of energy and in cross-section. Fig. 3 shows
ukazuje predikci tuzemské netto spotreby pro tfi vyvojové the net domestic consumption for three development variants
varianty a zobrazen je i dopad rozvoje elektromobility and the effect of the development of electro-mobility on net

na tuzemskou netto spotrebu. Predikce spotreby elektfiny domestic consumption. The prediction of electricity consumption
sektoru elektromobilt je provadéna samostatne, vedle predikce in the electric vehicle sector is conducted elsewhere and is not
tuzemské netto spotieby, nicméné je zahrnuta v nékterych included in the prediction of net domestic electricity consumption.
vypoctech chodu elektrizacni soustavy. Nevertheless, it is included in some calculations of the power

system operation.

Tab. 3  Vyvoj spotieby elektfiny (GWh) — Referenéni varianta
Tab. 3 Development of electricity consumption (GWh) — Reference variant

2013 2014 2015 2020 2025 2030 2035 2040 2050
VO - Wholesale sector 35677 36 016 36 391 38987 41605 43 497 44 901 45973 47 802
MO + Small consumption sector 22 743 22 880 23 055 24 031 24 961 25682 26 236 26 689 27 454
MOP « commercial 8130 8191 8276 8 874 9 504 9 994 10 385 10716 1345
MOO + household 14 613 14 688 14779 15157 15 458 15 688 15 851 15 973 16 109
Tuzemska netto spotieba
Domestic net consumption 58 420 58 896 59 446 63 018 66 567 69179 71137 72 661 75 256
Ztraty celkem - Losses total 4 062 3956 3983 4186 4392 4 534 4631 4 698 4 807
ztraty PS - Losses in TS 776 693 697 729 765 788 804 815 832
ztraty DS - Losses in DS 3285 3263 3287 3457 3628 3745 3826 3883 3974
TNS véetné ztrat
DNC including losses 62 482 62 851 63 430 67 205 70 959 73713 75 767 77 359 80 062

Obr. 3 Tuzemska netto spotifeba a vliv sektoru elektromobilQ
Fig. 3 Net domestic consumption and the effect of the electric vehicles sector
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0CEKAVANY ROZVOJ ZDROJU

Stirednédoby horizont

Ve stfednedobém vyhledu bude u vétsiny tepelnych elektraren
praobihat rozhodovaci proces ohledné smérovani jejich dalsiho
rozvoje. Vzhledem k platnosti legislativy z oblasti emisi bude
nutno rozhadnout o tom, zda zdroj viibec mize byt s chledem
na disponibilitu paliv rekonstruovan, nebo se bude hledat cesta
nové palivové zakladny. Proto také dojde k ukonc¢eni provozu
nékterych uhelnych zdrojd, zejména systémovych zdroji

na hnédé uhli v severnich Cechach. S vyjimkou bloku 660 MW
v Ledvicich, ktery v soucasnosti prochazi fazi zkusebniho
provozu, nebudou v tomto obdobi zprovozneny zadné nove vétsi
vyrobni kapacity.

Dlouhodoby horizont Ize charakterizovat jako obdobi rozvoje
jaderné energetiky, jehoz podstatou je jak obnova jaderné
elektrarny Dukovany, tak dostavba jaderné elektrarny Temelin.
Soucasné je podstatnym rysem této etapy doziti vétsiny
vyznamnych uhelnych zdrojd bez moZnosti pokracovani jejich
provozu na bazi tuzemského paliva. Dlouhodoby horizont
rozvoje bude znamenat také vétsi uplatnéni zemniho plynu,
zejména v teplarenstvi. Zaroven je vSak nutno pocitat se
zmeénami v teplarenstvi jako celku, zejména s jeho ¢astecnou
decentralizaci, zalozenou také na vyuziti zemniho plynu.
Dlouhadoby vyhled mize byt i obdobim prudkého nardstu
drobnych fotovoltaickych zdrojd, a tim i nartstu decentralni
vyroby elektriny.

Souhrnnou charakteristiku vyvoje v celém analyzovaném obdabi,
bez rozlisenf ¢asovych etap, je mozné shrnout v nasledujicich
bodech:

— Zména struktury ve vazbé na dostupnost primarnich zdroj.
Dojde k vyznamnému snizeni podilu hnédého uhli na vyrobé
elektriny a také na vyrobée centralizovaného tepla, naproti
tomu vzroste podil zemniho plynu a OZE a ve vétsing
navrzenych variant i podil jaderné energie.

— Vlyrazna polarizace ve velikosti planovanych jednatkovych
vykont. Budou provazovany jaderné bloky vétsiho vykonu,
nez je tomu nyni — 1200 MW a pripadné i 1 600 MW, uhelné
bloky 860 MW. Na druhé strané bude vyznamne vzristat
podil zdroj& malych vykond, a to jednotek v radu kW, pritom

ANTICIPATED DEVELOPMENT OF SOURCES

Medium-term outlook

Decision-making process about the direction of thermal power
plants development will run in this term. Due to the current
emission it will be necessary to decide whether the source will be
reconstructed with regard to the availability of fuels, or the fuel
base will change. Therefare there is expected a decommissioning
of certain coal sources, especially brown coal system sources

in Northern Bohemia. With the exception of the 660 MW block in
Ledvice, which is currently undergoing commissioning phase, no
new larger production capacity will be commissioned during this
period.

Long-term outlook can be characterized as a period of nuclear
energy development, especially the renewal of nuclear power
plant Dukovany and commissioning of new blocks of Temelin
nuclear power plant. At the same time, decommissioning of
substantial amount of coal sources occurs due to inability of
their following operation on domestic fuel. Long term horizon
will also mean greater use of natural gas, especially in the
heating industry. However, it is necessary to take into account
changes in the heating industry as a whole, especially with its
partial decentralization, based also on the use of natural gas.
The long-term outlook may be a period of sharp increase in
small photovoltaic sources, and thereby increase the distributed
generation of electricity.

The source base of the EPS CR will, in the long-term outlook, pass

through significant changes, in particular regarding the structure of

the generation base. The change of the generation mix will come in
the following directions:

— A change of the structure by primary sources: A significant
decrease of the brown coal share in the generation of electricity
and also in the generation of centralized heat, in contrast,
however, the share of natural gas and RES will increase. In most
variants proposed, the share of nuclear energy will also grow.

— A marked polarization in the magnitudes in unit outputs planned.
On one side, the Czech EPS will include nuclear units with higher
outputs than today — 1,200 MW and 1,600 MW, and coal 660 MW
units. On the other side, a share of sources with small outputs
will increase, namely of units with outputs of the order of just
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pljde o zdroje s relativné nizkou dobou vyuziti. Postupné
budou ruseny stavajici klasické zdroje s jednotkovymi vykony
110 a 200 MW, které v souc¢asnosti tvori pomysinou strednf
vykonovou oblast zdrojt a které jsou pritom poskytovateli
hlavniho objemu podptirnych sluzeb. V podminkach CR nelze
do roku 2050 energetickou bezpecnost statu zalozit pouze
na masivnim a do znac¢né miry obtizné predikovatelném
rozvoji velkého mnozstvi decentralnich zdrojl umisténych

u spottebitelt (prosumers). Je ale zcela nezpochybnitelné, Zze
rozvoj decentraini vyroby je nutno ocekavat a Ze tento rozvoj
mdze byt za urcitych podminek znacny.

— Zvétseni podilu zdroj, u nichz nelze v soucasnasti béznymi
prostredky regulovat jejich vykon, a tim je zapojit do procesu
fizeni soustavy. Bude se jednat zejména o FVE na budovéach
a déle o mikrokogeneracni jednotky, u nichZ se predpoklada
rozvoj jejich nasazovani pri obméneé kotelniho parku. Nastroje
k fizeni téchto zdroju v budoucnu potencidlné mohou
existovat — jedna se o uplathovani systému chytrych siti
(Smart Grids).

JADERNE ELEKTRARNY

V souladu s ASEK se pocita s uplatnenim jadernych elektraren.
Existuji zémeéry na vystavbu az dvou blok v JE Temelin, kde by
se jednalo o rozsiteni stavajiciho zdroje, a déle na vystavbu az
dvou blokd v JE Dukovany. V ptipadé JEDU by $lo o postupné
nahrazovani stavajiciho zdroje, ale s prekrytim provozu
stavajicich ¢tyr blokd. Ukonceni provozu zdejsich stavajicich
blokl je predpokladéano alternativé, a to v desetiletych krocich,
tzn. bud po roce 2025, nebo po roce 2035, a v krajnim pripadé
i po roce 2045. Rozvoj jaderné energetiky vsak mize byt
ovlivnén deformaci evropského energetického trhu ve vazbé
na prislusnou evropskou legislativu.

KLASICKE UHELNE ELEKTRARNY

Postaveni uhelnych elektraren bude postupné oslabovano.

Ve vazbé na dochézejici zasoby hnédého uhli, mimo jiné

i z ddvodu platnosti Uzemné-ekalogickych limit, nebude
dostatek paliva pro cely rozsah stavajicich hnédouhelnych
zdrojt. Tato skutecnost je platna i bez ohledu na to, ze v roce
2013 byly mezi energetickymi subjekty a uhelnymi spolec¢nostmi
nastaveny dlouhodobé smiuvni vztahy na dodavky uhli. Tyto
vztahy se totiz tykaji téch zasob uhli, které nejsou omezeny
limity. Provoz uhelnych zdroji bude limitovan i emisnimi normami,

a few units of kW, at the same time they will be sources with

a small utilization of installed capacity. The existing classical
sources with unit outputs 110 MW and 200 MW will be gradually
decommissioned. It is, however, just these sources that currently
represent the national average in the whole span of source
outputs and, at the same time, they are key providers of the main
volume of ancillary services. In the CR, it is not possible to base
the energy security of the country up to 2050 only on a massive
and to a great extent hard-to-predict development of a large
number of distributed sources located at prosumers. However,

it is beyond any doubt that the development of distributed
generation must be expected and that this development can be
under certain conditions quite considerable.

An increase of the share of sources, which currently, using
ordinary tools, are not able to regulate their output power.
Therefore, they cannot be included in the EPS management
process. These will be especially photovoltaic sources located at
fixed building and, further-more, mCHP units. The development of
mCHP commissioning is expected to come about in the course of
the boiler park renewal. The tools for the management of these
sources may exist potentially in the future — this will be a topic
for the development of the smart grid system.

NUCLEAR POWER PLANTS

In accordance with the SEPR, we expect a larger use for nuclear
power plants (NPPs). Intentions exist for the construction of

up to two generating units in the Temelin NPP, where it would
mean an extension of an existing source and, furthermore, for
the construction of up to two generating units in the Dukovany
NPP. These plans would mean in case of Dukovany a gradual
replacement of the source, yet with overlapping operation of the
currently existing four generating units. The end of operation

of generating units existing here is scheduled in three major
alternatives, by 10-years steps, that is, either after the year 2025
or after the year 2035 and in the limiting case after the year 2045.
The development of nuclear energy industry may be affected,
however, by certain distortions of the all-European energy trade
assaciated with the relevant European legislative.

CLASSICAL COAL POWER PLANTS

The position of coal power plants in the Czech EPS will gradually
weaken. In relation to brown coal reserves running out and also
because of the existence of land-ecological limits, the full range of
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které vyplyvaji z evropské legislativy. Prislusna omezeni vyzaduijf
bud Fizené ukonceni provozu ve stanovenych terminech, nebo
podstatnou zménu ekologickych parametrd. Tyto pozadavky

ve vazbé na nedostatek hnedého uhli mohou znamenat zménu
primarniho paliva, coz mize nékdy vést ke zméné technologie,

a tim ke ztraté konkurenceschopnosti teplaren ve vztahu

k individualni ¢i spise lokalni vyrobé tepla.

ZDROJE NA ZEMNI PLYN

zadmery na rozsahlou vystavbu paroplynovych zdroj& bude
nutné redukovat. | kdyz jesté pred péti lety existovala rada
zadmerd, zrealizovana byla pouze vystavba PPC Pocerady,

a i tento zdroj je dnes vyuzivan minimalné. Je tedy zrejmé,

Ze takova zafizeni budou provozovana spise jako zalozni.

V pribéhu dalsich let mize dojit k vyssimu vyuzivani zemniho
plynu v teplérenstvi. Bude to vyvoldno nedostatkem uhli,
emisnimi pozadavky véetné zmény pomérl v cenach povolenek
i prostym dozitim stévajici technologie. Lze tedy predpokladat,
Ze mnaohé teplérny a zavodni vyrobny budou muset pfi KVET
vice uzivat zemni plyn. V dlouhodobém vyhledu se vice uplatni
zdroje na zemni plyn. Jejich vyznam bude spocivat v pokryti
prostéha nedostatku vykonu pro vyrobu energie i vykonu pro
regulacni sluzby. Bude se jednat bud o paroplynové cykly, nebo
jen o spalovaci turbiny pro rychlé starty.

DECENTRALNIi ZDROJE

Rozvoj decentralnich zdrojl bude podstatnym faktorem, ktery
ovlivni ES CR a v analyzach je fesen ve vazbé na Narodni akénf
plan pro OZE a ve vazbé na ASEK. Rozhodujici rozvoj se ocekava
u FVE a VTE. Naprati tomu v pripadé bioplynovych elektraren

a biomasy se uvazuji stridmgjsi trendy vyvoje. U malych vodnich
elektraren se pocita s drobnymi prirlistky, nevyznamné bude

i uplatnéni geotermalnich elektraren. Uplatnéni OZE ma v jistém
smyslu i politicky podtext. Jejich rozvoj v poslednich letech byl
prekotny a byl vyvalan nadstandardni financ¢ni podporou. Je

existing brown coal sources will not have enough fuel. This fact

is valid disregarding the establishment of long-term contractual
relations between the key energy subjects and coal companies for
the supply of coal in 2013. As a matter of fact, these relations apply
to coal reserves with planned long-term utilization, which are not
subject to restrictions due to land-ecological limits. The operation

of coal sources can be further limited by emission standards that
result from the European legislative. The pertinent restrictions
require from generators either a controlled termination of operation
at given deadlines or a substantial change of environmental
parameters. These changes, in relation to the shortage of domestic
brown coal, can mean the change of the primary source, which can
sometimes lead to the basic change of technology and thus the
loss of the competitiveness of heating plants in relation to individual
or rather local generation of heat.

SOURCES USING NATURAL GAS

In view of the development in the sphere of gas prices, it turns out
in the last time, that previous intentions for an extensive process of
building steam-gas units will have to be seriously reduced. Even if
there was a number of intentions as late as five years ago, the only
project that was realized, was the construction of the steam-gas
unit in Pocerady. Even this source is today used at a minimum, in
spite of original plans to operate it as a semi-peak power station.
Therefore, it is apparent that these facilities will be operated

rather as backup sources. In the medium-term horizon, a higher
degree of natural gas utilization may occur in the heat industry.
This will be caused by the shortage of existing coal, by emission
requirements including the change of prices of emission allowances
for CO, and also simply by the end of service life of the current
technology. Therefore, it can be assumed that many heating plants
and industrial generators will have to use more natural gas in the
electricity generation in the CHP mode. In the long-term outlook,
because of the shortage of power for the generation of both
energy and power for regulation services, large natural gas sources
will come more to the use, namely as units with steam-gas cycles
or just as combustion turbines for quick starts.

DISTRIBUTED SOURCES

The development of RES will be in both the medium-term and long-
term outlook an essential factor, which will affect the EPS CR. This
development is investigated in the analyses in the mutual relation
with the National Action Plan for RES and also in the context of
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proto otazka, jak bude do budoucna Unosné zvysovat zatéz
obyvatelstva i primyslu navysovanim platby na podporu OZE.

V préibéhu celého analyzovaného obdobi se predpoklada riist
vyznamu mikrokogeneracnich zdrojd s instalovanymi vykaony

v radu kW, a to na Urovni nizkého napéti, tj. v domacnostech

a v podnikatelském maloadbéru. Tato kategorie zdrojd byla
uvazovana alternativng, v nejvyssi varianté rozvoje az na Urovni
pres 2 800 MW v roce 2050. Je potfebné zddraznit, ze

ve vsech variantach jsou navrzeny a k vystavbé doporuceny

i nové zdroje velkych jednotkovych vykont. Tyto zdroje poskytujt
jak elektrinu v zékladnim pasmu zatizeni, tak regulacni sluzby.
Kromé toho maji oproti mikrozdrojim nizsi investiéni narocnost.

Udaje o instalovanych vykonech jsou uvedeny pro variantu
Koncepcni na obr. 4. Porovnani skladby celkového instalovaného
vykonu ES CR dle technologickych skupin pro rok 2050 ukazuje
pro vSechny analyzované varianty obr. 5. Instalovany vykon
zdrojii v ES CR uvad pro variantu Koncepéni tab. 4.

SEPR. The most substantial development is expected in the field of
photovoltaic sources and wind power plants. In contrast, in case of
biogas/biomass power plants more modest trends of development
are considered. As regards small hydro power plants, only minute
increments are expected, the same holds true for the application of
geothermal power plants. It is desirable to note that the application
of RES has to some sense a political undertone. Their development
in the recent few years has been somewhat precipitous and was
brought about by the more-than-standard financial support of the
generation. Therefore, it is a question, whether it will be bearable
to increase the financial burden of both population and industry

by increasing the RES support payments. In the course of the
whole period analyzed, we assume the increase of the significance
of mCHP units with installed outputs of the order of units of kW,
and that at the LV level, i.e., in households and in business retail.
This category of sources was introduced as an alternative, in

the highest variant of the development, at the level in excess of
2,800 MW in 2050. In summary, it is necessary to emphasize, that
all variants suggest and recommend for construction new sources
of large unit capacities which, apart from the lower investment
requirements in comparison with microsources, provide both
baseload electricity and regulation services.

Data on the installed capacities for the Conceptual variant are
shown in Fig. &4 and Tab. 4. Fig. 5 shows comparison of structure
of the CR PS total installed capacity according to technological
groups in 2050.
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Obr. &4 Instalovany vykon zdroji ES CR dle primarnich zdrojd — varianta Koncepéni (K)

Fig. 4 Installed capacity of PS sources according to primary sources — Conceptual variant (C)
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Obr. 5 Porovnani skladby instalovaného vykonu ES CR dle variant, rok 2050
Fig. 5 Comparison of installed capacity of CR PS according to variants, year 2050
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Tab. 4 Instalovany vykon zdroja ES CR (MW) — varianta Koncepéni (K)
Tab. 4 Installed capacity of CR PS sources (MW) — Conceptual variant (C)

2015 2020 2025 2030 2035 2040 2045 2050
Stavajici tepelné elektramy
Existing thermal power plants 10 631 9124 7100 7 054 5958 4303 4109 4164
Stavajici zdroje — PPC a SCGT
Existing sources — CCGT a SCGT 1875 2126 2166 2 206 2575 28715 26565 2695
Bioplynové stanice
Biogas power plants 396 406 415 424 434 443 452 462
Stavajicl jaderné elektrarny
Existing nuclear power plants 4290 4 290 4290 4 290 4290 2 250 2 250 2 250
Hnédouhelné bloky
Brown coal units 660 MW 660 660 1320 1320 1320 1320 1320 1320
Mikrokogenerace « Micro-CHP 7 240 397 557 77 877 992 1106
Nové zdroje — PPC a SCGT
New sources — CCGT a SCGT 0 0 0 0 0 825 825 825
Nové jaderné elektrarmy
New nuclear power plants 0 0 0 0 2 400 3600 3600 3600
Vodni elektrérny
Water power plants 2233 2243 2253 2263 2273 2283 2293 2303
Vetrné elektrarny
Wind power plants 330 480 630 780 930 1080 1230 1380
Fotovoltaicke elektrarny
Photovoltaic power plants 2 250 2750 3250 3750 4 250 4750 5250 5750
Geotermalni elektrarny
Geothermal power plants 0 1 5 1 6 21 26 31
ES CR celkem * CR PS total 22 683 22 320 21827 22 655 25163 24 368 25 002 25 886
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PROVOZ ES CR V 0BDOBI DO ROKU 2050

Provoz ES CR byl simulaéné provéfovan v nékolika variantach
mozného rozvoje se zameérenim na zajisteni vykonavé bilance

s pozadovanou spolehlivosti, s respektovanim dostupnosti paliv,
potieb zasobovani teplem, pfi zohlednéni provozu decentrélnich
zdrojt a dalsich faktord.

Stfednédoby horizont

Z hlediska spolehlivosti vykonové bilance Ize povazovat

toto obdobi za vykonové prebytkové, s moznosti znacnych
exportl elektriny. Struktura vyrobni zakladny zlstava

dobra, Ize ocekavat naplnéni patfebnych regulacnich rezerv

a provoz soustavy bez anomalii. Hlavnim omezujicim faktorem
uplatnéni vyrobnich kapacit na trhu s elektrinou jsou snizujicf
se dostupnost tuzemského hnédého uhli a vyrobni naklady
pouzitych technologii. O¢ekavaji se dobré podminky pro provoz
jadernych elektraren, naopak problematicka zdstava situace
elektraren na zemni plyn. Nové denni akumulace elektriny nenf
pro provoz v tomto obdobi potrebna.

Dlouhodoby horizont

Rozvoj vyrobni zakladny je s ohledem na trvajici nejistoty
budoucich okolnosti vyvoje resen variantng, pricemz zakladnim
kritériem bylo dodrzeni poZadované (racionélni) spolehlivosti
vykonové bilance. Vzhledem ke znac¢né délce reSeného obdabi az
do roku 2050 se, vedle pozadovaného stavu charakterizovaného
mirnym prebytkem vykonu, pripoustélo feseni prechadnych
obdobi nedostatkd vykonu (vyplyvajicich z diskrétnosti vystavby
napf. novych jadernych blokd) casové omezenymi dovozy
elektriny. V zaverecné dekadé se pak pripoustélo i vyuziti
pravidelngjsich, avsak nizsich dovoz{ elektfiny na vyrovnani
vykonoveé a vyrobni bilance, jak ukazuje obr. 6. Ve varianté
pocitajici s vyssim dovozem paliv ze zahranici je tento dovoz
doprovéazen vyssi celkovou mirou dovozd elektriny, a jde tedy

o formu diverzifikace dovozu energie.

OPERATION OF CR PS IN THE PERIOD UP TO
2050

The operation of CR PS has been analyzed in detail by simulations
of several scenarios of the potential development with the focus on
assuring power balance with the required reliability and also with
respect to securing fuels, reaching energy security and providing
heat supply, when also further circumstances are considered,
among else the operation of distributed sources, emissions, ability
to regulate, network operation, couplings to abroad and other
factors in their mutual interdependence.

Medium-term outlook

Regarding the reliability of the power balance, this period can be
characterized as a period with power surplus and with the possibility
of considerable electricity exports. The structure of the generation
base of the CR PS remains good; the necessary regulation reserves
will be satisfied, the operation of the system will be without any
anomalies. The main limiting factor for the application of generation
capacities at the electricity market is the decreasing availability

of domestic brown coal and production costs of technologies. It is
expected, that conditions for the operation of nuclear PPs will be
good, whereas, for the same reason, the situation of power plants
firing natural gas remains, in contrast, problematic. The new daily
accumulation of electricity for the operation of the system in this
period is nat necessary.

Long-term outlook

The development of the generation base of the CR PS, under the
conditions of persisting uncertainty of future circumstances of

the development, was analyzed in a number of variants; yet in

all variants, the basic criterion was the meeting of the required
(rational) reliability of the power balance. In view of the considerable
length of the analyzed period, up to the year 2050, more different
target states were allowed: a moderate power surplus and also
transitional periods of electricity shortage, resulting from the discrete
character of the construction of new generating units, to be taken
care of by electricity imports, or the utilization of more regular, yet
lower electricity imports in the last decade of the analyzed period,
which is visible on Fig. 6. The total volume of imports is lower in the
variant oriented toward the utilization of domestic sources. In the
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@ Varianta Nulové (N)
Zero variant (2)

@ Varianta Koncepéni (K)

Conceptual variant (C)

Varianta Diverzifikovany mix (D)
Diversified mix variant (D)

@ Varianta Tuzemské zdroje (T)
Domestic sources variant (S)

@ Varianta Minimalni rozvoj (M)

Minimum development variant (M)

Obr. 6 Navrhované rocni objemy realné pouzitého salda obchodu s elektfinou
export (+), import (=)
Fig. 6 The drafted volumes of realistically used electricity trade balance
export (+), import (=)
20
15
z 10
g
g s

2015 2020 2022 2025 2028 2030 2033

Zajisténi provozovatelnosti ES je s ohledem na klesajict

podil systémovych regulujicich zdrojd a souc¢asnée stoupajicl
Provozovatelnost je mozné zajistit, avsak je k tomu nutno vyuzit
dnes jesté nestandardnich moznosti a prostredkd. Témi jsou
odpojovani dodavky elektriny z FVE jako formy zaporné regulace
vykonu do vyse maximalné 5% z jejich ro¢niho objemu dodavek.
U variant s vyssim podilem OZE pristupuji jako dalsi prostredky:
a) instalace denni akumulace elektfiny postupné az do 1500
MW v roce 2050, u které se pocita s vyuzitim 10 % jejiho vykonu
v sekundarni regulaci, b) instalace elektrickych kotlt u ¢asti
vyroben dodavajicich teplo do systémd CZT a jejich mozného
vyuziti jako zdporné regulacni rezervy (tzv. elektroteplo). Urcité
nedostatky regulacnich rezerv vSak byly indikovany ve vétsing
variant pro rlizna obdobi, nej¢astéji po roce 2040.

Po roce 2025 je nutno pocitat s urcitou mirou vyssiho zapojeni
jadernych blok{ do regulace, a tim snizenf jejich vyuziti
pohotového vykonu. I v rdmci tohoto faktoru je mozno hodnotit
jejich vyuzivani jako uspokojivé a totéz plati i pro skupinu
systémovych elektraren spalujicich tuha paliva. V tom hrajt
priznivou roli také nové teplarenské paraplynové bloky, které

2035 2037 2040 2045 2050

variant counting on higher fuel imports from abroad, this import is
accompanied by a higher total volume of electricity imports, so that it
is just a form of the diversification of energy imports.

Securing the ability to operate the Czech EPS is, when considering
the decreasing share of system regulation sources and at the same
time the increasing share of intermittent sources in the system, is
becoming gradually more and more difficult. The ability to operate can
be secured, it is true, but it is necessary to use possibilities, tools and
means that are today not standard. They include, among else, the
disconnection of electricity supply from the photovoltaic power plants
(PVPP), as a form of negative power regulation, up to the volume of
5% of their annual volume of supplies, at the most. Furthermore, in
variants with a higher share of RES installations, the ability to operate
will be secured by the daily accumulation of electricity, gradually up
to the volume of 1,500 MW in the year 2050, with the utilization of

up to 10% of their installed capacity in the secondary regulation, and
finally the installation of electric bailers at a part of generating units
supplying heat to Centralized Heat Supply systems and their potential
utilization as a negative regulation reserves (so-called electro-heat).
Certain shortcomings of regulation reserves, however, were indicated
in each variant for various periods, most frequently after 2040.
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maji troji efekt. Podileji se na reseni klesajici tézby hnedého uhli,
na zajisténi preziti systémt CZT a na regulacnich rezervach
(relativné vice proti nahrazovanym hnédouhelnym zdrojam).

Pro vykonovou primérenost podle ENTSO-E by méla platit
podminka, Ze hodnota vykonového zlstatku (RC) je vétsi nebo
rovna pfimérené rezervé vykonu (ARM). Tato podminka je
splnéna pro ¢ervencove hodnoty do roku 2030, zatimco pro
lednové hodnoty jen do roku 2025. Situace se zhorsuje rokem
2031. K dramatickému zhorseni dochazi u varianty Nulové
pocinaje rokem 2035, kdy soustava nedisponuje potfebnym
mnozstvim vyrobnich kapacit, a proto neni varianta dale
provozneé resena. U ostatnich variant jsou lednové hodnoty
rovnéz zapaorng, avsak vyrazné lepsi a pro ¢ervenec dosahuji
prevazné kladnych hadnot. Vyvoj ocekavané vykanove
primérenosti padle ENTSO-E ukazuji obr. 7 a obr. 8.

Uplnou vyrobni bilanci pro variantu Koncepéni uvadi tab. 5.
Stranu dodavky z Uplné vyrobni bilance pro vSechny varianty
ilustruje obr. 9. Celkové je mozno ES CR charakterizovat

v pocatecnim obdobi jako soustavu s exportnim potencialem,
ktery pastupné kleséa diferencovane podle rozvojovych variant
az k nule. V zavérecném obdobi bude nutno pocitat dokance

i s importy elektfiny. Pro zajisténi provozovatelnosti u variant
s vysokou instalaci OZE musi soustava disponovat dalsi
denni akumulaci réiznych forem a vyuzitim elektrotepla jako
zaporné regulacni rezervy. Je také nutné pocitat s vyssi casti
provozovanych zdrojd v regulaci (véetné OZE).

After 2025, it is necessary to consider a higher degree of inclusion
of nuclear generating units into the regulation and thus the
reduction of the available power utilization. Within this framework,
it is possible to rate their utilization as satisfactory and this applies
also for the group of system power plants firing solid fuels. In this
regard, steam-gas units of new heating plants play a positive role.
They have a threefold effect. They participate in the solution of
decreasing brown coal mining, in securing the survival of central
heat supply system and in regulation (relatively more in comparison
with brown coal sources being replaced).

For generation adequacy according to ENTSO-E, the condition that
the value of remaining capacity is greater or equal to adequate
reference margin (RC = ARM) shall apply. For July values, the
condition is met by 2030 while for January values only by 2025.
The situation gets worse from 2031. For the Zero variant, dramatic
decline appears in 2035 when the system does not have sufficient
generation capacity available, which is why operation of the variant
is not dealt with for the following years. In other variants, January
values are also negative but significantly better and for July, the
values are positive. Development of the anticipated generation
adequacy according to ENTSO-E is shown in Fig. 7 and Fig. 8.

Complete power balance for the Conceptual variant is shown in
Tab. 5. Supply side of the complete power balance for all variants
is illustrated in Fig. 9. In total, the CR PS can be characterized

in the initial period as a system with export potential, which
gradually decreases, in different ways, according to the variants

of the development, down to zero; in the closing periad, it will be
necessary to consider electricity imports. In order to guarantee the
ability of the CR PS to operate, in variants with a high degree of
installation of intermittent sources, the system must have available
more daily accumulation of electricity in various forms as well as
the utilization of electroheat as a negative regulation reserve. It is
also necessary to calculate with a higher participation of operated
sources in the regulation (including RES).
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Obr. 7

Fig. 7

Vykonova piiméFenost « Generation adequacy (GW)
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Vyvoj ocekavané vykonové primérenosti podle ENTSO-E - leden, 3. stfeda, 19:00

(Remaining Capacity minus Adequacy Reference Margin)

Development of the anticipated generation adequacy according to ENTSO-E - January, 3rd Wednesday, 7.00 p.m.
(Remaining Capacity minus Adequacy Reference Margin)

Varianta Nulova (N)
Zero variant (2)

Varianta Koncepéni (K)
Conceptual variant (C)

Varianta Diverzifikovany mix (D)
Diversified mix variant (D)

Varianta Tuzemské zdroje (T)
Domestic sources variant (S)

Varianta Minimalni rozvoj (M)
Minimum development variant (M)

2015 2020 2022 2025 2028 2030 2033 2035 2037 2040 2045 2050

Vyvoj ocekavané vykonové primérenosti podle ENTSO-E — ¢ervenec, 3. stieda, 11:00

(Remaining Capacity minus Adequacy Reference Margin)

Development of the anticipated generation adequacy according to ENTSO-E - July, 3rd Wednesday, 11.00 a.m.
(Remaining Capacity minus Adequacy Reference Margin)

Varianta Nulova (N)
Zero variant (2)

Varianta Koncepé&ni (K)
Conceptual variant (C)

Varianta Diverzifikovany mix (D)
Diversified mix variant (D)

Varianta Tuzemské zdroje (T)
Domestic sources variant (S)

Varianta MinimaIni rozvoj (M)
Minimum development variant (M)

2015 2020 2022 2025 2028 2030 2033 2035 2037 2040 2045 2050
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Tab. 5 Uplna vyrobni bilance ES CR pro zvolené roky — varianta Koncepéni (GWh)
Tab. 5 Full CR PS power balance for selected years of Conceptual variant (GWh)

Skupina zdrojli * Power source category: 2015 2020 2025 2030 2035 2040 2045 2050
Dodavka elektfiny celkem ¢ Total net generation 80 540 82 087 81271 76 311 90 964 83 463 84 043 84 793
Elektrarny na fosilni paliva a biomasu
Fossil fuel and biomass power plants 45 919 45 244 43 566 38130 35 052 35 207 34 984 35 694

— elektfina z hnédého uhli
electricity from brown coal 34 497 31938 27 M8 20 230 15 948 12 021 10 387 10 545
— elektfina z cerného uhli
electricity from hard coal 4186 4 016 4 550 4 066 2928 3056 3435 3 445
— elektrina ze zemniho plynu
electricity from natural gas 2105 3751 5792 7136 9199 12 831 13582 13 828
— elektfina z biomasy
electricity from biomass 1298 1415 1710 1910 2133 2 401 2626 2 866
— elektfina z bioplynu
electricity from biogas 2382 2 438 2 494 2 551 2 607 2663 2719 2775
— elektfina z ostatnich zdrojd
electricity from other fuels 1451 1686 1900 2 237 2 236 2 235 2 235 2 235
Vodni elektrarny « Hydro power plants 2 944 3013 3028 3 046 3020 3010 2 991 2 991
— precerpavaci » pumped storage 642 665 651 632 569 515 487 429
Vétrné elektrarny * Wind power plants 653 950 1247 1544 1841 2138 2 435 2732
Geotermalni elektrarny ¢ Geothermal power plants 0 3 19 35 52 68 84 100
Fotovoltaické elektrarny
Photovoltaic power plants 2 250 2750 3250 3750 4 250 4750 5 249 5749
Jaderné elektrarny ¢ Nuclear power plants 28 773 30 128 30 160 29 428 46 132 37 551 37 429 36 497
Dodavka z akumulace * Supply from accumulation 0 0 0 377 617 740 870 1029
Saldo zahranici « Foreign balance 16 276 13 973 -9 029 -89 1317 1022 797 22177
Zdroje celkem (obstarano celkem)
Power sources in total (provided total) 64 264 68 114 72 241 76 222 79 646 82 442 84 840 87 0M
Tuzemské spotieba netto + sitové ztraty
Net domestic consumption incl. losses 63 437 67 256 71397 74 903 78 095 80 802 83 091 85100
Spotreba na ¢erpani « Pumping 828 858 844 814 728 654 590 538
Akumulace elektricke energie
Electricity accumulation 0 0 0 506 823 986 1160 1373
Tuzemska spotieba (uzito celkem)
Domestic consumption (used total) 64 264 68 114 72 241 76 222 79 646 82 442 84 840 87 01
Vyroba elektfiny celkem * Total gross generation 86 667 88 060 86 848 81150 96 146 87 796 88 263 89 009
Vlastni spotieba celkem ¢ Self-consumption in total 6127 5973 5577 4 839 5182 4 332 4 220 4 215
Tuzemska spotieba brutto
Gross domestic consumption 70 391 74 087 77 819 81061 84 829 86 774 89 060 91226

Zprédva o ocekdvané rovnovaze mezi nabidkou a poptavkou elektfiny a plynu
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ZAJISTENI PROVOZU ES CR PALIVY

Problematika zajisténi priméarnich zdrojt pro elektroenergetiku

a teplarenstvi je do znac¢né miry otdzkou strategické
bezpecnosti statu. Ta se v uréitém smyslu stretava s jinymi
zajmy a pozadavky. Za soucasné situace jsou primarni zdroje
do znacné miry zajistény tuzemskou tézbou hnédého uhli.

Do budoucna se vsak z rady dlvodd pocitd s vyznamnym
snizenim tohoto podilu, coZ vyrazné zvysi dovozni zavislost CR.
Pokud jde o zabezpecenast primarnich zdrojd, je situace znacné
odlisna ve strednédobém vyhledu ve srovnani s vyhledem
dlouhodobym.

Strednédoby horizont

Pro stfednédoby horizont je ES CR relativné dobie zajisténa

po strance primarnich paliv. Lze predpokladat, ze zatim bude
zabezpecen potrebny objem hnédého uhli s tim, Ze zdroje
nebudou moci byt vytézovany tak, jak dosud. S postupné se
snizujici disponibilitou hnédéhao uhli, zplsobenou jak dozivanim
existujicich lozisek, tak nedostupnosti z déivodu Uzemneé-
ekologickych limit, budou klesat exportni schopnosti soustavy,
a bude se tedy snizovat vyroba z uhli, aniz by bylo dot¢eno
pokryti potteb ES CR. Vyznamnym faktorem pro provoz zdrojti,
zejména v teplarenstvi, jsou emisni pozadavky vyplyvajici

ze smérnice 2010/75/EU, o primyslovych emisich. Z divodu
nutnosti plnit emisni opatreni bude u fady subjekt nutno resit
dalsi vyvoj. Mtze dojit ke zménam palivové zakladny, a tedy

k pazadavku na zajisténi nahradniho paliva Bude také nutné
investovat do prosté obnovy. Jak investice, tak cena nahradniho
paliva budou mit cenovy dopad na odbératele; existuje zde tedy
i podstatna socidlni otazka.

Dlouhodoby horizont

V dlouhodobém vyhledu bude ES CR potencialng ohroZovana
nedostatkem hnédého uhli. ProtoZe nebude mozné ho dodat
ve stavajicim rozsahu, bude nutno odstavit radu stévajicich
zdrojt, zejména zdroji s bloky 110 MW i 200 MW. Hlavni tihu
nedostatku uhli vSak ponesou teplarenskeé zdroje. U nich

bude muset byt dalsi smérovani jejich vyvoje rozhodnuto

s dostate¢nym predstihem. Navysi se tedy rozsah zdrojd, které
budou muset byt zasobovany ndhradnim palivem, prevazné

FUEL FOR ELECTRICITY AND HEATING
INDUSTRIES

The issue of guaranteeing primary sources for electric power
industry and heat industry is to a considerable measure the
question of the strategic security of the country. This question
encounters in a certain manner with other interests and

a requirements. Under present conditions, primary sources are
to a considerable extent guaranteed by the domestic brown coal
mining. For the future, this share will be substantially reduced,
because of a number of reasons, which will markedly increase the
import dependence of the CR. As far as the security of primary
sources is concerned, the situation is considerably different in
medium-term outlook in comparison with long-term outlook.

Medium-term outlook

In the medium-term harizon, the EPS CR is relatively well provided
with primary fuels. It can be assumed that for the time being, the
necessary volume of brown coal will be guaranteed, just with the
constraint that the sources cannot be mined in the same manner
as today. The availability of brown coal will gradually decrease, due
both to the ending life of current deposits and to their unavailability
because of the land-ecological limits. Electricity generation from
coal will thus be reduced. Export capacities of the system will
get smaller, but the needs of the EPS CR will still be satisfied. An
important factor for the operation of sources, especially in the heat
industry, are emission requirements resulting from the Directive
2010/75/EU on industrial emissions. Because of the necessity to
meet emission measures, a number of generators will have to deal,
on a relatively fundamental level, with the further development.
Thus changes of fuel base may come about. As a consequence,
replacement fuels will have to be provided, but it will be necessary
to invest into the renewal of generation facilities. Both the
investment and the price of the replacement fuel will have a price
impact on custamers; hence, this replacement is also a major social
issue.

Long-term outlook
V long-term outlook, the EPS CR will potentially be put in danger by

the shortage of brown coal. Brown coal will not be supplied in the
current volume, it will be necessary to decommission a number of
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zemnim plynem, ¢astec¢neé dovozovym c¢ernym uhlim a ¢astecné
také biomasou.

Podstatnym faktorem v sektoru paliv je otazka Uzemne-
ekologickych limitl. Je nutno zddraznit, ze v dlouhodobém vyvoiji
se jedna jen o jeden z aspektd, ktery ovlivni dostatecnost paliv.
Tézba hnédého uhli se bude snizovat z dGvodu postupného
vycerpavani lokalit, které nejsou omezenim limity zasazeny.
Situace v zadsobovani se tedy bude dost zhorSovat sama o sobé
bez ohledu na existenci UEL. P¥i jejich neprolomeni bude propad
jesté vetsi. Nedostatek hnédého uhli podstatne ovliviuje dalsf
vyvoj ES, a pokud nedojde alespon k uvalnéni limitd, bude
situace v nékterych aspektech kriticka. Tento stav je fesitelny
nahradnimi drazsimi palivy, vyssimi investicemi s dopadem

do koncové ceny a s vlivem na energetickou bezpecnost.

V souvislosti se zménami paliv zejména pro teplarenstvi by se
musela prizptisobit i plynarenska infrastruktura. Rada teplaren
totiz nemé dostatecné kapacity pripojek plynu a vedle financi
by mohly vznikat i problémy pri budovani novych tras pripojek
(Uzemni fizeni, nesouhlas mistnich orgdnt a obyvatelstva).

V dlouhodobém harizontu se mohou projevit i problémy

v zabezpeceni ¢ernym uhlim. | kdyZz postupné dojde

k ukonceni provozu elektrarny Détmarovice jakozto jeho
vyznamneého odbératele, zGstavéd na ném zavisla rada teplaren
v severomoravském regionu i nékteré dalsi vyrobny. Navic pfi
zaméné hnédého uhlf za ¢erné by vznikaly dalsi pozadavky

na objem ¢erného uhli. S ohledem na zbyvajici zasoby ¢erného
uhli je nutno pocitat s tim, Ze produkce bude postupné

klesat. Pokud by se v rozvoji soustavy uvazovalo s novymi
systémovymi zdroji na ¢erné uhli, muselo by se uvazovat hned
od pocéatku s dovozovym uhlim.

V pripadé zemniho plynu je jakykoliv rozvoj jeho vyuzivani

v elektroenergetice podminén jeho dovozem, nebot tuzemské
zdroje jsou schopny pokryt ani ne 2% jeho spotieby. Limitujicim
faktorem nenf kapacita prepravni soustavy, ale spise cena,
energetickd bezpecnost i obchodni obstarani vyrazné vétsich
objemU ve srovnani se soucasnosti.

Pokud by se uvazovalo s vétsim podilem biomasy pfi vyrobé
elektriny a centralizovaného tepla, muselo by se pristoupit
k jejimu cilenému péstovani, nebot sou¢asnéa produkce

existing sources, especially sources with units 110 MW and 200 MW.
The main burden of the shortage will be born, however, by heating
plant sources. They will require in the long-term outlook a decision
about the further orientation of their development. The range of
sources, which will have to be thus supplied with a replacement
fuel, predominantly with natural gas, partially with imported stone
coal and, in case of need, partially also with biomass.

A major factor in the fuel sector is the issue of the so-called
land-ecological limits. It is necessary to stress that in the long-
term development it is just one of the aspects which will affect
the availability of fuel. The brown coal mining will get smaller
just because of the gradual exhaustion of localities, which are
not affected by land-ecological limits. The situation in the supply
will, therefare, worsen substantially on its own, disregarding the
problems with land-ecological limits. The drop will be just worse,
if they are not cancelled. The brown coal shortage substantially
affects a further develop-ment of the system and if limits are
not at least partly relaxed, the situation in some aspects will
become almost critical. This situation can be solved by using
replacement fuels, but at the price of increasing fuel prices, also
at the price of higher investments affecting end prices and, last
but not least, at the price of impacting the strategic security. In
the context of fuel changes, especially for the heat industry, the
gas industry infrastructure would have to be adapted. As a matter
of fact, a number of heating plants is not equipped with sufficient
capacities of gas connections and, apart from financial issues,

a problem with the preparation of new connection routes (land
use procedures, disagreement of municipalities and of the local
population, environmental initiatives).

In the long-term horizon, problems may arise also in securing the
stone coal supplies. Even though the operation of the Détmarovice
PP, as a major stone coal consumer, will gradually terminate,

a number of heating plants in the North Moravia regions will still
remain dependent on stone coal, including some other generators in
other regions. Mareover, the replacement of brown coal with stone
coal would call new requirements for further volumes of stone coal.
With regard to the remaining stone coal reserves it is necessary

to take into account that its mining will gradually decrease. If the
plans for the development of the EPS CR contained ideas about new
stone coal system sources, any intention of this type would require,
from the very beginning, the inclusion of imported stone coal.
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biomasy je prakticky limitovana. Nadéjnym mdze byt spalovani
komunalniho odpadu, kde existuji kapacitni moznosti. Vystavba
novych spaloven ovsem narézi na odpor obyvatelstva i na zajmy
nékterych skupin prosazujicich skladkovani. Problematiku
dostatku klasickych paliv, at uz jde o uhli, zemni plyn i biomasu
obecneg, nejlépe fesi vyssi vyuzivani jadernych zdrojd. Je tedy
nutno Uvahy sméfovat jak na prodlouzeni Zivotnosti zdrojd
stavajicich, tak i budovani novych jadernych zdroj. V souvislosti
s tim se naskyté i moznost vyuziti tepla z jadernych elektraren
k zasobovani aglomeraci, napt. Brna nebo Ceskych Budgjovic.

Spotrebu hnédého uhli, ¢erného uhli a zemniho plynu
dokumentuje pro cely sledovany horizont obr. 10.

In case of natural gas, any development of its use in electric power
industry is subjected to the condition of its import, as domestic
sources are able to meet less than 2% of its consumption. The
limiting factor is not the capacity of the transport system, but
rather its price, strategic security as well as commercial provision
of markedly larger volumes in comparison with the present time.

If a larger share of biomass in the generation of electricity and
centrally supplied heat were considered, it would be necessary to
start its intentional growing, as the current biomass production

is practically limited. A promising chance may be provided by
communal waste incineration, where capacities and possibilities
exist. The construction of new waste incineration plants
encounters, however, the resistance of the population as well

as intensions of some lobby groups pushing for the disposal

of communal wastes by land filling. The whole issue of having
enough classical fuels, be it coal, natural gas or biomass, is best
dealt with by a higher utilization of nuclear sources. Therefore, the
deliberations must be directed both to the extension of service life
of existing sources and to the construction of new nuclear sources.
In this context, it is desirable to mention that heat from nuclear PPs
could be used for supplying heat to larger agglomerations, e.g. of
Brno or Ceské Budgjovice.

Consumption of brown coal, hard coal and natural gas is shown in
Fig. 10.
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Obr. 10
Fig. 10
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Spotieba hnédého uhli, cerného uhli a zemniho plynu pro elektroenergetiku a teplarenstvi
Consumption of brown coal, hard coal and natural gas for elektricity and heating industry
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ENVIRONMENTALNIi ASPEKTY PROVOZU
A ROZVOJE ES CR

Provoz a rozvoj ES je silné ovlivnén snahou o minimalizaci
negativnich dopadt na Zivotni prostredi, zejména ovzdusi. Této
snaze je podfizen nejen rozvoj ES CR, ale prakticky i rozvoj

na celoevropské Urovni, coz se adrazi v fadé dokument(
(ROADMAP 2050, klimaticky ramec pro rok 2030).

Stfednédoby horizont

Dochazi k poklesu produkce vsech zékladnich druhC emisf
vznikajicich pri vyrobé elektfiny a dodavkového tepla, coz je
déno Ucinnéjsim odloucenim skodlivin na provozavanych zdrojich
tak, aby byla naplnéna smérnice 2010/75/EU z hlediska emisnich
limitd. Ke snizeni prispiva i pastupny pokles disponibilniho
tuzemského hnédého uhli. Protoze jsou k dispozici pro vsechny
reSené varianty prakticky stejné objemy uhli a struktura
vyrobniho mixu se do roku 2020 (respektive 2025) vyznamné
nelisi, pak jsou obdobné i vysledné bilance emisi. Nejvétsiho
snizeni dosahuji emise SO, (pokles o vice jak 14 %). Provérované
varianty do roku 2020 spliiuji z&vazky CR v oblasti kodlivin

i sklenikavych plync.

Dlouhodoby horizont

Vlyznamny pakles produkce emisi pokracuje spolec¢né pro
vSechny varianty az do roku 2025. Od roku 2026 se zacina
uplatiiovat moznost vyuziti hnédého uhli za limity z lomu CSA
ve varianté Tuzemské zdroje, coz sice vede k vyssimu zatizen(
zivotniho prostredi, ale k mensi surovinave zavislosti. Jako
druha nejhorsi vychéazi po roce 2035 varianta Diverzifikovany
mix s novymi bloky na dovozové cerné uhli. Nejvetsiho poklesu
produkce emisi je dosazeno ve varianté Koncepcni, kde pakles
¢inf v roce 2050 oproti roku 2015 u tuhych znecistujicich latek
45,6%, u SO, 72,7 %, pro NOx 61,0 %, pro CO 43,5% a pro CO,
45,4 %. K roku 2030 je plnéni emisnich cild pravdépodobnég,
byt ne automaticky zaruc¢ené. Cile EU pro snizovani emisf
sklenikovych plynd k roku 2050 jsou ambicidzni a k jejich
naplnéni by bylo zfejmé nutné vyuzit i technologii ukladani CO,

ENVIRONMENTAL ASPECTS OF THE CR PS
OPERATION AND DEVELOPMENT

The operation and development of the EPS CR is very strongly
influenced by efforts to minimize their environmental impacts

and especially their impacts on atmosphere. Not just the future
development of the ES CR, but practically also the development
at the all-European level, are subordinated to this effort. This is
reflected in & number of topical EU documents (see e.g. ROADMAP
2050 or the 2030 framework for climate and energy policies).

Medium-term outlook

This period will see a considerable decrease in the production of
all basic forms of emissions arising in electricity generation and
heat supplies; this is determined by a mare efficient separation of
pollutants at operated sources so that the Industrial Emissions
Directive 2010/75/EU, from the point of view of emission limits
will be met. A major contributor to this decrease of the volume

of emissions is a gradual decrease of the reserves of available
domestic brown coal for the electric power industry. In view of
the fact, that all analyzed variants of development calculate with
practically identical coal volumes and that their structures of

the generation mix do not significantly differ from each other up
till the year 2020 (or as the case may be, up till the year 2025),
the resulting emission balances are similar, too. The largest pc
reduction in this period is exhibited by sulfur dioxide (SO,) emissions
(decrease by more than 14%). The variant analyzed up to 2020
meet the abligations of the CR in the field of both pollutants and
GHG.

Long-term outlook

An important decrease of the production of emissions continues
together for all variants up to the year 2025. From 2026, the
possibility to use brown coal beyond the limits in the CSA

mine might open and different variants yield different results.

The Domestic sources variant leads to a higher burden on the
environment, it is true, but it also leads to a smaller dependence on
raw materials from abroad. The second worst variant emerges after
2035 and it is the Diversified mix variant with new generating units
firing imported stone coal. The maximum decrease in the production
of emissions is reached in the Conceptual variant. In comparison
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(CCS) zejména v zemich, jejichz elektroenergetika je zavisla

na vyuziti fosilnich paliv. Z dnesniho hlediska je situace v tomto
vzdaleném horizontu neurcitd a moznosti vyvoje musi byt
nadale analyzovany.

Jako priklad je na obr. 11 uveden pro celé sledované obdabf
predpokladany vyvoj emisi SO, v oblasti elektroenergetiky.
Na obr. 12 je provedeno srovnani o¢ekavanych emisf CO,
v ES CR s moZnou alokaci povolenek pro energeticky sektor.

Obr. 11
Fig. 11

80

of the year 2050 versus 2015, the decrease in the volume of solid
pollutants amounts to 45.6%, the decrease of SO, amounts to
72.7%, NOx to 61.0%, CO to 43.5% and CO, to 45.4% of the 2015
value. The fulfillment of emission targets in 2030 is probable,
although not guaranteed automatically. The EU targets for the
GHG reduction for the year 2050 are considerably ambitious and
should they be met, they would necessitate the application of the
CSS technology, especially in those countries, where the electric
power industry is strongly dependent on the use of fossil fuels.
From the current point of view, the situation in this rather distant
time horizon is very uncertain and analyzing the possibilities of the
development will continue.

Fig 11 shows as example development of SO, emissions in the
electricity and heating industry for the whole monitored period.
Fig. 12 shows a comparison of expected emissions of CO, in the
Czech power system with the possible allocation of allowances for
the energy sector.
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Obr. 12
Fig. 12

Srovnani o¢ekavanych emisi CO, v ES CR s dostupnym mnoZstvim povolenek pro energetiku
Comparison of the anticipated CO, emissions in the CR PS with the available amount of allowances
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PROVOZ A ROZVOJ ELEKTRICKYCH SiTi

Elektrické sfté jsou integracnim prvkem mezi spotrebou

a vyrobou elektfiny a jejich funkce a vyuziti se postupné

méni a vyviji. Vzhledem k rozvoji decentrélni vyroby (DECE) se
pozornost vice zaméFuje na distribucni sité (DS), je véak nutno
respektovat, Ze prenosova sit (PS) stéle plni nezastupitelnou
Ulohu pri zajisténi spolehlivosti provozu ES. Stale vice jsou

na PS kladeny néaroky na zajisténi mezindrodni spoluprace mezi
ES, obchodnich vymeén na nadnarodni Uravni, a to jak v oblasti
silové elektfiny, tak v budoucnu i v oblasti podptrnych sluzeb.
Obr. 13 predstavuje sitové evropskeé projekty spole¢ného
zajmu dle TYNDP 2014. V prenosové siti CR jsou projekty
spole¢ného zajmu zamereny na posileni prenosovych tras

ve sméru z Némecka pres CR déle na jihovychod Evropy a tykaij
se vystavby vedenf 400 kV v oblasti zapadnich a jiznich Cech
a Moravy.

Alokace snizeni 2,2%
Allocation with 2.2% decline

Alokace snizeni 34 %
Allocation with 3.4% decline

Alokace Roadmap 2050
Allocation according to Roadmap

2040 2045 2050

OPERATION AND DEVELOPMENT
OF ELECTRIC NETWORKS

Electric networks are an integration element between electricity
consumption and electricity generation and their functionalities and
utilization gradually changes and develops. As the development of
distributed generation goes on, the focus is concentrated more on
distribution networks. The transmission network, however, keeps
meeting its irreplaceable task in securing the reliability of the Czech
EPS operation. Transmission networks are more and more challenged
with requirements to secure the international cooperation between
EPS, commercial exchanges at supranational level, both in the field
of electricity and in the future in the field of ancillary services.

Fig. 13 introduces the Projects of Common Interest in accordance
with TYNDP 2014. In the CR, the projects are focused on improving
transmission routes from Germany through the CR and on to
southeast Europe, and they concern the construction of 400 kV lines
in west and south Bohemia and Moravia.
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Obr. 13
Fig. 13

Rozvoj sitové infrastruktury v Evropé - projekty spoleéného zajmu
Development of grid infrastructure in Europe - Projects of Common Interest
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In the medium-term time span, the network development, currently
under preparation, corresponds to the classical interpretation of the
EPS development. Apart from the central role of the transmission
system, including the responsibility for the operation of the EPS

CR, distributed de-centrally oriented approach is gradually making
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predstavuji vyrobny s intermitentnim charakterem provozu

s vzajemné nesoudobou dodavkou, zstavé uloha PS pro
prenos mezi centry vyroby a spotfeby nezastupitelna. Tento
trend vyvaje vyrobni zakladny se odrézi v potrebé posilovani
a dostatecného dimenzovani siti véech napétovych hladin pro
zajigténi spolehlivého provozu ES CR. S tim souvisf i nutnost
rekonstrukei a obnovy velké ¢asti sitovych prvk dosahujicich
konce své technické zivotnosti. Pri téchto nezbytnych
rekonstrukcich v jednotlivych ¢astech siti je zaroven
navySovano dimenzovani a posilovani sitovych prvkd tak, aby
tyto investice odpovidaly celkové koncepci dlouhodobého
rozvoje siti véech napétovych hladin, které je provozovateli siti
stanovena.

V prenosové siti se pripravuje posilovani vedeni 400 kV
zejména v oblasti severozapadnich a jiznich Cech, jizni Moravy
a v dalsich regionech. Toto paosilovani sméfuje jednak k zajisteni
vyvedeni vykonu ze stévajicich i novych zdrojd, jednak

k zabezpeceni spolehlivého provozu prenosoveé sité pri velkych
tranzitnich prenosech vykonu z Némecka pres CR smérem

na jihovychod. Tyto mnohdy neplanované mezistatni vymeény,
zejména na preshrani¢nim profilu s Némeckem, jiz v sou¢asnosti
v nékterych situacich ohrozuji spolehlivost provozu prenosové
sité CR, a proto provozovatel PS CEPS pfipravuje instalaci
transformatord s pfi¢nou regulaci (PST) do rozvodny Hradec
pro fizeni tokd vykonu na preshrani¢nim profilu 400 kV Hradec—
Rohrsdorf. Liniové stavby posilujici jizni ¢ast prenosové sité

se podarilo zaradit do tzv. Projekt spole¢ného zajmu a jejich
realizace zajisti pozadovanou spolehlivost provozu prenosové
sité i pfi rekonstrukcich dalsich vedeni 400 kV.

Rozvoj distribu¢nich siti je vazan jednak na pozadavky
zajisténi napajeni odbérateld, jednak na postupny trvaly rozvoj
decentralnich zdrojd. Tyto pozadavky spolu s nezbytnou
obnovou stévajicich DS jsou provozovateli trvale sledovany
a podle nich jsou jednotlivé investi¢ni akce konkretizovany
véetné navaznosti na dlouhodobou rozvojovou koncepci siti
a vazby na rozvoj transformacnich vazeb PS/110 kV. Rozvoj
distribu¢nich siti odpovida potfebé zasobovani odbér(

v regionech. V dalsim obdobi Ize ocekavat, Zze na distribu¢ni
sité budou kladeny nové pozadavky dané zejména rdstem
decentralnich zdrojd, ktery vyvolava nezbytné Upravy jak

v fizeni distribuénich siti, tak v nutnosti investi¢nich opatrent

its way especially through distribution networks. This approach

is characterized by a more marked development of distributed
generation. In view of the fact that a large part of distributed source
is represented by generating units with intermittent character

of operation with uncoordinated electricity supply, the role of the
transmission system for the transmission between centers of
generation and centers of consumption indispensable. This trend of
the development of the generation base is reflected in the need to
reinforce and to dimension sufficiently the networks of all voltage
levels, so as to assure a reliable operation of the EPS CR. This is
related to the necessity of reconstructions and renewal of a large
part of network elements, which reach the end of their service life.
These unavoidable reconstructions in individual parts of the network
are accompanied by an increase in their sizing any by reinforcements
of network elements in such a manner that these investments
correspond to the overall concept of the long-term development of
networks of all voltage levels, as set by individual netwaork operators.

The transmission network operator prepares a reinforcement of
400 kV lines, in particular in the region of Northwest and South
Bohemia, South Moravia and in other regions. These reinforcements
of the 400 kV network are directed on one side toward assuring
that the power output from both existing and new sources can
be lead out, and on the other side, toward securing a reliable
operation of the TS at large transit power transmission from
Germany through the EPS CR to the Southeast. These, many

a time, unscheduled interstate exchanges, in particular at at the
cross-border profile with Germany, presently in some cases even
threaten the reliability of the operation of the CEPS transmission
network; therefore, the TS operator, the CEPS company, prepares
the installation of phase shifting transformers (PST) to the
distribution station Hradec, in order to control power flows at the
400 kV cross-border profile Hradec—Rohrsdorf. Line constructions
strengthening the southern part of the transmission system were
successfully included into the so-called mutual interest projects
and their realization will assure the required reliability of the TS
operation also during the reconstruction of further 400 kV lines in
the transmission system.

The development of distribution networks is bound on one side

to the requirements to secure the supply of customers, on the
other side to a continuous permanent development of distributed
sources. These requirements, together with the necessary renewal
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predevsim v souvislosti s regulaci napéti. Pro zajisténi téchto
pozadavk( véetné ocekavaného razvoje elektromobility musi byt
distribu¢ni sité v predstihu pripravovany a musi byt zajisténo
financovani nezbytnych Uprav. Do roku 2025 se pfipravuje
vystavba 59 novych stanic 110 kV, jak ukazuje obr. 14.

of the existing distribution netwaorks, are permanently monitored by
DS operators. According to them, DS operators specify individual
investment activities including their relation to the concept of the
long-term development of building netwaorks with their association
with the development of the TS/110 kV transformation couplings.
The development of distribution networks corresponds to the need
to caver electricity supplies in regions. In the subsequent period,
however, it can be expected that the 110 kV, high-valtage and low
voltage distribution networks will face new requirements resulting
especially from the growth of distributed generation, which calls for
necessary modifications both in the DS management and the need
of investment measures, primarily in relation with voltage regulation.
In order to assure meeting these new requirements, including the
anticipated electromobility development, distribution networks must
be in advance prepared and, also, the financing of the necessary
modifications must be secured as well. By 2025, the construction
of 59 new 110 kV stations is planned, as shown in Fig. 14.

Obr. 14 Nové rozvodny 110 kV pfipravované do roku 2025

Fig. 14 New 110 kV substations planed by 2025

59 novych rozvoden 110 kV pro « 59 new 110 kV substations for:
- Distribuci * Distribution (48)
- — Vyvedeni parku VTE, FVE « Connection of WP, PV (8)
TT - Trakéni transformovny * Railway traction (5)

CEZ Distribuce, a. s.
E.ON Distribuce, a.s. 7
PREdistribuce, a.s.

Nové rozvodny 110 kV v oblasti « New 110 kV substations in areas:
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Dlouhodoby horizont

Pra dlouhodobou koncepci rozvoje prenosové sité je
nejvyznamneéjsim charakteristickym rysem postupny prechod
prenosoveé sité na jednotnou napétovou Urover 400 kV. Omezena
prenosovéa schopnost systému 220 kV a postupné dozivani

a Utlum zdroj do néj pripojenych zplsobuji, ze systém 220 kV
prestava plnit svoji plvodni funkci v rdmci prenosove site,

a proto CEPS planuje jeho postupny Utlum a koncepéni ndhradu
soustavou 400 kV. Jedné se o zdsadni zménu v koncepci rozvoje
a provozu prenosove sité. Nahrada systému 220 kV by méla

byt dokoncena k roku 2040. Posileni pfenosovych siti novymi
vedenimi 400 kV spolu s rostouci penetraci decentralnich zdrojd
bude mit za nasledek adleh¢ovani prenosove site, a tim narst
generovani jalovych vykont. Pro udrZzeni napétovych pomérd

v provoznich mezich bude proto nutno instalovat do prenosové
sité dalsi kompenzacni prostredky jalového vykonu. Pripravovany
rozvoj prenosové sité ES CR je k roku 2040 uveden na obr. 15.

Rozvoj distribu¢nich siti bude ovlivnén predevsim dalsim rdstem
decentrélnich zdrojd, a to ve véech napétovych hladinach.
Ocekavany narlst elektromobility spolu s predpokladanym
rlstem ostatnich odbérl bude vyzadovat vyraznéjsi pasilovani
distribu¢nich siti predevsim na napétovych Urovnich nn a vn.
\yraznéjsi bude téz nutnost zmén v organizaci provozu

a zpUsobu fizeni distribu¢nich siti v dtsledku priklonu

k decentralizaci provozu ES, instalaci a vyuzivani akumulace
elektfiny a zavadéni novych technologil. Zajisténi téchto
pozadavkU si vyzada nezanedbatelné investice nad rémec

v soudasnosti pripravovaného rozvoje siti. Upravy a investice
bude nutné provést jak v distribuci, tak v prenosové siti,

Upravy se budou tykat vyrobct i odbératelt (akumulace

a fizeni spotfeby). Zavadéni novych technologii bude spojeno
se znacnymi investicemi zameérenymi predevsim na zajisténi
spolehlivosti provozu siti, na zajisteni datovych a informacnich
prenosU a na vyvaj, testovani a implementaci novych technologil.

Long-term outlook

The most important characteristic feature of the long-term concept
of the transmission network development is a gradual transition of
the TS to the single voltage level of 400 kV. The limited transmission
ability of the 220 kV system and a gradual ending of service life and
scaling down the sources connected to it cause that the 220 kV
system ceases to meet its original function within the framework of
the transmission system, and therefore, the TS operator plans the
gradual scaling down and a conceptual replacement with the 400 kV
system. This is a fundamental change in the concept of the TS
development and operation. The replacement of the 220 kV system
should be implemented gradually in the course of the following 25 to
30 years and it should be completed at the time horizon of the year
2040. Reinforcements of the transmission network by new 400 kV
lines together with the increasing penetration of distributed generation
will relieve the TS and the increase of reactive power. Therefore, in
order to keep valtage conditions within the operational limits, it will be
necessary to install additional reactive power compensation into the
TS. The planned development of the transmission system of CR PS is
shown in Fig. 15.

The development of distribution networks will be affected, first

of all, by a further growth of decentralized sources of distributed
generation and at all voltage levels of distribution networks. The
expected growth of electromobility together with the anticipated
growth of other types of consumption will require a more marked
reinforcement of distribution networks, first of all, at the low-voltage
and high-voltage levels. Of more pronounce character will be the
need of changes in the organization of operation and methods

of DS management in consequence of the focusing toward the
decentralization of the EPS CR, toward the operation, installation and
utilization of accumulation electricity and toward introducing new
technologies in the distribution system. Meeting these requirements
will necessitate non-negligible investment beyond the framework

of currently prepared network development. Rearrangements and
investments will have to be carried out both in the distribution
networks and in the transmission network; rearrangements will apply
also to generators providing the operation of sources and customers
(accumulation and consumption management). The introduction of
new technologies will be associated with considerable investment
funds, which will be focused primarily on securing a permanent
reliability of the network operation, then on providing data and
information communication and on the development, testing and
implementation of new technologies in network operation.
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Obr. 15
Fig. 15

Rozvoj sité CEPS do roku 2040
Development of CEPS grid by 2040
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EKONOMICKE FAKTORY PROVOZU
A ROZVOJE ES CR

Ceny elekttiny do zna¢né miry ovlivriuji konkurenceschopnost
celé ekanomiky zeme a také zivotni Uraveri obyvatelstva.

Ceny jsou dllezité i pro vyrobce a distributory, jimz pfimérena
cena musf zajistit dostatecné prostredky pro obnovu a rozvoj
technologil. Pro stat je v soucasnosti dilezité, aby se dospélo

k dohodé o zpUsaobu financovéani rozvoje energetiky v navaznosti
na ASEK. Na ebr. 16 jsou uvedeny vyrobni naklady vybranych
typovych jednotek pouZitelnych v podminkach CR.

Stfednédoby horizont

Evropsky trh s elektfinou je v nestabilnim stavu v ddsledku
velmi nizkych cen silové elektriny. Do roku 2020 Ize oc¢ekavat
snahu o jeho stabilizaci, ovsem s velmi nejistym vysledkem.

Na druhé strane vysledné evropské ceny elektfiny pro koncové
spotrebitele dosud spise rostly, zejména v ddsledku rdstu
plateb na podporu OZE. Nizké ceny silové elektfiny nemotivuji
investory k vystavbé novych vyrobnich kapacit a podnécuijt
Uvahy o zavedeni novych kapacitnich mechanism(, které by
vsak mohly pri nekoordinovaném zavadeni dale deformovat trh
s elektfinou. Uvedena situace vyzaduje urychlené reseni nejen
na narodni, ale i na celoevropské Urovni, nebot by mohla vést
k ohrozeni energetické bezpecnosti. Dalsim faktorem, ktery
zvysuje nejistoty investory, a také vyznamnée ohrozuje plnéni
klimatickych cilt EU, je nefunkéni trh s emisnimi povolenkami.
Systém EU ETS je ve tretim obdobi negativné ovlivnén
moznosti prevodu usetrenych povolenek z druhého obdobi.

Do systému se tak prinasi strukturaini prebytek povolenek

na Urovni 2 mid. kust. Cena povolenek je ocekavana na Urovni
pod 10 eur az do roku 2020. Vyvoj cen silové elektriny v ¢eské
soustavé kopiruje (s jistou cenovou diferenci) ocekévany
trend obchodovani s elektfinou na némecke burze EEX.

Ve strednédobém obdobi Ize ocekavat stagnaci ceny elektriny
okolo hodnoty 850 K&/MWh s vyjimkou roku 2020, kdy cena
elektfiny nardstd jiz nad 900 K&/MWh z divodu poéinajiciho
odstavovani velkych ¢eskych systémovych blokd. Vyhled ceny
elektriny pro rok 2025 ukazuje, ze se zde cenové relace jiz
vyrazné méni a pravdépodobné dojde k narlstu primerné ceny
elektfiny na 1400 K&/MWh. Hlavnim davodem je predpokléddana
cena pavolenky v roce 2025 na Urovni az do 30 eur.

ECONOMIC ASPECTS OF THE CR PS
OPERATION AND DEVELOPMENT

Electricity prices affect to a considerable extent the
competitiveness of the whole national economy a also the living
standard of the population Prices are, however, important for both
generators and distributors, for whom an adequate price must
provide sufficient financial means for the renewal and development
of technologies. At present time, the state is currently interested
mostly in arriving at an agreement about the ways of financing the
development of the PS CR in a sequence to SEPR. Fig. 16 shows
generation costs of the selected standard units applicable in
conditions of the CR.

Medium-term outlook

At the present time, the European market with electricity is in an
unstable state in consequence of very low electricity prices. In the
medium-term horizon up till 2020, efforts to stabilize the market can
be expected; however, the result is very uncertain. On the other
side, the resulting European electricity prices for end consumers
have been rather growing, especially in consequence of the
increase of payments for the support of RES. Low electricity prices
do not motivate investors toward the building of new generation
capacities and instigate deliberations about an introduction of

new capacity mechanisms, which, however, in case of their
un-coardinated introduction could further deform the European
electricity market This situation requires a speedy solution not just
at a national level, but also at the all-European level, since they
could lead to jeopardizing the energy security. Another factor, which
increases the uncertainties of investors and which also seriously
jeopardizes the fulfillment of climatic EU targets, is a non-working
market with emission allowances. The EU ETS system is in its third
period negatively influenced by the possibility of transfers of saved
emissian allowances from the second period. The system is thus
enriched by the structural surplus of emission allowances at the
level of two billion pieces. In the medium-term period, the price of an
emissian allowance is expected to be below EUR 10 up to the year
2020. The development of electricity price in the Czech EPS copies
(with a certain price difference) the expected trend of the trade
with electricity at the German EEX power exchange. In the medium-
term period stagnation of electricity prices at about the value of
850 CZK/MWh can be expected, with the exception of the
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Dlouhodoby horizont

Zajisténi rozvoje ES CR bude investiéné velmi naroéné, a to

i v situaci, kdy by doslo ke zpomaleni tempa rlistu spotfeby
elektriny. Dlvodem je dozivani znacné ¢asti vyrobniho zatizeni
ES jiz v blizkém ¢asovém harizontu. Odhad investic nutnych pro
obnovu a rozvoj vyrobni zakladny ES CR v obdobf 2015 az 2050
se v zavislosti na varianté rozvoje pohybuje od 1,5 do 2,2 bil. K&
(v cendch roku 2012). K uvedenym investicim je nutno pripodist
400 az 600 mld. K& na obnovu a rozvoj PS a DS. Ocekavana
stabilizace trhu s emisnimi povolenkami je podminkou dalsiho
nekonfliktniho vyvoje evropské energetiky. Predpoklad cenového
vyvoje povolenek je postaven na ocekdvané revizi pravidel EU
ETS a celkavém zprisnéni jejich alokace. Odhadovana cena
povolenek vychazi z nakladt na zémeénu palivave zakladny,
pripadné zmeény celé technologie u energetickych spole¢nosti

a velkych priimyslovych padnikd vyuzivajicich hnédé uhli.
Obecné prijimanou hranici pro tuto zdménu je cena povolenky
okolo 30 eur.

year 2020, when the electricity price grows above the level of
900 CZK/MWh because of the starting decommissioning large
Czech system generating units. Outlook of the electricity price for
the year 2025 shows that here price relations start to change
markedly and that the average electricity price will probably
increase to the value of 1400 CZK/MWh. The main reason for the
increase of the electricity is the anticipated price of emission
allowances in the year 2025 at the level of EUR 30.

Long-term outlook

In the long-term harizon up to 2050, securing the development of
the PS CR with investments will be very demanding, even in the
case when the rate of growth of electricity consumption slows
down. The reason is the nearing end of service life of a considerable
part of the generation park of the PS CR in the close time horizon.
An estimate of investments that will be necessary for the renewal
and development of the generation base of the PS CR in the period
2015-2050 varies, depending on the variant of the development,
between 1.5-2.2 trillion (in 2012 prices). These investments must be
accaompanied by further 400-600 billion CZK of investment funds
for the renewal and development of transmission and distribution
systems. The anticipated stabilization of the emission allowances
market is the condition for the further conflict-free development of
the European energy industry. An assumption of the development
of emission allowance price in the long-term horizon is based

on the anticipated revision of EU ETS rules and on making their
allocation stricter. The estimated emission allowance price is based
on the costs of the change of the fuel base or, alternatively, on
the costs of an eventual change of the generation technology in
energy companies and in large industrial enterprises. The generally
accepted limit for this change is the emission allowance price
around EUR 30.
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Obr. 16 Vyrobni naklady typovych jednotek pro vyrobu elektriny
Fig. 16 Generation costs of standard units for electricity generation
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VZTAH RESENYCH VARIANT K ASEK

Predkladané varianty rozvoje ES CR pokryvaji spektrum
moznosti budouciho vyvoje elektroenergetiky az do roku
2050 a byly vytvoreny tak, aby neukazovaly jen hypoteticke,
ale naopak reélné vyvojové smery. Proto se vSechny
varianty do dostatec¢né hloubky zabyvaji otédzkami budouci
poptavky po elektfing, zajisténim vykonu, paliv, energetické
bezpecnosti, zdsobovani teplem, decentralnimi zdroji,
emisemi, regulovatelnosti, provozem a rozvojem siti véetné
vazby na zahranic¢i a radou dalsich faktor( v jejich vzajemné
provazanosti. Oproti ASEK proto analyzované varianty vykazuj
mirné vys$si velikost instalovaného vykonu (viz obr. 17),

a také vyssi podil vykonu zejména u zdrojd na zemni plyn.
Tyto odchylky vyplyvaji predevsim ze snahy o docileni
optimalni spolehlivosti a provozovatelnosti analyzovanych
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RELATION BETWEEN VARIANTS UNDER
STUDY AND THE SEPR

The presented variants of the development of the Czech EPS cover
a whole spectrum of trajectaries of the future development of the
electric power industry up to 2050. They were prepared in such

a way that they show not only hypothetic cases but truly real
directions of development. That is why all variants delve sufficiently
deeply into the issues of the future electricity demand, securing
electric power, fuel, energy security, heat supplies, distributed
sources, emissions, ability to regulate, operation and network
development including linkages to abroad and a number of other
factors in their mutual interdependence. In contrast with the SEPR,
the analyzed variants indicate a moderately higher magnitude of
installed capacity (see Fig. 17) and also a higher share of output
power supplied especially by sources using natural gas. These
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variant. Navrzenym variantam se nejvice blizi scénare ASEK
optimalizovany, bezpec¢ny a dekarbonizacni. Celkové je v oblasti
vyroby elektfiny patrnd dobra shoda Koncepéni varianty

s karidory definovanymi ASEK. Je zifejma i podobnaost scénar
ASEK s analyzovanymi variantami v padilu vyroby z OZE.

Na druhé strané vsak resené varianty vykazuji vyssi podil
vyroby elektriny z fasilnich paliv a nizsi podil vyroby elektriny

7 jaderného paliva. Tyto rozdily vSak nejsou extrémni a vyplyvaji
z celkového zaméreni Dlouhodobé rovnovahy, jez si klade za cil
mimo jiné proveérit situaci v podminkach nejistého budouciho
rozvoje jaderné energetiky po zruseni tendru na dostavbu JETE.
Lze konstatavat, Ze resené varianty v nadvaznosti na ASEK
detailn& provérujf redliné moznosti vyvoje ES CR, a piispivajf
tak k vyvazenému plnéni tii hlavnich strategickych cild ASEK,
tj. bezpec¢nosti, konkurenceschopnosti a udrzitelnosti.

Stfrednédoby horizont

Do roku 2020 s vysaokou pravdépodobnosti nedojde k vyraznym
zménam ve velikosti a strukture vyroby elektriny, takze resené
varianty se vyznamné neodchyluji od optimalizovaného scénare
ASEK. Hlavni pfinos fesenych variant je v oblasti detailni
analyzy provozu ES, kterd umozniuje vytipovat mozné problémy
a pripravit vcas jejich reseni.

Dlouhodoby horizont

Vyznamné vzrasta neurcitost podminek, v nichz bude rozvoj

a provoz ES probihat. Zde jsou jiz mozné i vyznamneéjsi odchylky
od predpokladt ASEK a hlavni prinos fesenych variant Ize
spatrovat v detailnim provéreni alternativnich cest budouciho
VyVoje.

deviations result, first of all, from efforts to achieve optimum
reliability and ability to operate in all analyzed variants. The closest
SEPR scenarios ta proposed variants are the Optimized, Secure
and Decarbonization scenarios. Overall, in the field of electricity
generation, the Conceptual variant in the present report agrees
apparently well with corridors defined in the SEPR. Apparently,

a good agreement exists between the SEPR scenarios and variants
analyzed, as regards the share of electricity generation from

RES. On the other side, the variants in the present report exhibit

a higher share of the generation of electricity from fossil fuels and
a lower share of the generation of electricity from nuclear fuel.

Yet these differences are not extreme and they are just a result
of the overall focus of this study, which has the objective, amang
else, to investigate the situation under the conditions of the future
uncertain development of the nuclear power industry in the CR
after the tender for the extension of the Temelin nuclear PP. It is
possible to claim that the analyzed variants, as a sequence to

the SEPR, study the real possibilities of the development of the
PS CR in detail and thus contribute to the balanced fulfillment

of three main strategic objectives of the SEPR, namely security,
competitiveness and sustainability.

Medium-term outlook

In the medium-term harizon up to the year 2020, with high
probability, no excessive changes in the volume and structure of
electricity generation will come about, so that the variants dealt
with in this study do not depart significantly from the optimized
scenario in the SEPR. The main contribution of these variants lies in
field of a detailed analysis of the Czech PS operation, which allows
focusing on potential issues and preparing their solution in time.

Long-term outlook

In the long-term harizon, there is a significant increase of the
uncertainty of conditions, under which the PS development and
operation will take place. Here, more significant deviations from
SEPR assumptions may emerge and the main contribution of
variants dealt with can be seen on a detailed investigation of
alternative paths of the future development.
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Obr.17  Srovnani rozvojovych variant s ASEK - instalovany elektricky vykon ES CR v roce 2040
Fig. 17 Comparison of solved variants with SEPR - installed capacity of the CR PS in 2040
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SROVNANI VARIANT ROZVOJE COMPARISON OF THE CR PS DEVELOPMENT
ELEKTROENERGETIKY CR VARIANTS

Nasledujici grafy na ebr. 18 az 22 spolu s komentari The following charts in Fig. 18 to 22 accompanied by comments
shrnuji srovnani variant rozvoje elektroenergetiky ve svétle summarize the electricity sector development variants in view of
nejdUlezitéjsich velicin bilancnich, provoznich i investic¢nich. the most important balance, operating and investment quantities.
Vodorovné ¢ervené ¢ary uvadeji stav v roce 2013, svislé ¢éry The horizontal red lines show the state in 2013, vertical lines

s uvedenymi hodnotami ukazuji meze rozvoje. Pro srovnani jsou completed by values describe development limits. For comparison
uvedeny pouze ty varianty, které byly analyzovény v horizantu purposes, only the variants analysed in time horizon of 2050 are
roku 2050. Je podstatné zminit, ze varianta Minimalni rozvoj shown. It shall be highlighted that the Minimum development variant
pocitéd s vyrazné nizsi spotrebou elektriny, nez ostatni varianty. accounts for considerably lower electricity consumption.
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Obr.18  Spotieba elektfiny (Tuzemska netto spotfeba) — rok 2050
Fig. 18 Electricity consumption (Domestic net consumption) — year 2050
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Koncepéni Diverzifikovany
Conceptual mix
Diversified
mix

— Pouzity byly pouze dvé varianty predikci — Nizkd a Referencni
prirdstek spotreby v prvnich tfech variantach rozvoje ES je
vice nez dvojnasobny oproti varianté Minimalnf rozvoj.

— Tuzemska netto spotfeba elektfiny naroste v horizontu roku
2050 predevsim navysenim ekonomické Urovneé i spotieby
elektfiny v domacnostech — dojde k priblizen{ k prdmeru EU.

— Predikce zahrnuje vyrazné Uspory — snizenf elektroenergetické
naroc¢nosti ekonomiky a mérné spotreby v domacnostech.

Stav roku 2013
Status in 2013

Tuzemské Minimalni rozvoj
zdroje Minimum
Domestic development

sources

— Only two prediction variants were considered — Low and
Reference; increase in consumption for the first three variants is
more than double compared to the Minimum development variant.

— The domestic net consumption of electricity increases in time
horizon of 2050 mainly due to the increased economic level and
electricity consumption in households — it will approximate to EU
average.

— The prediction contains considerable savings — decrease in
electricity intensity of the economy and in specific consumption
in households.

v\

Elektroenergetika
The electricity indust

J

Expected Electricity and Gas Balance Report

53



Obr. 19
Fig. 19

Roéni saldo ES CR (TWh)
Annual CR PS balance (TWh)

— Varianty jsou vysoce diferencované co do vyvoje salda ES CR.

Saldo ES CR v roce 2050 (kladna hodnota je dovoz) - rok 2050
The CR PS balance (positive values for imports) — year 2050

+21 TWh
+15,5 TWh
S
Stav roku 2013
Status in 2013
Koncepéni Diverzifikovany Tuzemskeé Minimalni rozvoj
Conceptual mix zdroje Minimum
Diversified mix Domestic development

— Pouze varianta Tuzemské zdroje umozriuje v zavéru

sledovaného obdobi mirné exportni charakter, a tedy efektivnf

zabezpeceni vyrobou a z tohoto pohledu je doporucena.

— Naopak Diverzifikovany mix dosahuje v roce 2050 importu

elektriny na Urovni priblizné 5% tuzemské netto spotreby, a je

tedy z hlediska importniho salda CR méné vhodna.

sources

— The variants are highly diversified in terms of the CR PS balance
development.

— Only the Domestic sources variant allows a moderately export
character in the end of the observed period and therefore
effective securing by generation; that is why it is recommended in
this point of view.

— On the contrary, the Diversified mix reaches electricity imports
amounting to 5% of the domestic net consumption by 2050 and
is therefare less suitable in view of ensuring the needs of the CR.
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Obr. 20 Dovozni zavislost elektroenergetiky a teplarenstvi CR - rok 2050
Fig. 20 Import dependence of electricity and heating industries of the CR — year 2050
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Stav roku 2013
Status in 2013

w

Koncepéni Diverzifikovany Tuzemské Minimalni rozvoj
Conceptual mix zdroje Minimum
Diversified mix Domestic development
sources

- Ve v&ech variantach dojde k vyraznému narlistu zavislosti CR — Dependence of the CR on primary energy imports will grow
na dovozu primarni energie. considerably in all the variants.

— Nejvétsi narlst zaznamenava varianta Diverzifikovany mix, — The greatest increase is shown for the Diversified mix where
ve které dojde k navySenfi zavislosti na ¢tyrnasobek, a to the dependence increases four times, mainly due to the use of
predevsim vyuzitim zemniho plynu. natural gas.

— Varianta Tuzemské zdroje je nejpriznivéjsi, ale i v té dojde — The Domestic sources variant is the most favourable one; despite
k roku 2050 k navyseni zavislosti na dvojnasobek. that the dependency by 2050 doubles.
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Obr. 21  Vykonova pfiméfenost ES CR dle metodiky ENTSO-E - rok 2050
Fig. 21 The CR PS generation adequacy according to the ENTSO-E methodology - year 2050

06
Stav roku 2013

s 04 Status in 2013
o
z 02
3
g
3 0
@
5
= 02
g
& 04
@
S .06
L
35
£ 08
=
E 10 -0,8 GW
8 ,
2
> a2

14 1,3 GW
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— VSechny varianty se vyznacuji poklesem volné vykonove
kapacity a jejim deficitem v zavéru sledovaného horizontu; coz
souvisi s malym prebytkem pohotového vykonu v ES.

— Nejpriznivejsi hodnoty dosahuje parametr pro variantu
Minimalni rozvoj, které disponuje nejvyssim pohotovym
vykonem, ale pri nizké spotfebe elektfiny. Pro referencnf
spotrebu se parametr zhorsi.

— Analyzy vykonoveé primérenosti ukazujf schopnast soustavy
vyrovnat se s vykonovou bilanci pfi existenci pfimereného
importu elektfiny.

sources

— All variants are characterised by the decrease in free capacity
and its deficiency in the end of the observed time horizon; it
relates to small surplus of the available capacity in the PS.

— Less favourable values are achieved in the Minimum development
variant which has the highest available capacity but low
electricity consumption. For the Reference consumption, the
parameter gets worse.

— Analyses of generation adequacy show ability of the system
to cope with the power balance in case of adequate electricity
imports.
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Obr. 22  Emise SO, ES CR - rok 2050
Fig. 22 SO, emissions of the CR PS - year 2050
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— Ve vsech rozvojovych variantach dochazi k velmi vyraznému
poklesu emisi SO,, v dusledku odklonu od uhelné energetiky.

— Snizeni emisi je déle zpUsobeno nutnosti vyrazného zlepsenf

emisnich parametrd zdrojd dle smérnice 2010/75/EU.

— Nejmeéné vyrazné snizeni je patrné u varianty Tuzemské
zdroje, kterd podita s prolomenim UEL a nejvy$sim vyuZitim
HU zdrojd, a u varianty Diverzifikovany mix, kterd pocitéa
s instalaci novych blok{ na dovozové cerné uhli k zavéru
horizontu.

Tuzemské Minimalni rozvoj
zdroje Minimum
Domestic development

sources

—In all the development variants, emissions of SO, are reduced
considerably due to the decline of coal energy industry.

— Reduction of emissions is further caused by the necessity
to significantly improve emission parameters of the sources
according to the Directive 2010/75/EU.

— The smallest reduction is identified in the Domestic variant, which
takes into account cancelling of the limits and highest utilization
of coal sources, and in the Diversified mix variant which plans for
installation of new blocks for imported hard coal at the end of the
time horizon.
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Zasobniky plynu v CR mély v roce 2014
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PLYNARENSTVI
THE GAS INDUSTRY

ZOHLEDNENE VNEJSI VLIVY

V této kapitole jsou navrzeny a podrobné popsany analyzované
varianty rozvoje plynarenstvi. Rozvoz plynarenstvi je analyzovén
variantné z ddvodu velké nejistoty ohledné zakladnich
predpokladl rozvoje energetiky jako celku. VV analyzach roku
2013 byla vedle miry ekanomického a demografického rlstu
hlavnim kritériem diferenciace variant budoucnaosti evropského
systému povaolenek na emise oxidu uhli¢itého a obecné ambice
politiky ochrany klimatu a ovzdusi. Novy navrh variant rozvoje

a navazujici simulace a analyzy jsou zalozeny na vysledcich
analyz z roku 2013. V aktudlnim névrhu je vedle budoucnosti
ekonomiky a demografie hlavnim diferenciacnim kritériem mira
zajisténosti energetiky CR doméacimi zdroji primarnimi energie,
protoZe pravé téma zabezpedeni energetickych potfeb CR se
aktudlng jevi jaka nejzadsadnéjsi. Bilance plynarenské soustavy

a analyzy potrebného importu zemniho plynu, dostatec¢nosti
zasobnikové kapacity a vykonu a zajisténosti nepretrzitého
chodu, byly provedeny pro pétici variant. Kancepcéni

varianta navazuje na ASEK a ukazuje z dnesniho pohledu
nejpravdépodobnéjsi vyvoj sektoru. Dalsi varianty jsou navrzeny
tak, aby v dobé velké nejistoty budouci paodoby energetiky
pokryvaly siroké spektrum moznych cest rozvoje. S predpoklady
navrzenych variant prehledné seznamuije tab. 6. Navrzené
varianty jsou zalozeny na vzajemné komplementarnich
provazanych predpokladech, které mohou byt za urcitych
okolnosti spinény. Pro planovani dlouhodobého rozvoje

druhého nejvyznamnegjsiho sektoru energetiky je dllezité
proverit moznosti provozu i pro z dnesniho pohledu méné
pravdépodobné rozvojové cesty. Jak je ze srovnani variant
patrno, vyssi rozvoj poptévky po zemnim plynu souvisi s vySsim
ekonamickym a demografickym rdstem a nizsim vyuzitim
domacich zdrojd primarni energie, a tim i vyssim vyuzitim
zemniho plynu pFi vyrobé elektfiny v ES CR. Ve sttednédobém

a zejména dlouhodobém harizontu pak budou hrat zasadni roli
nové oblasti spotreby, jako je mikrokogenerace, CNG, nahrada
tridénéha hnédého uhli ¢i ndhrada hnedého uhli v teplarnach

a vytopnach.

REFLECTING THE EXTERNAL INFLUENCES

In this chapter, the analysed variants of gas system development
are proposed and described in detail. Development is analysed

in variants because of the great uncertainty regarding the

basic assumptions for the development of the energy industry

as a whole. Besides the levels of economic and demographic
development, the main criterion for differentiation in the variants
from 2013 was the future of the European system of CO, emission
allowances and, in general, the ambitions of the climate and

air policies. The new proposed development variants and the
subsequent simulation and analyses are based on the results

of analyses from 2013. Besides the future of the economy and
demography, the main differentiation criterion in the current
proposal is the degree of security of the energy industry in the
Czech Republic ensured by domestic primary energy sources. The
balance of the gas system was determined, and the analyses of
the necessary natural gas imports, the sufficiency of gas storage
capacity and output and the supportability of the continuous
running were performed for the following proposed variants. Five
variants were proposed for the gas system. The Conceptual variant
follows the SEPR and shows the most probable development in the
sector from today's perspective. Other variants are proposed so
that at a time of great uncertainty, the future forms of the energy
industry cover a wide range of possible paths of development.

The Tab. 6 gives overview of the proposed variants. The proposed
variants are based on mutually complementary interconnected
assumptions that may be met under certain conditions. For the
planning of long-term development in the second most important
sector — the energy industry — it is important to examine the
possibilities of operation even of less likely development paths.

As shown in the comparison, higher development of natural gas
demand relates to higher economic and demographic growth and
lower utilization of domestic primary energy sources, and thus

to higher utilization of natural gas in electricity production in the
CR PS. New areas of consumption, such as micro-CHP and the
replacement of graded brown coal and brown coal in heating plants
and district heating stations will play a significant part in the
medium-term and particularly the long-term horizon.
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Tab. 6 Predpoklady variant rozvoje plynarenstvi
Tab. 6 Assumptions in variants of gas industry development

CO SE STANE, KDYZ... DUSLEDKY/PREDPOKLADY VARIANTA
WHAT WILL HAPPEN IF? IMPLICATIONS/ASSUMPTIONS VARIANT
... ekonomika i demografie se budou - stfedni rozvoj ekonomiky a demografie
vyvijet stfedné; vyvoj bude probihat « snizovan( zajisténosti CR domacimi zdroji primarni energie
v souladu s ASEK z 8/2014? - vyvoj blizky ndvrhu ASEK L
Koncep¢éni
... medium development in economy and - medium development of economy and demography (|
demography in accordance with SEPR - decrease in the extent to which the energy system of the Czech
from 8/2014 Republic is secured by the domestic primary energy sources
- development closely in line with SEPR
... bude se nejvice rozvijet ekonomika - vysoky ekonomicky a demograficky rozvoj
i demografie a bude nejméné dbano - dojde k vy&&i diverzifikaci zdrojti primarni energie v energetice CR
na zajigténi sob&stacnosti ES CR zdraji a k vyg&imu vyuziti zemniho plynu v ES CR
primarni energie i elektriny? - zemni plyn bude vyuzit v novych oblastech v maximalni mozné mire o
e 12 a Maximalni
* nejvyssi rozvoj zasobnikd plynu .
. ’ rozvoj
... high development in economy and
demography, least attempts to secure + high economic and demographic development .

- . ) . . L . . Maximum
the self-sufficiency of CR PS (by primary - there will be higher diversification of primary energy sources in the develooment
energy and electricity sources) Czech Republic's energy industry and higher utilization of natural gas P

in the CR PS
« natural gas will be utilized in new areas to the maximum possible extent
- the highest development of gas storage
... ekonomika i demografie se budou - stfedni ekonomicky a demograficky rozvoj
vyvijet stfedné; budeme usilovat o co « nejméné vyrazné snizovani zajisténosti CR domacimi zdroji primarni energie
nejvétsi sobéstadnost ES CR v zajistént - stfedni rozvoj vyuzitf zemniho plynu v novych oblastech .
L ) L L o Tuzemské
zdroji primarni energie? « stredni rozvoj zasobnikd plynu .
zdroje
... medium development in economy and « medium economic and demographic development .
. - . . Domestic
demography; we will attempt to maximize - the smallest decrease in the extent to which the energy system of the e
self-sufficiency of the CR PS in securing Czech Republic is secured by domestic primary energy sources
primary energy sources - medium development of utilization of natural gas in new areas
+ medium development of gas storage
... ekonomika i demografie se budou - spotteba dle varianty Koncepénf
vyvijet stredné; vyvoj bude probihat - provoz zasobnikl se nevyplact
v souladu s ASEK z 8/14; nebude se + nedostatecné investice do zasobnikd &i infrastruktury jejich napojenf
dostatecné rozvijet kapacita zasobnikd povedou k mirnému snizeni zasobnikové kapacity
plynu?
- consumption according to the Conceptual variant
... medium development in economy and - gas storage operation is not profitable
demography in accordance with SEPR of - insufficient investment in gas storage facilities and infrastructure
8/14; the capacity of gas storage will not for their connection will lead to a moderate reduction in gas storage
develop sufficiently capacity
... ekonomika i demografie se budou - nizky ekonomicky a demograficky rozvoj
vyvijet nejméné intenzivné; budeme * nejméné vyrazné snizovani zajisténosti CR domacimi zdroji primarni
usilovat o co nejvetsi sobéstacnost ES energie
CR v zaji&téni zdroji primarn( energie; + nizké vyuziti zemniho plynu v novych oblastech
plyn se bude nejméné vyrazne vyuzivat - mirné snizeni kapacity zasobnikd plynu Nizka
v novych oblastech spotieba

... low development in economy and
demography; we will attempt to maximize
the self-sufficiency of the CR PS in
securing primary energy sources;

in new spheres gas will be used only on
minimul level

- low economic and demographic development

« the smallest decrease in the extent to which the energy system of the Low
Czech Republic is secured by the domestic primary energy sources consumption

« low development of utilization of natural gas in new areas

- moderate decrease in gas storage capacity
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Navrh variant pokryva siroké pasmo mozného vyvoje, které
je popsano pomoci téchto nékolika parametr (uvedeny jsou
primérné rasty v horizontu let 2014 aZ 2050):

- mira primérného rastu HPH: od +1,75% do +2,92 % meziro¢ne,

- nartst poc¢tu domacnostt: od -6 % do +10% vUci roku 2013,
- nartst poctu adbérnych
mist plynu domacnosti: od 12 % do +15 % vUci roku 2013,
- pokles PEN spotieby plynu:  od -19% do -49 % v{ci roku 2013,
- pramérné Uspory
v domacnostech: od -0,32% do -0,65 % mezirocné,
- pomer ceny elektriny
od +2,7 do +4,0 (narGst o 0 az

50 %),

a plynu pro maloodber:

- cena povolenky na emise

CO, pfi vyrobe elektriny: od 5 do 50 eur za tunu CO,.

PREHLED RESENYCH VARIANT

Vytvorené varianty rozvoje plynarenstvi se od sebe lisi zejména:

- budouci poptavkou po plynu, kterou ovliviuje mira
ekonamického a demografického rlstu a zejména mira vyuziti
plynu pro vyrobu elektriny, KVET, MKO, nahradu tfidéného
hneédého uhli a rozvoj CNG,

- rozvojem zasobnik( plynu, ktery bude determinovén zejména
cenovou Urovni zemniho plynu, rozvojem poptéavky po ném
a pristupem statu k zasobnikiim a energetické bezpecnosti,

- rozvojem plynarenské infrastruktury — podobne jako
u zasobnikl souvisejicim zejména s rozvojem budouci
poptavky po zemnim plynu.

VARIANTA KONCEPCNI

Varianta Koncepcni reprezentuje aktudlné nejpravdépodobnéjsi
cestu vyvoje plynarenstvi. Varianta pacita s referenénim
rozvojem ekonomiky a demografie a se strednim uplatnénim
Uspor jak ve vyrobni sfére, tak ve sférfe domacnosti. Varianta
rovnéz predpoklada stredni rozvoj v novych oblastech poptévky
po zemnim plynu, tedy stfedni uplatnéni plynu pri ndhrade
dochézejiciho tfidéného hnédého uhli (58 % potiebného
objemu), stfedni rozvoj mikrokogenerace (pro rok 2050 na 14 %
odbérnych mist elektfiny v maloodbéru) a stifedni uplatnéni

v dopravé ve formeé CNG. Je predpoklédano, ze pomér

ceny elektriny a zemniho plynu pro kane¢ného zékaznika
pringjmensim mirng poroste (elektiina bude vci plynu mirng

The proposed variants cover a wide range of possible development,
which can be described briefly using these several parameters (average
growth for the 2014 and 2050 horizons is given):

from +1.75% to +2.92%
annually,

+ Average GVA growth:

« Increase in the number of households:  from -6% to +10% in
comparison to 2013,

* Increase of delivery points

from -12% to +15% in

comparison to 2013,

from -19% to -49% in

comparison to 2013,

from -0.32% to -0.65%

in households:

+ Decrease in gas energy intensity:

« Average savings in households:

annually,

« The price ratio of electricity and gas: from +2.7 to +4.0 (incr. by
0 to 50%)

« The price of CO, emissions allowance: from 5 to 50 EUR/tonne of
Co

o

OVERVIEW OF SOLVED VARIANTS

As suggested in table above, the proposed variants of gas industry

development differ mostly in the following:

- Future demand for gas, which is influenced by the amount of
ecanomic and demographic growth, in particular the extent of utilization
of gas in electricity production, CHR, micro-CHP, the replacement of
graded brown coal and the development of CNG,

-The development of gas storage, which will be determined mainly by

the price level of natural gas, the development in demand for gas and

the setting of a regulation framewaork,

- The development of gas system infrastructure — as with gas storage,
depending mostly on the development of future demand for natural gas.

CONCEPTUAL VARIANT

The Conceptual variant currently represents the most probable path of
gas industry development. This variant anticipates baseline development
in the economy and demography and medium savings in both the
production sector and the household sector. The variant also anticipates
medium development in new areas of natural gas demand, which means
medium utilization of gas in the replacement of dwindling graded brown
coal (58% of the necessary volume), medium development of micro-CHP
(to 14% of electricity delivery points in the small low consumption sector
for 2050) and medium utilization in transport in the form of CNG. It is
anticipated that the ratio of electricity to natural gas prices for the end
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zdrazovat). Rozvoj zdrojové zakladny elektrizacni soustavy
je v této varianté nejvice podobny aktualnimu navrhu SEK
(z 8/2014), vychazi z Koncepéni varianty rozvoje ES CR. Rozvoj
instalované kapacity jednotlivych technolagii vyuzivajicich
zemniho plynu je uveden na ebr. 23. V Koncepcni varianté je
pocitano s relativné vyraznym navysenim zasobnikové kapacity
ve tfech lokalitdch a s adekvatnim rozvojem potrubni ¢éasti
infrastruktury — vystavbou plynovodu Moravia, napojenim
zasobniku v Dolnich Bojanovicich na ¢eskou soustavu.
Konkrétné je pro tuto variantu predpokladana realizace
zésobnikt (rozvoj zésobnik(l ukazuje graf na obr. 23):
1. navyseni vykonu ¢erpani zasobnikd skupiny RWE,
2. zprovoznéni plné kapacity zasobniku v lokalité Uhrice Jih
(navyseni aZ na 100 mil. m3),
3. dokonceni vystavby zasobniku v lokalité Dambofice o celkové
kapacité 450 mil. m?,
4. napojeni zasobniku v Dolnich Bojanovicich (580 mil. m3)
na ¢eskou plyndrenskou soustavu.

customer will increase at least moderately (electricity will become more
expensive in comparison to gas). The development of the source base
of the power system in this variant is the most similar to the current
proposal of SEPR (from 8/2074); it is based on the Conceptual variant
of CR PS development. The development of installed capacity of the
individual technologies utilizing natural gas is shown in Fig. 23. In the
Conceptual variant, a relatively significant increase in storage capacity
in three locations and the adequate development of the pipeline part of
the infrastructure by the construction of the Moravia gas pipeline and
the connection of Dolni Bojanovice gas storage facility to the Czech
system are anticipated. In concrete terms, this variant anticipates the
realization of projects concerning gas storage (the development of
installed gas storage capacity is shown in Fig. 23):
7. Increase in the withdrawal capacity of gas storage of the RWE group,
2. Increase of the capacity of the Uhfice Jih gas storage facility to
100 million m3,
3. Construction of gas storage capacity in Damborice with a total
capacity of 450 million m?,
4, Connection of Dolni Bojanovice gas storage (580 million m®) to the
Czech gas system.

Obr. 23 Instalovany elektricky vykon plynovych zdroji v ES a kapacita zasobnikl — varianta Koncepéni
Fig. 23 Installed capacity of gas sources in the PS and gas storage capacity — the Conceptual variant
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VARIANTA MAXIMALNI ROZVOJ

Varianta Maximalni rozvoj reprezentuje dle aktualnich
predpokladt horni krajni mez mozného rozvoje vyuziti zemniho
plynu v energetice CR. Varianta pocita s vysokym rozvojem
ekonomiky a demografie a s nizsim uplatnénim Uspor jak

ve vyraobni sfére, tak ve sféfe domacnosti. Varianta rovnéz

MAXIMUM DEVELOPMENT VARIANT

The Maximum development variant represents the maximum possible
development of the utilization of natural gas in the Czech Republic's
energy industry according to the current assumptions. This variant
anticipates high development in economy and demography and lower
savings both in the production sector and the household sectar. The
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predpoklada vysoky rozvoj v novych oblastech poptévky
po zemnim plynu, tedy s vysokym uplatnénim plynu pfi nahradé
dochézejiciho tfidéného hnédého uhli (67 % potfebného objemu),
s vysokym rozvojem mikrokogenerace (pro rok 2050 na 36 %
odbérnych mist elektfiny v maloodbéru) a s vysokym uplatnénim
v dopravé ve formeé CNG. Je predpoklédano, ze pomér ceny
elektriny a zemniho plynu pro kone¢ného zakaznika vyrazne
poroste (elektiina bude vdi plynu zdrazovat). Rozvoj zdrojové
zakladny elektriza¢ni soustavy je v téta varianté navrzen tak,
aby zdrojova zakladna byla co do technologif vyraby i zdrojd
primarni energie co nejvice diverzifikovana (vychézi z varianty
rozvoje ES CR Diverzifikovany mix). Ve varianté Maximalni
rozvoj je pacitano s relativné vyraznym navysenim zasobnikové
kapacity v péti lokalitach a s adekvatnim rozvojem potrubni
¢asti infrastruktury — vystavbou plynovodu Moravia, napojenim
zasobniku v Dolnich Bojanovicich na ¢eskou soustavu.
Konkrétné je pro tuto variantu predpoklédana realizace
zasobnikd:
1. navyseni vykonu ¢erpani zésobnikd skupiny RWE,
2. zprovoznéni plné kapacity zasobniku v lokalité Uhrice Jih
(navyseni az na 100 mil. m?),
3. dokonceni vystavby zasobniku v lokalité Damborice o celkové
kapacité 450 mil. m?,
4. realizace zasobniku v lokalité Breclav o celkové kapacité
200 mil. m?,
5. napojeni zasobniku v Dolnich Bojanovicich (580 mil. m3)
na ¢eskou plyndrenskou soustavy,
B. realizace kavernového zasobniku v oblasti Dalni Rozinka
o celkové kapacité 200 mil. m®.

VARIANTA TUZEMSKE ZDROJE

Varianta Tuzemske zdroje reprezentuje vyvoj, ktery je
charakteristicky zejména dlrazem na co nejvyssi zajisteni
potieb primarni energie CR z doméacich zdrojli (vychazi

z varianty rozvoje ES CR Tuzemské zdroje). Ve varianté
Tuzemské zdroje je pocitano se stejnym rozvojem zésobnikové
kapacity jako ve varianté Koncepéni ve trech lokalitach

a s adekvatnim rozvojem potrubni ¢asti infrastruktury —
vystavbou plynovodu Moravia, napojenim zasabniku v Dolnich
Bojanovicich na ¢eskou soustavu.

variant also anticipates high development in new areas of natural gas
demand, which means high utilization of gas to replace dwindling graded
brown coal (67% of the necessary volume), high development of micro-
CHP (to 36% of electricity delivery points in the small low consumption
sector for 2050) and high utilization in transport in the form of CNG. It
is anticipated that the ratio of electricity to natural gas prices for the
end customer will increase quite significantly (electricity will be more
expensive in comparison to gas). Development of the power system
source base is proposed in this variant, so that the source base is as
much diversified as possible in terms of production technology and
the primary energy sources (Diversified mix variant).In the Maximum
development variant, a relatively significant increase in storage capacity
in five locations and the adequate development of the pipeline part of
the infrastructure by the construction of the Moravia gas pipeline and
the connection of Dolni Bojanovice gas storage facility to the Czech
system are anticipated. In concrete terms, this variant anticipates the
realization of projects concerning gas storage:
1. Increase in the withdrawal capacity of gas storage of the RWE group,
2. Increase of the capacity of the Uhfice Jih gas storage facility to
100 million m3,
3. Construction of gas storage capacity in Damborice with a total
capacity of 450 million m?,
4. Construction of a gas starage facility in Breclav with a total capacity
of 200 million Mm@,
5. Connection of Dolni Bojanovice gas storage (580 million m?) to the
Czech gas system,
8. Construction of cavernous gas storage in Dolni RoZinka with a total
capacity of 200 million m®.

DOMESTIC SOURCES VARIANT

The Domestic sources variant represents development characterized
by an emphasis on the maximum fulfilment of the demand for

primary sources in the Czech Republic from domestic sources. In the
Domestic sources variant, a relatively significant increase in storage
capacity (as in the Conceptual variant) in three locations and the
adequate development of the pipeline part of the infrastructure by the
construction of the Moravia gas pipeline and the connection of Dolni
Bojanovice gas storage facility to the Czech system are anticipated.

LACK OF STORAGE VARIANT

The Lack of storage variant 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
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VARIANTA NEDOSTATEK ZASOBNIKU

Varianta Nedostatek zasobniki slouzi k analyze situace,

kdy rozvoj zasobnikové kapacity nebude adekvatni spotrebé

zemniho plynu. Cilem analyzy je stanoveni mezi provozu a jeho

bezpecnosti pro provozné nepriznivy rozvoj plynarenstvi. Rozvoj

spotteby je shodny s variantou Koncepcéni, zahrnuje vSak nizsi

rozvoj zasobnikd plynu i jejich napojeni. Ve varianté Nedostatek

zasobnikl je pocitdno s navysenim kapacity zasobnikl jen

v jedné lokalité a po roce 2020 pak s postupnou relativné

vyraznou redukci vyuzitelné zasobnikové kapacity. Podle této

varianty nebude realizovéna ¢i vyuzivéna ani jiz rozestavena

kapacita v lokalité Dambofice. Konkrétne je predpokladano:

1. navyseni vykonu ¢erpani zasobnikd skupiny RWE,

2. zprovoznéni plné kapacity zasobniku v lokalité Uhrice Jih
(navy$eni aZz na 100 mil. m3),

3. redukce zésobnikové kapacity od roku 2020 aZ o hodnotu
-500 mil. m*® v roce 2025 a dle.

VARIANTA NiZKA SPOTREBA

Varianta Nizka spotieba reprezentuje spodni krajni mez mozného
rozvoje vyuziti zemniho plynu v energetice CR. Varianta po&ita

s nizkym rozvojem ekonomiky a demografie a s vysokym
uplatnénim Uspor jak ve vyrobni sfére, tak ve sféfe domacnosti.
Varianta rovnéz predpoklada nizky rozvoj v novych oblastech
poptavky po zemnim plynu, tedy nizké uplatnéni plynu pri ndhradé
dochézejiciho tfidéného hnédého uhli (50 % potfebného objemu),
nizky rozvoj mikrokogenerace (pro rok 2050 na 7% odbérnych
mist elektfiny v maloodbéru) a nizké uplatnéni v dopravé ve formé
CNG. Je predpokladano, ze pomeér ceny elektfiny a zemniho plynu
pro koneéného zékaznika bude zachovén (elektfina nebude vaci
plynu zdrazovat). Rozvoj zdrojové zékladny elektrizacni soustavy
je planovan tak, aby bylo v co nejvyssi mite vyuzito domacich
zdrojd primarni energie (vychazi z varianty Tuzemské zdroje).

Ve varianté Nizka spotieba je pocitano se stejnym navysenim
kapacity zasobnikd jako ve varianté Nedostatek zasobnikd, tedy
jen v jedné lokalité a po roce 2020 pak s postupnou relativné
vyraznou redukci vyuzitelné zasobnikové kapacity. Podle této
varianty nebude realizovana ¢i vyuzivana ani jiz rozestavéna
kapacita v lokalité Damborice.

SROVNANI NAVRZENYCH PARAMETRU VARIANT
Souhrnné jsou jednotlivé varianty v rozliseni dle tri
nejvyrazneéjsich atributl charakterizovény v tab. 7.

determine operational limits and security in the adverse development
of the gas industry. The development in consumption corresponds with
the Conceptual variant; however, the development of storage capacity
facilities and their connection is poorer. In the Lack of storage variant,
increase in the storage capacity is anticipated in only one location, and
after 2020 there should be a gradual, relatively significant reduction in
usable storage capacity. According to this variant, the capacity of the
gas storage facility in Damborice, which is already under construction,
will not be utilized either. In concrete terms, the following is anticipated:
1. increase in the withdrawal capacity of gas storage of the RWE group,
2. increase of the capacity of the Uhfice Jih gas storage facility to

100 million m3,
3. reduction in storage capacity from 2020 by a value of -500 million m?

in 2025.

LOW CONSUMPTION VARIANT

The Low consumption variant represents the lower limit of possible
development in the utilization of natural gas in the Czech energy
industry. This variant anticipates low development in economy and
demography and high savings both in the production sector and the
household sector. The variant also anticipates low development in
new areas of natural gas demand, which means low utilization of

gas in the replacement of dwindling graded brown coal (50% of the
necessary volume), high development of micro-CHP (to 7% of electricity
delivery points in the small low consumption sector for 2050) and low
utilization in transport in the form of CNG. It is anticipated that the
ratio of electricity to natural gas prices for the end customer will be
maintained at the current level (the price of electricity will not increase
relative to gas). The development is characterized by an emphasis

on the maximum fulfilment of the demand for primary sources in the
Czech Republic from domestic sources (Domestic sources variant). In
the Low consumption variant, the same increase in storage capacity is
anticipated in only one location, as in the Lack of storage variant, and
after 2020 there should be a gradual, relatively significant reduction

in usable storage capacity. The capacity of the gas storage facility

in Dambotice, which is already under construction, will not be utilized
either.

COMPARISON OF PARAMETERS IN THE PROPOSED
VARIANTS

In the summary, the individual variants are distinguished according to
the three most striking attributes in the following table (see Tab. 7).
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Tab. 7 Varianty rozvoje plynarenstvi — srovnani dle atribut
Tab. 7 Variants for the development of the gas industry — comparison of attributes

VARIANTA SPOTREBA ROZVOJ ZASOBNIKU PLYNARENSKE SITE
ATRIBUT

VARIANT CONSUMPTION DEVELOPMENT OF GAS STORAGE GAS NETWORKS
ATTRIBUTE

- stfednf rlst ostatnf spotfeby vyrobni sféry « rozvoj kapacity zasobnikl v péti lokalitach - referencni rozvoj prepravnf
a domacnosti - mezi roky 2013 a 2050 priblizné 11 TWh novych a distribu¢nich soustav

+ stfednf Uspory kapacit * jen zndmé projekty s vyssi

« stfednf: rozvoj MKO, néhrada tridéného HU pravdépodobnostf realizace
a rozvoj CNG - development of gas storage capacity in five (plynovod Moravia, pripojent

+ vyrazné nahrada energetického HU locations zésobniku Dolnf Bojanovice)

+ nenf pocitano s vyraznym vyuzitim pro velké 11 TWh of new capacity between 2013
systémové bloky CCGT and 2050 - baseline development in

+ uvazovany rozvoj ES: varianta Kencepéni transmission and distribution

systems

+ medium growth of other consumption in the + only known projects with
production sector and households a higher likelihood of realization

+ medium savings (gas pipeline Moravia,

+ medium development of micro-CHP, connection to Dolnf Bojanovice
replacement of dwindling brown coal and gas storage facility)
development of GNG

+ substantial replacement of brown coal for
electricity production

+ substantial utilization in large CCGT plants is
not anticipated

+ Conceptual development of the power system

+ vysoky rust ostatnf spotieby vyrobnf sféry - rozvoj kapacity zasobnikl v Sesti lokalitach + nad rémec Koncepéni varianty
a domacnostf - mezi roky 2013 a 2050 priblizné 16 TWh novych véechny dalsi projekty,

* nizké Uspory kapacit u kterych je alespori mala

+ vysaky: rozvoj MKO, ndhrada tfidéného HU pravdépodobnost, Ze budou
a rozvoj CNG - development of gas storage capacity in six realizovany

« vyrazné nahrada energetického HU locations + budou realizovéna 2 propojent

* pocitdno s vyraznym vyuzitim pro velké - 16 TWh of new capacity between 2013 and na rakouskou sit, dalsf
systémoveé bloky CCGT 2050 propojeni na polskou sit

T + uvazovany rozvoj ES: varianta Diverzifikovany
Maximalni 5
] mix . beyond the Concept.ual .
variant, all other projects with
. + large increase of other consumption in the at least a small chance of
Maximum

development

production sector and households

+ low savings
+ high development of micro-CHP, replacement

of dwindling brown coal and development of
GNG

- significant replacement of brown coal for

electricity production

- significant utilization in large CCGT plants is

anticipated

- Diversified mix variant of the power system

being realized

» two connections to the
Austrian network will be built,
with other connections to the
Polish network
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VARIANTA SPOTREBA ROZVOJ ZASOBNIKU PLYNARENSKE SITE
ATRIBUT
VARIANT CONSUMPTION DEVELOPMENT OF GAS STORAGE GAS NETWORKS
ATTRIBUTE
- stfednf rlist ostatnf spotfeby vyrobni sféry - rozvoj zasobnikd stejny jako ve varianté « stejny rozvoj sftf jako
a doméacnosti Koncepéni ve varianté Koncepéni
« stfednf Uspory
* nizky: rozvoj MKO, ndhrada tridéného HU - same as in the Conceptual variant + network development similar
+ stfednf rozvoj CNG to the Conceptual variant
+ méné vyrazna néhrada energetického HU
+ neni pocitano s vyraznym vyuzitim pro velké
systémové bloky CCGT
+ uvazovany rozvoj ES: varianta Tuzemské zdroje
» medium growth of other consumption in the
production sector and households
» medium savings
+ low: development of micro-CHP, replacement of
graded brown coal
- medium development of CNG
+ less significant replacement of brown coal for
electricity production
+ substantial utilization in large CCGT plants is not
anticipated
- developmnet of the power systém according to
the Domestic sources variant
- stejna spotreba jako ve varianté Koncepéni - rozvoj kapacity zasobnikl jen v jedné lokalité « rozvoj stejny jako v Koncepcni
- redukce zdsobnikové kapacity od roku 2020 varianté, ale nedojde
- as in the Conceptual variant - mezi roky 2013 a 2050 pokles kapacity k pripojeni zésobniku Dolnf
Nedostatek ) ) Y
: o 0 4,7 TWh Bojanovice na ceskou
zasobnik ,
plynarenskou soustavu
- development of gas storage capacity only in
Lack of ) -
one location - storage development similar
storage

« reduction in gas storage capacity from 2020
- decrease in capacity by 4.7 TWh between 2013
and 2050

to the Conceptual variant, no
connection of Dolni Bojanovice
storage to Czech gas system

- nizky rdst ostatni spotieby vyrobni sféry
a domacnostf

+ vysoké Uspory

+ nizky: rozvoj MKO, ndhrada tfidéného HU a rozvoj
CNG

- méneé vyrazna néhrada energetického HU

+ neni pocitano s vyraznym vyuzitim pro velké
systémové bloky CCGT

+ uvazovany rozvoj ES: varianta Tuzemské zdroje

« low growth of other consumption in the
production sector and households

» high savings

« low: development of micro-CHP, replacement of
dwindling brown coal and development of GNG

« Less significant replacement of brown coal for
electricity production

- substantial utilization in large CCGT plants is not
anticipated

- development of power system according to the
Domesic sources variant

- stejny rozvoj zadsobnikl jako ve varianté
Nedostatek zasobnik{

- the same as in the Lack of storage variant

+ oproti Koncepénf varianté
nebude realizovan plynovod
Moravia ani napojeni zasobniku
v Dolnich Bojanavicich
na ¢eskou plynarenskou
soustavu

- unlike in the Conceptual
variant, the Moravia gas
pipeline will not be built;
neither will the connection of
the gas storage facility in Dolnf
Bojanovice to the Czech gas
system
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SOUCASNY STAV A ROZVOJ
PLYNARENSTVI VE SVETE

SVETOVE ZASOBY ZEMNIHO PLYNU

K roku 2014 jsou svétové zasoby plynu odhadovany

na 810 bil. m®. Z tohoto objemu pripada 468 bil. m® na konvencne
tézeny plyn, z ¢ehoz provérené zasoby predstavuiji 186 bil. m®.
Nekonvencnim plyndm je pripisovéno 342 bil. m®, z toho
bridlicovy plyn ¢ini 212 bil. m®. Pfi soucasné svetave spotrebé
presahuje Zivatnost zasob vsech typd plynu 200 let. Provéreng
zasoby konvencniho plynu dnes postacuji na 55 let, pricemz
podobny Udaj byl vykazovan v roce 1995. Zdsoby jsou pomérné
rovnomeérne distribuavany po kontinentech, pficemz 40 %

z nich lezi dopravne blizko Evropé. Zatimco u provéreného
konvencniho plynu disponuji nadpoloviéni vétsinou zasob ctyfi
zemé: Irén, Rusko, Katar a Turkmenistan, pri zapocteni zasob
nekonvencnich plynd je zemeépisna diverzifikace vyrazné

vyssi. V Evropé nepresahuje zivotnost rozhodujicich lozisek
konvencniho plynu 20 let, nicméné se zde nachéazi perspektivni
zasoby bridlicového plynu. Negativni postoj obyvatelstva k jejich
dobyvani spolu s odlisnymi geologickymi podminkami oproti USA
jsou hlavnimi dévody, pro¢ dosud nebyla v Evropé realizovéana
tézba ve vyznamném objemu. Obr. 24 srovnavé skladbu
soucasnych zasob plynu se stavem roku 2008 dle Udaji BP.

Obr. 24
Fig. 24

2014
@ 17% Rusko * Russia
® 8% fran-Iran
@ 13% Katar« Qatar
9%  Turkmenistan « Turkmenistan
® 5% USA
@ 4%  Saldska Ardbie « Saudi Arabia

3%  Spojené arabské emiraty
United Arab Emirates

THE CURRENT STATE AND DEVELOPMENT
OF GAS INDUSTRY IN THE WORLD

GLOBAL NATURAL GAS RESERVES

As of 2014, world gas reserves are estimated to be 810 trillion m®.
About 468 trilion m?® is conventionally extracted gas, out of which
the confirmed gas reserves are 186 trillion m® Unconventional
gases account for 342 trillion m? out of which shale gas

amounts to 212 trillion m®. At the current world consumption,

the life expectancy of all gas resources exceeds 200 years.

The confirmed conventional gas reserves suffice for 55 years;

a similar value was presented in 1995. Reserves are relatively
uniformly distributed over all continents and 40% of them lie close
to Europe from the transport point of view. Whereas in case of
confirmed reserves of natural gas, more than half of the reserves
are available on the territories of only four countries: Iran, Russia,
Qatar and Turkmenistan, when taking unconventional gases into
consideration, geographical diversification is markedly greater. The
life expectancy of major deposits of conventional gas in Europe
does not exceed 20 years; however, prospective deposits of shale
gas are available. A negative attitude of the population towards the
shale gas extraction together with different geological conditions
in comparison with the USA are key reasons, why the shale gas
extraction has not been implemented in Europe in significant
volumes vet. Fig. 24 compares the current composition of gas
reserves with the situation in 2008 according to BP data.

Svétové zasoby konvenéné tézitelného plynu — porovnani skladby let 2008 a 2014 (BP 2014)
Global reserves of conventionally-extractable gas — comparison of 2008 and 2014 (BP 2014)

3%  Venezuela

@ 3% Nigérie « Nigeria

® 2%  Alzirsko - Algeria
2%  Austrélie « Australia
2% Irdk+Iraq

@ 2% Indonésie * Indonesia

® 16% ostatni« others
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Stiednédoby horizont (2015 az 2020)

Ve stfednédobém horizontu se bude na svétové Urovni
vyuzivat dominantné kanvencénich zdroj& zemniho plynu

a bude se provérovat moznost tézby z bridlic. Jakkoliv se
zasoby bridlicového plynu v dnesnich pomeérech jevi jako
velmi perspektivni, predstavuji velkou nejistotu. V nejblizsich
letech planuji zemé vsech svétovych kontinentl provést radu
prazkumnych vrtd, kterymi proveri dnesni odhady. V Evropé
bude v prizkumech pokracovat Polsko a planovany jsou také
ve Velké Britanii.

Dlouhodoby horizont (2021 az 2050)

Vedle kanvencénich zasob a bridlicového plynu jsou za zdroj pro
vzdalengjsi horizonty povazovény podmorské hydraty metanu.
Dnesni technologie neumoznuiji jejich ekonomické komereénf
vyuziti. Jejich zasoby vSak ndsobné prevysuji dnes znamy
konvencni i nekonveneni plyn.

SPOTREBA A TEZBA ZEMNIHO PLYNU

Svétova spotieba zemniho plynu v roce 2013 doséahla

3,37 bil. m?, coz ve srovnani s rokem 2012 znamena stagnaci.
Trend ve spotfebé za poslednich 10 let je vSak rdstovy a ¢ini
prameérné 3 % rocné. Nejvice spotfebovaného plynu pripada

na Severni Ameriku (28 %), Asii (19%) a Evropu (17 %). TéZbu
plynu zaji$tuje predevsim Severni Amerika (v roce 2013

¢inila 27 % svétové téZby), Ruska federace spolu se zemémi
byvalého SSSR (23 %) a Stiedni vychad (17 %). TéZba plynu

v Evropé se na svétové tézbé plynu podilela 8 %. Z uvedeného
je patrna nerovnomeérnost mezi spotrebou a tézbou napfic
kontinenty. Severni Amerika a Rusko jsou sobéstacné, naopak
negativni bilanci ma Evropa a Asie. Tato situace podnécuje
mezinarodni obchod s plynem; za rok 2013 bylo mezistatné
transportovano 1,03 bil. m3 plynu (31% z celkové spotieby),

z toho 69 % pripadalo na potrubni prepravu, zbyla ¢ast na LNG.
Nejvetsi export plynu vykazuje Rusko (226 mld. m® v roce 2013),
nasledované Katarem (126 mid. m?) a Norskem (106 mld. m?3).
Na strané importu vystupuiji jako nejvetsi importéri Japonsko
(M9 mid. m3), Némecko (96 mlid. m?) a Italie (57 mid. m?).

V Evropské unii bylo v roce 2013 spotifebovano 439 mid. m®
plynu, zatimco tézba predstavovala 148 mld. me. Pfi své 66%
zavislosti na dovozu se EU spoléha dominantné na Rusko,

Medium-term outlook (2015-2020)

In the medium-term horizon and on the world scale, conventional
resources of natural gas will dominate. Also, the potential of the
shale gas extraction will be a subject of intense studies. Although
the shale gas reserves seem under the present conditions to be
very prospective, they represent a substantial uncertainty. In the
coming years, countries in all continents plan to carry out a series
of exploratory wells, through which the nowadays estimates should
be confirmed. In Europe, explorations will go on in Poland and new
explorations are planned in Great Britain.

Long-term outlook (2021-2050)

Aside from conventional resources and shale gas, the resource
for more distant horizons are undersea methane hydrates. The
present technologies do not allow their commercial use nowadays;
however, their reserves exceed in many ways the reserves of both
conventional and unconventional gas.

NATURAL GAS EXTRACTION AND CONSUMPTION

The world consumption of natural gas in 2013 reached the volume
of 3.37 trillion m® which means stagnation in comparison with the
year 2012. However, the consumption trend for the last 10 years
was increasing to 3% annually on average. The majority of gas was
consumed in North America (28%), Asia (19%) and Europe (17%).
The gas extraction was provided primarily by North America (in
2013 27% of total world extraction), Russian Federation together
with the countries of the former USSR (23%) and Middle East
(17%). The gas extraction in Europe made 8% of the world gas
extraction. The data given above show the disproportion between
gas extraction and gas consumption across the continents. North
America and Russia are self-sufficient, whereas Asia and Europe
exhibit the negative balance. This situation encourages international
trade with gas; in 2013 international gas transport amounted to
1.03 trillion m? (31% of the total consumption). Out of this 69% fell
to pipeline transport, the remaining part was transported as LNG.
The largest gas export is exhibited by Russia (226 billion m? in
2013), followed by Qatar (126 billion m?) and Norway (106 billion m?).
The largest gas importers are Japan (119 billion m3), Germany

(96 billion m3) and Italy (57 billion m?3). Gas consumption in European
Union in 2013 amounted to 439 billion m®, while the extraction
amounted just to 148 billion m®. In its 66% dependence on imports,
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odkud v uplynulém roce pochazelo 136 mid. m?, tedy bezmala
polovina importovaného plynu. Dal$imi prednimi dodavateli plynu
do Evropy jsou Alzirsko a Katar (35 a 23 mld. m® za rok 2013).

Stirednédoby horizont

Pro tvorbu pridané hadnoty je ocekavéan rdst a z tohoto
ddvodu je ocekavano i proporcionalni navysovani spotreby
zemniho plynu. Lze predpokladat, ze svétova spotfeba zemniho
plynu do roku 2020 poroste s odhadovanym globalnim
meziro¢nim prirtistkem 2%, coz je méne nez v posledni dekadé.
a zemich Afriky (5 %). V USA, resp. Rusku poroste spotieba

jen mirng, priblizné o 1%, resp. 0,6 %. Evropa je jedinym
kontinentem, kde se pocita s pokracavanim spotrebniho Gtlumu,
a to na Urovni -0,6 %. Tento Utlum bude souviset zejména

s aplikaci Uspornych opatreni. Rostouci svétovou spotrebu
pokryje adekvatni navyseni tézby, resp. navyseni exportu
zejména z USA, Ruska, zemi Stredniho vychodu a Austrélie.
Vedle potrubni prepravy poroste Uloha LNG. Za predpokladu
udrzeni stabilniho objemu dodavek z Ruska nedojde v Evropé

k vyraznym zmeénam dovoznich pomerd.

Dlouhodoby horizont

Ve vyvoji po race 2020 bude i nadale akcelerovana spotreba
plynu rozvijejicich se zemf jako Ciny, Indie, Brazilie, trend riistu
se vsak zmirni. U vyspélych svétovych zemi je predikovano
postupné nasycovani spotreby, meziro¢ni prirtistky se pohybuiji
na Urovni 0,5 az 1%. Také u Evropy je ocekavan navrat

k rdstovému trendu, a to ve vysi 0,8%. V rémci jednatlivych
spotrebnich sektord je nejvy$si nardst na svétové Urovni
ocekavan v doprave, kde se uplatni CNG a pro dalkovou
prepravu i LNG. V absolutnim méritku nejvice vzroste spotreba
plynu na vyrobu elekttiny. Spotrebni rist uspokoji vedle dodavek
konvencniho plynu z tradic¢nich zemi zvysena tézba bridlicového
plynu. Dojde tim k dalsi zdrojové diverzifikaci, kdy mezi hrace

na svetovem trhu vstoupi zemé Jizni Ameriky nebo Afriky

a v souvislosti s tim dale posili obchod s LNG. S doZivanim
zasob plynu v evropskych nalezistich se prohloubi evropska
dovazni zavislost a zméni se podily dodavek z exportnich zemi.
Jako perspektivni se jevi moZnost zajisténi plynu z nalezist

v Kaspickém mari. Plynovod TAP, ktery ma do Itélie v roce 2020

the EU relies mainly on Russia, which in the 2013 supplied

136 billion m?, i.e., almost one half of imported gas. Further major
gas suppliers to Europe are Algeria and Qatar (35 and 23 billion m?
in 2013).

Medium-term outlook

Gross value added generation anticipates a growth and for that
reason proportional increase of the natural gas consumption is
expected. Up ta 2020, the world natural gas consumption will grow
with the estimated global annual rate 2%, which is less than in the
last decade. The most dynamic development of gas use is expected
in China (17%) and in African countries (5%). In the USA and Russia,
the consumption will grow only slowly, approximately by 1%, or 0.6%
respectively. Europe is the only cantinent, where the decrease of gas
consumption is expected to go on, at about the level of -0.6%. This
draop in consumption will be related, in particular, to the application
of energy saving measures. The growing world consumption will

be covered by the adequate increase in gas extraction, or increase
of gas export, in particularly from the USA, Russia, Middle East and
Australia. Along pipeline transport, the role of LNG will increase.
Provided the stable volume of supplies from Russia is secured, there
will be no marked changes of import conditions in Europe.

Long-term outlook

In the outlook for the period after 2020, gas consumption of
developing countries like China, India or Brazil will accelerate; the
rate of growth will, however, decline. For industrially developed
countries, a gradual saturation of gas cansumption is predicted
with annual increments being in the 0.5-1% range. Also in case of
Europe, a return back to the growth trend is expected, with the
annual rate of 0.8%. As regards individual consumption sectors,
the biggest rate of growth is expected in transport, where CNG
and for the long-distance transport also LNG will be applied. In
absolute terms, the maximum growth will occur in gas consumption
for electricity production. The growth of consumption will be
satisfied by supplies of conventional gas from traditional countries
as well as by the increased shale gas extraction. Thus, a further
diversification of resources will come about. The players at the
world market will be joined by countries of South America or Africa.
This will be accompanied by the strengthening of the trade with
LNG. The gradual exhaustion of gas reserves in European deposits
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privést prvni dodavky plynu z Azerbajdzanu, bude mit kapacitu
az 20 mld. m® ro¢né. Potencidl zdrojd ve zminéné oblasti, kde
disponuje velkymi zasobami zejména Turkmenistan, je z pohledu
dodavek do Evropy nejméné dvojnasobny. V souvislosti s tim

by EU méla pokracovat v jednanich s partnery ztc¢astnénymi

na dodavkach plynu z Kaspického regionu. Vysledné poméry

v zajistovani plynu pro Evropu budou kromé snahy o pfiznivou
cenu plynu zaviset také na ochoté EU spolupracovat s politicky
rizikovymi partnery. Z tohoto pohledu mize variovat Uloha Ruska
a reciproc¢né k nif podil dodavek LNG.

USKLADNOVANI ZEMNIHO PLYNU V EVROPE
Souhrnnéa kapacita zasobnikd v Evropské unii dosahla

99 mld. m® v roce 2014, ¢imzZ mezirocné vzrostla o 3 mld. m?®.
Ve vztahu k ro¢ni spotrebé je uskladiovaci kapacita Unie
priblizné ¢tvrtinova. Nejvice zésobnikd provozuji zemé

s relativneé vysokym importem plynu, jako jsou Némecko,
Francie a Itélie. Velka Britanie je podobné velkym spotrebitelem,
avsak diky sou¢asnym doméacim zdrojim mize disponovat
nizsi uskladrovaci kapacitou. Z neunijnich evropskych zemi je
vyznamna Ukrajina, jejiz zasobniky dosahuiji tretiny kapacity EU.
Vyuzivani zasobnikl v Evropé v poslednich letech klesalo, coz
bylo dano snizujicim se rozdilem sezénnich extrému spotreby

i jeji stagnaci. Na obr. 25 je vykreslen paodil kapacity zasobnik(
a spotreby, ktery vyjadruje flexibilitu zemé pri nerovnomérném
z4sobovan( plynem. Pozice Ceské republiky vychazi nejen 1épe
nez unijni i evropsky prameér, ale také vyhodnéji ve srovnani

s Némeckem, Italii nebo Francii.

will deepen the European import dependence and the shares of
supplies from exporting countries will change. Promising is the
possibility of supplies from gas deposits in the Caspian Sea region.
The TAP gas pipeline, which in 2020 shall bring to Italy the first gas
supplies from Azerbaijan, will have the annual transport capacity
up to 20 billion m® The potential of resources of the Caspian Sea
region, where in particular Turkmenistan has large gas reserves,

is from the point of view of supplies to Europe at least twofold.

In relation with this, the EU should continue in negotiations with
partners participating in gas supplies from the Caspian region.

The resulting situation in securing gas for Europe will be affected
by efforts to achieve a favarable price and it will also depend

on the willingness of the EU to cooperate with politically risky
partners. From this point of view, the role of Russia may vary and,
reciprocally, so the share of LNG deliveries.

GAS STORAGE IN EUROPE

The total capacity of gas storage facilities in European Union
reached the volume 99 billion m® in 2014, which represents an annual
growth by 3 hillion m® The EU gas storage capacity is thus about
one quarter of its annual gas consumption. The most gas storage
facilities are operated by countries with relatively high gas imports,
as e.g. Germany, France and Italy. Great Britain is gas consumer

of a similar magnitude, however, thanks to its current domestic
resources it can afford to have a lower gas storage capacity. If
European countries outside the EU are considered, then Ukraine is
significant with its gas storage facilities with capacities of about

one third of those of the whole European Union. The utilization of
gas storage facilities in Europe has diminished in the course of the
last few years. This decrease was caused by decreasing differences
between seasonal extremes of consumption and also by its
stagnation. Fig. 25 depicts the storage capacity to consumption ratio
which expresses a country's flexibility in the event of fluctuating gas
supply. The position of the Czech Republic turns out not only to be
better than the EU and European average, but also advantageous in
comparison with Germany, Italy and France.
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Obr. 25 Pomér kapacity zasobnik(i a spotfeby zemniho plynu v Evropé v roce 2013 (BP, GIE 2014)
Fig. 25  The ratio of storage capacity to natural gas consumption for Europe in 2013 (BP, GIE 2014)
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Stirednédoby horizont

Navzdory klesajicimu vyuziti zasobnikl v poslednich letech
jsou ve svetle soucasné situace na Ukrajingé pripravovany
nové projekty na rozsireni kapacit. Za Evropskou unii ¢ini
planovany nartst 38 mld. m®, a tedy 38 % dnesni kapacity.
Z4sobniky se budou rozvijet zejména v zemich, které by byly
nejvice postizeny potencialnim omezenim dodévek z Ruska,
tedy kromé Némecka nebo Rakouska také na Balkanu a dale
v Litve, Lotyssku a Estonsku. Postupné navysovani investic
do zasobnikd plynu Ize ocekévat pri vyostiovani konfliktu
Rusko-Ukrajina. Pringjmensim z nynéjsiho pohledu je riziko
vyostreni mozno oznacit za realné.
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Medium-term outlook

In spite of the decreasing utilization of gas storage facilities during
the last few years, the current situation in Ukraine leads to the
preparation of new projects for gas storage capacities enlargement.
The planned increase for the whole European Union amounts to

38 hillion m?, i.e., 38% of the current capacity. Gas storage facilities
will be developed primarily in thase countries, which would be most
affected by the potential restriction of supplies from Russia, this

is, aside from Germany or Austria, in the Balkans and in Lithuania,
Latvia and Estonia. A gradual growth of investments into gas
starage facilities can also be expected if the Russia — Ukraine
conflict escalates. At least at the end of November 2074, the threat
of escalating can be regarded as serious.
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Dlouhodoby horizont

Driverem budovéani nove uskladriovaci kapacity v Evropé

bude dozivani domécich zasob konvencniho plynu. Vystavba
novych zésobnikd se bude tykat zemi, jejichz dovozni zavislost
ve spotrebé plynu se kvlli tomu vyrazne prohloubi, tedy
predevsim Velké Britanie, Nizozemska a Norska. Dlouhodobé
vyssi investicni aktivitu do zasabnikd plynu Ize ocekavat pri
dlouhodobych disledcich vyostreni konfliktu Rusko—Ukrajina.

OCEKAVANY VYVOJ SPOTREBY
A PRUBEHU SPOTREBY PLYNU V CR

Spotteba zemniho plynu v poslednich nekalika letech klesala,

a to i po teplotnim prepoctu. Klesajici trend, ktery souvisi
zejmeéna s aplikaci Uspornych opatteni, je patrny od roku 2001
(v letech 2001 az 2008 prémérny meziroéni pokles spotieby
01,0 %). V roce 2009 pak doslo k vyraznému poklesu spotfeby
(77 % meziro¢né), a to zejména v dusledku ekonomické krize

a poklesu préimyslové vyraby. | v dalsich letech je vsak patrny
trend snizovani poptavky, coz souvisi se snizenim ekonomického
rGstu, ale i s aplikaci Uspornych opatteni (v letech 2010 az

2013 klesala spotteba zemniho plynu o 04 % mezirotné).
Poptavka po plynu mé vyraznou vazbu na vykonnost ekanomiky
a klimatické podminky, jak ukazuje vyvoj plynoenergetické
narocnosti a velmi vyrazné teplotni prepocty v poslednich
nékolika letech. Vyvoj poptavky po zemnim plynu bude vedle
tradi¢nich vlivl, jakymi je ekonomicky a demograficky vyvoj,
vyrazné zaviset zejména na budouci podobé energetické
politiky na evropské i ¢eské Urovni. Konkrétné pak na mire
dlrazu na snizovani emisf skodlivin a oxidu uhli¢itého. Predikce
poptavky po zemnim plynu zohledrnuji vsechny vyznamné vlivy:
ekonamicky rdst, demograficky vyvoj, aplikace Uspor, rozvoj
dalgiho vyuziti plynu pfi vyrobé elektiiny a tepla (monovyroba
elektfiny, KVET i MKO, vyuZiti plynu v dopravé ve formé CNG).
Predikce byla provedena pro ¢tyfi varianty rozvoje plynarenstvi
(Koncepéni, Maximalni rozvoj, Tuzemské zdroje a Nizka spotteba),
z nichz varianta Koncepéni je nejvice navézana na predpoklady
formulované v aktualnim navrhu Statni energetické koncepce.
Priibéhy ro¢nich hodnot predikovanych spotteb vykazuiji tfi
vyrazngji diferencovana obdobi z hlediska navyseni celkové
spotreby plynu:

Long-term outlook

The driver for the building of new gas storage capacities in Europe
will be the gradual exhaustion of domestic reserves of conventional
gas. The building of new gas storage facilities will concern those
countries, where their gas import dependence will substantially
deepen as the consequence of the gradual exhaustion of domestic
reserves, i.e. primarily in Great Britain, the Netherlands and Norway.
The long-term stronger investment activity into gas storage
facilities can be expected as the long-term consequence of the
Russia — Ukraine conflict escalation.

THE ANTICIPATED DEVELOPMENT OF GAS
CONSUMPTION AND GAS CONSUMPTION
DIAGRAMS IN THE CR

The natural gas consumption, after the temperature normalization,
has been in the last few years decreasing. The decreasing trend
which is related in particular to the application of energy saving
measures, has been visible since 2001 (in 2001-2008, the average
annual decrease of gas consumption was 1.0%). In 2009, a marked
consumption drop occurred (by -7.7% annually); this was especially
due to the onset of economic crisis and to the decrease of industrial
production. In the following years, the trend toward the demand
reduction is still perceptible; this is related to the decrease of the
economic growth and also to the application of energy saving
measures (in 2010-2013 the natural gas consumption has been
decreasing by 0.4% annually). Gas demand is very profoundly

linked to the efficiency of economy and climatic conditions (as
shown by the development of the gas energy intensity and by

very pronounced temperature normalizations in the last few years).
The development of the natural gas demand will be markedly
affected, apart by traditional factors, like economic and demographic
development, by the future shape of the energy policy at both
Czech and European level, in particular, on the degree of emphasis
put on lowering emissions of pollutants and carbon dioxide.
Predictions of natural gas demand take into account all important
factars: econamic growth, demagraphic evolution, development of
the gas utilization for the production of electricity and heat (mono-
production of electricity, CHP and MCHP, the use of gas in transport
as CNG). The prediction was carried out for four variants of the gas
industry development (Conceptual, Maximum development, Domestic
sources and Low consumption), out of which the Conceptual variant
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- Obdobf let 2014 a7 2018 je charakteristické stagnaci a jen
velmi pozvolnym narlistem spotreby; v tomto obdobi nedojde
pravdépodobné k instalaci Zz&dné nové vyznamné jednotky
na vyrobu elektriny z plynu.

-V roce 2019 predpoklada nyngjsi predikce zprovozneni jedné
vyznamngjsi vyrabni jednotky elektfiny; v obdaobi let 2020
az 2030 bude spotreba navysovana v zavislosti na instalaci
jednotek na vyrobu elektriny i KVET, nardst vSak bude
spise proparcionalni, nebude se jednat o vyrazné skokové
navysSovani.

+ 0d roku 2030 bude probihat vyrazna néhrada tridéného
hnédého uhli; zacne také dochézet k ndhradé energetického
uhli u nékterych vyroben elektriny a pozdéji k instalaci
vyrazného vykonu v novych paroplynovych blocich.

Stirednédoby horizont

- Stfedneédobé bude poptavka po zemnim plynu nejvice ur¢ena
vyvojem ekanomiky, demografie a mirou aplikace Uspornych
opatreni.

+ Do roku 2020 se z novych oblasti vyuziti zemniho plynu
staci vyznamnégji projevit jen predpoklddany nardst spotreby
vyvolany ndhradou hnédého uhli pri vyrobé elektriny a tepla
v KVET.

- Dle Koncepcni varianty bude spotfeba plynu v roce 2020
¢init 91,7 TWh, coz predstavuje mezi roky 2013 a 2020 nérlst
07%.

Dlouhodoby horizont

+ Dlouhodobé bude poptévka po zemnim plynu nejvice uréena
mirou vyuziti zemniho plynu v novych oblastech spotreby
(KVET, mikrokogenerace, CNG a néhrada hnédého uhli — HU).

- Dle Koncepcni varianty bude spotfeba plynu v roce 2050
¢init 121 TWh, coz predstavuje mezi roky 2013 a 2050 nérlst
0 41%.

« Podle nejnizéi varianty rozvoje (Nizké spotieba) by spotieba
plynu v roce 2050 méla ¢init 95 TWh (mezi roky 2013 a 2050
nartst o0 12 %), podle nejvys$si varianty (Maximalni rozvoj) by
spotteba plynu v roce 2050 doséhla 137 TWh (mezi roky 2013
a 2050 narlst 0 60 %).

- Ostatni spatfeba plynu se zahrnutim bilanéniho rozdilu
zaznamena pro cely predikéni horizant pokles, ktery

is most close to the assumption in the current proposal for the

State Energy Policy. The curves of annual predicted consumptions

exhibit three more markedly different periods:

+ The period 2014-2018 features just a very moderate consumption
growth; in this period, probably no major unit for the production of
electricity from gas will be installed.

+In 2019, the current prediction assumes the start of the operation
of a new power generating unit; in the 2020-2030 period,
gas consumption will increase depending upon the installation
of a number of both power generating units as well as CHP
schemes, the growth will, however, bear rather a proportional
character; no abrupt increases are expected to occur,

+ From 2030 on, the third phase of graded brown coal replacement
is anticipated, together with the replacement of coal in some
power generating units and later with the installation of
considerable power generation capacities in new steam-gas units.

Medium-term outlook

+ In the medium-term outlook, the natural gas demand will be
determined mostly by the development of economy, demographic
evolution and by the degree of application of energy saving
measures.

+ Up to 2020, the replacement of brown coal in the production
of heat and electricity in CHP will be the only major contributor
toward the anticipated growth of gas consumption.

+ According to the Conceptual variant, gas consumption in 2020 will
amount to 917 TWh, which represents the growth by 7% between
the years 2013 and 2020.

Long-term outlook

+ In the long-term outlook, the natural gas demand will be
determined mostly by the degree of natural gas utilization in new
fields of application (CHP, microCHP and brown coal replacement).

+ According to the Conceptual variant, gas consumption in 2050 will
amount to 121 TWh, which represents the growth by 41% between
the years 2013 and 2050.

+ According to the lowest development variant (Low consumption),
the natural gas consumption should amount in 2050 to 95 TWh
(the growth between 2013 and 2050 being 12%), according to the
highest development variant (Maximum development) the natural
gas consumption should reach in 2050 the value of 137 TWh (the
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bude k roku 2050 ¢init pFiblizné 6,7 TWh (v této hodnoté
je zapocitan prechod ¢asti jednoduché vyroby tepla
na mikrokogeneracni).

- Kategorie spotfeby zemniho plynu na monovyrobu elektriny
zaznamena ve sledovaném obdobf do roku 2050 nardst
priblizné 4,8 TWh.

- Kategorie spotteby plynu na KVET a MKO zaznamené do roku
2050 nérlst o priblizné 31 TWh, a bude tedy dle aktualni
predikce nejvyrazngjsim viivem.

- Nahrada tfidéného hnédého uhli zplsobi do roku 2050 nardst
spotreby o priblizné 6,3 TWh.

- Rozvoj CNG bude zaviset predevsim na danové politice
statu; pri zachovani soucasného nastaveni, kdy je zemni plyn
danové zvyhodnén, bude vyuziti zemniho plynu ve formé CNG
kontinualné nartstat; vyznamnéjsich hodnot pak dosahne
priblizné kolem roku 2020; na konci horizontu (2050) bude
dosahavat ro¢ni spotreby priblizné 18 TWh, coz bude 13%
celkové spotreby plynu.

Predikce celkavé spotreby plynu je uvedena pro Koncepéni
variantu v tab. 8 a pro vSechny analyzované varianty pak
na obr. 26.

growth between 2013 and 2050 by 60%).

+ Other gas consumption will feature a decrease for the whole

prediction horizon, which will amount in 2050 approximately to
6.7 TWh (this value includes the conversion of a part of heat-only
generation to microCHP).

« The category of natural gas consumption for electricity-only
generation, in the period under study up till 2050, will exhibit the
growth by about 4.8 TWh.

+ The category of natural gas consumption for CHP and microCHP,
in the period under study up till 2050, will exhibit the growth by

about 31 TWh and will thus be, according to the current prediction,

the most significant contribution.

+ The replacement of graded brown coal will cause up till the
year 2050 the growth of the natural gas consumption by about
6.3 TWh.

+ The CNG development will depend, first of all, on the state
taxation policy; if the present taxation, favorable for natural gas, is
kept; the use of natural gas in the CNG form will grow continually
and a significant portion will be achieved around the year 2020.
At the end of the horizon studied (2050), the annual CNG
consumption will reach about 18 TWh, which will be 13% of the
total natural gas consumption.

The prediction of total gas consumption is characterized in Tab. 8
for Conceptual variant and in Fig. 26 for all variants.
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Tab. 8 Celkova spotifeba plynu (GWh) - varianta Koncepéni
Tab. 8 Total gas consumption (GWh) — Conceptual variant

2013 2014 2015 2020 2025 2030 2035 2040 2050

VO ¢« Wholesale (WS) 37935 37919 39 040 434N 48 349 51196 57173 66 279 66 857
VO monovyroba elektriny
WS monoproduction of electricity 290 362 457 955 4 393 6 294 6708 4 343 5104
VO vyroba elektfiny v KVET
WS CHP electricity production 2652 2731 3099 4 940 5237 5 614 7574 16 628 17 320
VO vyroba tepla v KVET
WS CHP heat production 5 984 5 950 6 542 7683 7 351 75697 9 324 12 088 12151
VO ostatni + WS others 28840 28708 28 774 29 665 30607 30929 30860 30513 29575
VO néhrada za HU
WS substitute for brown coal 169 169 169 169 761 761 2707 2707 2707
SO0 * Medium consumption (MC) 8 406 8 346 8 546 9 346 9749 10 003 1235 131 11393
SO vyroba elektfiny v KVET
MC CHP electricity production 496 57 579 924 980 1051 1418 1478 1697
SO vyroba tepla v KVET
MC CHP heat production 121 A 1225 1439 1377 1423 1747 1764 1776
SO ostatni « MC others B 746 6679 8 700 6 940 7202 7339 7393 7393 7 344
SO nahrada za HU
MC substitute for brown coal 42 42 42 42 190 190 677 677 677
MO e Retail 12 460 12 189 12 260 12 813 13 550 13 M 15 342 15 547 15 898
MO vyroba elektfiny v KVET a MKO
Retail CHP and MCHP electricity production 166 7 199 395 471 552 733 81 934
MO vyroba tepla v KVET a MKO
Retail CHP and MCHP heat production 376 373 433 828 1036 1283 1623 1862 2198
MO ostatni + Retail others 1833 1560 1543 11505 1662 1695 11632 1620 1413
MO néhrada za HU
Retail substitute for brown coal 85 85 85 85 381 381 1354 1354 1354
DOM ¢ Households 25 129 24 831 24 628 24 379 24 645 24 443 25 663 25 404 24707
DOM vyroba elektfiny v MKO
Households MCHP electricity production 1 1 19 262 433 606 781 956 1204
DOM vyroba tepla v MKO
Households MCHP heat production 7 6 75 1046 1730 2 426 3123 3822 4 817
DOM ostatni » Households others 24 994 24696 24 407 22 945 21912 20 840 19728 18 596 16 655
DOM nahrada za HU
Households substitute for brown coal 127 127 127 127 571 571 2 031 2 031 2 031
Bilanéni rozdil v DS
Balancing difference in DS 1529 1875 1515 1722 1835 1889 2 066 2 227 2 214
Celkova spotieba ZP v €R
Total consumption of NG in the CR 85 458 85 160 85 990 91671 98 129 101 442 111479 120 769 121 069
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Obr. 26
Fig. 26

Celkova spotieba plynu - dle variant
Total gas consumption - according to variants
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ZDROJE A PREPRAVNI TRASY PLYNU PRO
POTREBY CR

Ceska republika pokryva 98 % své spotieby plynu dovozem ze
zahranici. Plyn je zajistovan predevsim dlouhodobymi kontrakty
s Ruskem, ¢ast objemu pochézi z burzovnich obchodt. Pro
zajisténi dodavek plynu jesté donedavna prevladala role
infrastruktury ve smeéru vychod-zapad. Po zprovoznéni
plynovodu Nord Stream a navazujicich tras OPAL a Gazela
v&ak Ceskd republika vyrazné diverzifikovala moZnosti
dodavek a mohla by byt zédsobena prakticky jen z tohoto
nového smeru, coz poprvé ¢astecné oveérila krize na Ukrajiné
béhem prelomu zimy 2013 a jara 2014. Reverzni chod ¢eské
plynarenské soustavy je mozny od konce roku 2071, Provérené
celkové doméaci zasoby konvenéniho plynu v CR jsou vygisleny
na 7 mld. m®, tedy témeér na Urovni rocni spotreby zeme.

Pri dnesnim objemu tézby je zivotnost lozisek 40 let. Jsou
evidovany zaméry na tezbu plynu z velkych hloubek, diky ¢emuz
by se podil vlastni produkce na spotfebé mohl zvysit na vice
nez 5%, jejich realizace je vsak kvuli ekonomice takové tezby
velmi nejista. Potencidlni zasoby bridlicového plynu na Gzemf
CR nebyly dosud provéreny, jelikoz existuje znaény nesouhlas

2030 2035 2040 2045 2050

SOURCES AND TRANSPORT ROUTES
NEEDED FOR THE CR

Czech Republic secures 98% of its gas consumption by imports
from abroad. Natural gas is secured primarily by long-term contracts
with Russia; a part of the gas consumption volume comes from
exchange trading. Gas supplies infrastructure has been so far
oriented in the east to west direction. After the start of the
operation of the Nord Stream gas pipeline and follow-up routes
OPAL and Gazela, Czech Republic significantly diversified gas supply
options. Czech Republic could be supplied from this direction only,
which was for the first time confirmed by the crisis in Ukraine at
the turn of winter 2013 and spring 2014. Reversed operation of

the gas system of the Czech Republic has been possible since the
end of 2011. The confirmed domestic reserves of conventional gas
are calculated to be 7 bilion m®, i.e., at the annual consumption

level of CR. At the current rate of extraction, the life expectancy

of deposits is 40 years. Czech Republic registers intentions to
extract gas from very deep deposits, thanks to which the share

of self-production in consumption could increase to more than

5%. The implementation of these intentions is, however, due to

the economics of such an extraction, very uncertain. Apart from
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obyvatel jiz jen proti samotnému prazkumu. Z dnesniho
pohledu je t&Zba b¥idlicového plynu v CR aZ neredlna. Vedle
konvenéniho plynu je v Ceské republice uréity potencil

pro vyrobu biometanu. Podle odbornych odhad( s ohledem
na dostupnost surovin pro jeho vyraobu ¢ini tento potencial
asi 1 mld. m®. Z tohoto celkového mnozstvi je dnes vice nez
polovina zuzitkovana pri spalovani bioplynu v bioplynovych
elektrarnach. Pokud by se teoreticky veskery bioplyn pouzil pro
vyrobu biometanu, mohlo by dojit ke snizeni dovozni zavislosti
0 vice nez 10%. V soucasnosti ale produkce biometanu nenf
ekonaomicky podparovana, nejsou evidovany zadné projekty

a nenf v provozu zadna vyrobna biometanu.

Stirednédoby horizont

Za predpokladu udrzeni stabilni politické situace na Ukrajiné
nejsou otekavany vyrazné zmény v zasobovani CR. | nadéle
bude ve vyznamném objemu dodavéan rusky plyn tradi¢ni trasou
plynovodem Bratrstvi pres Ukrajinu a Slovensko. Jeji tlohu

v8ak postupné oslabi zvysujici se podil plynu transportovaného
plynovodem Nord Stream. V budoucnu bude mozné uvazovat

0 obchodu s plynem z Polska v souvislosti s polskym
kontraktem na LNG dodavky z Kataru. Uskutec¢néni fyzickych
tok(l plynu z LNG terminalu Swinoujscie do CR je teoreticky
datovano na rok 2020. Umozni jej posileni navazujici prepravni
infrastruktury v Polsku a planované posileni preshrani¢niho
propojeni PL-CZ. Pri dovedeni plynovodu South Stream az

do rakouského uzlu Baumgarten by vznikla pro CR dalsf
alternativa pro dopravu plynu z Ruska. Podminkou pro to je
vystavba plynovodu Breclav—Baumgarten, jehoz dokonceni je
planovano na rok 20719. Za takové konfigurace by CR a sousedni
zemé neohrozovalo ani dlouhodobé preruseni tranzitu ruského
plynu pres Ukrajinu. Na zac¢atku prosince 2014 vsak Rusko
oznamilo, Ze za situace obstrukci ze strany EU projekt ukoncuije;
vyvoj situace bude potrebné déle sledovat.

Dlouhodoby horizont

Ani pfi vétdim rozsahu tuzemské produkce (konvenéni zemni
plyn, bridlicovy plyn, biometan) nebude v Ceské republice
mozné zajistit v rozhodujicim mnozstvi plyn z domécich
zdrojc. CR zlistane vyraznym dovozcem plynu. Rozhodujici
kontrakt uzavreny mezi ruskym Gazpromem a RWE Transgas

conventional gas, Czech Republic has a potential for the production
of biomethane in the annual volume of 1 billion m®. The utilization of
biomethane would help to mitigate the import dependence by more
than 10%. In 2014, there is no biomethane production facility in the
Czech Republic. Moreover, biomethane production is not subsidized.
The current unsatisfactory economic return on investments in
biomethane production projects means that no such intentions
exist. Additionally, about one half of the potential of CR is used for
the production of biogas, which is consumed in associated biogas
power plants.

Medium-term outlook

If the political situation in Ukraine remains stable, no pronounced
changes in the natural gas supplies to the CR are expected.
Russian gas will continue to be shipped in significant volumes
using the traditional route of Brotherhood gas pipeline through
Ukraine and Slovakia. Its role, however, will gradually weaken due
to the increasing share of gas supplies transported by the Nord
Stream gas pipeline. It will also become possible to consider the
trade with gas from Poland, in relation to Polish contract for LNG
deliveries with Qatar. The realization of physical gas flows from

the LNG terminal Swinoujécie to the CR could be expected from
2020. This will be made possible by the strengthening of transport
infrastructure in Poland as well as by the planned reinforcements of
the cross-border interconnection PL — CZ. Another alternative would
arise for the CR for gas import from Russia, if the South Stream
gas pipeline could be led to the Austrian node in Baumgarten.

The condition for the existence of such an alternative is the
construction of the Breclav—Baumgarten gas pipeline, with its
completion due in 2019. Under this configuration, neither the Czech
Republic, nor neighboring countries would be put in any danger

by even a long-term break of Russian gas transit through Ukraine.
However, at the beginning of December 2014, Russia announced
that in the situation of obstructions applied by the EU, Russia
withdraws from the project. The development of the situation will
require a further monitoring.

Long-term outlook
Even if shale gas extraction is implemented and biomethane and

conventional gas is used, the Czech Republic will still not be able
to secure the sufficient volume of gas from domestic sources.
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plati do roku 2035 a umoznuje dodavku az 12 mid. m? plynu
roéné, avéak problematicky je tranzit do CR. Kontrakt samotny
by tak dostacoval pro ocekavany rdst spotreby pfi realizaci
paroplynovych zdrojd, rozvoji CNG a mikrokogenerace.

V teritoriich, odkud pFipadé do Gvahy dovoz plynu do CR, lezf
okolo 70 % provérenych zasob plynu. Ocekava se, ze diky
pokracujicimu rozvoji plynovodnich propojeni ve sméru sever—jih
vznikne fada prilezitosti pro vhodnou transportni a zdrojovou
diverzifikaci, které spolu Uzce souvisi. Jedna se zejména

o vyuziti LNG a perspektivné také o plyn z oblasti Kaspického
more. Po roce 2030, kdy bude ukon¢ena provozni podpora
dnesnich bioplynovych elektréren, by pri vhodnych cenovych
pomeérech mohlo dojit k uvolnéni kapacity vyroby bioplynu.
Vycisteny bioplyn, tedy biometan, by pak mohl byt pouzit

v plynarenstvi, zejména pro pohon CNG vozidel, a to v mnozstvi
az 1 mld. m® roéné. Soucasna kapacita napaojeni plynarenské
soustavy na zahranic¢i je dostatecné dimenzovana, disponuje
16 potrubnimi liniemi a celkovou kapacitou priblizné 335 mil.
m?/den: denni Urover tranzitu pres CR pritom &inf priblizng

82 mil. m®, Proporcionalné k pripadnému rlstu vyznamu plynu
a celkové spotteby je uvazovano az o tfrech novych potrubnich
linifch o nové kapacité priblizng 1055 GWh/den, coz by
znamenalo ndrdst az o 25 % vaci dnesnimu stavu.

Obr. 27 ukazuje rozhodujici trasy pro dodavky plynu do Evropy.
Obr. 28 zobrazuje nazor na zménu pomeérl v podilech zdroji
zajistujicich plyn Evropé, a to za predpokladu konvencénich vazeb
EU a Ruska.

The Czech Republic will remain a pronounced gas importer. The

key contract between the Russian Gazprom and RWE Transgas is
valid till 2035 and allows the supplies of up to 12 billion m® of gas
annually. This would be sufficient for the anticipated consumption
growth in case of realization of new CCGT units and CNG and
MCHP development. The territories, from which gas import to Czech
Republic is considered, hold about 70% of confirmed gas reserves.
It is expected that the continuing development of gas pipeline
interconnection in the north-south direction will bring a number of
opportunities for a suitable transport and resource diversification.
These opportunities will involve, in particular, LNG utilization and,

in the future, also natural gas from the Caspian Sea region. After
the year 2030, when the operational support of current biogas
power plants is terminated, biogas production capacities might get
available, provided suitable price relation exist. Purified biogas, i.e.
biomethane, could then be used in the gas industry, especially for
the propulsion of CNG vehicles, in the volume of up to 1 billion m®
annually. The current capacity of the connection to the abroad gas
network is sufficiently dimensioned; it has 16 pipelines and a total
capacity of approximately 335 mil. m®/day; daily level of transit
through the Czech Republic is approximately 82 mil. m®. Up to three
new pipelines of the new capacity of approximately 1,055 GWh/day
are considered proportionally to the potential growth in importance
of gas and the total consumption, which would mean an increase of
up to 25% compared to the current situation.

The primary natural gas flow directions, which can be considered
in terms of supplies to the Czech Republic, are shown in Fig. 27.
Fig. 28 presents possible composition of shares of sources
supplying Europe according to opinion based on the assumption of
a conventional relationship between the EU and Russia.
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Obr. 27 Schéma rozhodujicich tras pro dodavky plynu do Evropy
Fig. 27 Key routes for gas supplies to Europe
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Obr. 28 Diverzifikace zdroji plynu v Evropé v letech 2013 a 2025
Fig. 28 Diversification of gas sources in Europe in 2013 and in 2025
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STRESS TEST ZABEZPECENI DODAVEK Z RUSKA
Jak je Evropa zavisla na Rusku, priblizuje obr. 29. CR spolu se
Slovenskem ve srovnéni s ostatnimi zemémi stredoevropského
regionu spoléha ve spotrebé plynu na Rusko vice. Pri uvazeni
role plynu v primarnim energetickém mixu je na tom CR nicméng
lépe neZ napriklad Madarsko. Nejvice na Rusku zavislou zemf
byla donedévna Litva, kterd nemé k dispozici zadné jiné nez
ruské zdroje plynu a zaroveri ma plyn v PEZ zastoupeni 50 %.
Tato stoprocentni zavislost v8ak v soucasnaosti neni aktudlni,

a to z dévodu zprovoznovani mobilniho LNG termindlu. Na druhé
strang figuruje Svédsko, jeZ sice spotfebovava plyn pouze
ruského plvadu, jeho Ucast v mixu PEZ je vSak marginalni.
Otézkou rizik plynoucich z preruseni dodavek plynu z Ruska

se v roce 20714 zabyvala Evropska komise. Ve spolupréaci

s ENTSO-G byla v fijnu 2014 vydéna studie Security of

poméry - situation in 2013

35 % predikce - prediction for 2025

Rusko
‘\ Russia

}

ey

Kaspicky region
Caspian Region

SECURITY OF RUSSIAN GAS SUPPLY STRESS TEST
Fig. 29 shows how Europe depends on Russia. In comparison

with other countries of Central Europe, the Czech Republic and
Slovakia rely more on Russia for their gas consumption. However,
considering the role of gas in the primary energy mix, the Czech
Republic is doing better than Hungary, for example. The country
most dependent on Russia is Lithuania, which has no sources

of gas other than Russia at its disposal, while gas makes up

50% of PES. This dependence is currently not actual due to the
commissioning of the mobile LNG terminal. Sweden is at the other
end of the scale — although it consumes only Russian gas, its share
in the PES is marginal. In 2014, the European Commission addressed
the issue of gas supplies from Russia. A study Security of Supply
Stress Test was published in cooperation with ENTSO-G in October
2014, mapping the effect of a potential interruption of the gas
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Supply Stress Test, kterd mapuje dtsledky potencialniho
preruseni dodavek plynu z Ruska do Evropy. Je zde uvazovéna
varianta interrupce tranzitu plynu pres Ukrajinu a varianta
Uplného zastaveni dodavek plynu z Ruska, a to v obdabi

Sesti mésicl nejvetsi spotteby, tedy v dobé topné sezdny.
Situace byla posuzovéna v podminkach pramérnych roénich
teplot a déle pro 14denni velmi nizké teploty v mésici Unoru.
Vysledky analyzy potvrdily, Ze ve varianté preruseni tranzitu
plynu pres Ukrajinu by se stfedni a zapadni Evropa prakticky
nemusela ve spotiebé plynu pies zimu 2014/2015 omezovat,
vzhledem ke stavu naplnéni zasobnik( plynu na podzim 2074.
Varianta Uplného zastaveni dodavek plynu z Ruska naopak
predstavuje riziko pro radu evropskych zemi, které by musely
omezovat spotfebu a hledat ndhradni zdroje energie. Situace
byla modelovéna pro dva scénare lisici se mirou kooperace
postizenych zemi. Prvni scénar pocité se solidaritou spolupréace,
spocivajici ve sdileni dostupnych zdrojd plynu a infrastruktury
tak, aby mira omezovani spotreby byla mezi postizené zemé
rozdeélena rovnomerné. Druhy scénar pak uvazuje az 100%
redukci preshrani¢nich tokd plynu. Napriklad v prvnim pripadeé je
kapacita reverznich tokd plynu pres Slovensko na Ukrajinu plné
vyuzita, zatimco ve druhém pripadé dochazi k jejimu vyuziti jen
na 50%.

Dasledky preruseni dodavek z Ruska pro CR

Podle uvedené studie ENTSO-G by v CR za situace Uplného
zastaveni dodévek plynu z Ruska pro pielom let 2014/2015

a za predpokladu béznych rocnich teplot nebylo nutné
redukovat spotrebu. Mezi zemé, které by se omezeni spotreby
plynu nevyhnuly, patfi Polsko a zemé Balkanu. Pro pfipad

velmi chladného 14denniho obdobi v mésici Unoru se vysledky
z pohledu CR lif podle vySe uvedenych scénardl. Pri maximalni
kooperaci, kdy by plynarenska infrastruktura CR byla vyuZivana
pro pomac sousednim zemim, by doslo k redukci tuzemské
spotreby, ne vSak o vice nez 10 %. Obdobné by na tom bylo
severni Uzemi Nemecka, Slavensko, Rakousko nebo Italie. Spolu
s tymiz zemémi by spotfeba CR ve scénafi predpokladajicim
malou spolupraci mohla z(stat prakticky nedotc¢ena. Na druhé
strané by se zhorsila uz tak dost slozita situace zemi Balkanu,
kde by doslo k 60 az 100% omezeni ve spotrebe.

supply from Russia to Europe. A variant involving the interruption of
the transit of gas through Ukraine is considered here, and a variant
involving the complete termination of gas supplies from Russia

in the heating season. The situation was assessed for average
annual temperature conditions and with 14 days of very low
temperatures in February. The results of the analyses confirmed
that in the variant involving the interruption of gas transit through
Ukraine, Eurape would not need to limit consumption over the
winter of 2014/2015, due to the gas storage level in autumn 2014,
The variant invalving the complete termination of gas supplies from
Russia represents a risk for many European countries, which would
have to limit their consumption and look for alternative sources

of energy. The situation was modelled for two scenarios, differing
in the degree of cooperation of the affected countries. The first
scenario assumes solidarity and cooperation in the sharing of
available gas resources and infrastructures in such a way that the
rate of limiting consumption would be distributed equally among
the affected countries. The second scenario considers up to 100%
reduction of cross-border gas flows. For example, in the first case,
the capacity of reverse flows through Slovakia to Ukraine would

be fully used, while in the second case only 50% of that capacity
would be used.

Impacts of interruption of Russian supply on the Czech Republic

According to the study, in the event of complete termination of gas
supplies from Russia, the Czech Republic would not need to reduce
consumption during the period from 2014 to 2015, even at normal
temperatures. Among the countries that could not avoid reducing
gas consumption are Poland and the Balkan states. In the case

of a very cold 14-day period in February, the results for the Czech
Republic differ according to the afarementioned scenarios. With
maximum cooperation, if gas infrastructure were used to assist
neighbouring countries, there would be less than a 10% reduction
in domestic consumption. Northern Germany, Slovakia, Austria and
[taly would be in the same situation. Together with these countries,
the Czech Republic could remain practically unaffected in the
scenario involving little cooperation. However, the already serious
situation in the Balkan states would get even worse, as in this
scenario, the reduction in consumption would go from 60 to up to
100%.
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Obr. 29 Podil ruskych dodavek na spotiebé zemniho plynu v Evropé (EUROSTAT 2014)
Fig. 29 The share of Russian supplies of natural gas consumption in Europe (EUROSTAT 2014)

Nahradni zdroje plynu a dopad na ceny plynu

Ve spolupraci s IEA se Evropska komise zabyvala rovnéz
opatrenimi, jez by bylo tfeba prijmout pro minimalizaci dopad(
plynoucich ze stop-stavu zasobovani z Ruska. Chybéjici ruské
dodavky by bylo nutné nahradit jinymi zdroji. Zatimco tézebni
kapacity v Evropé i v zemich Afriky, odkud je zemni plyn do Evropy
dopravovan plynovody, maji své limity, nejvetsi potencidl pripada
na LNG. Podle analyzy IEA by dodavky LNG mohly za sou¢asného
stavu evropskeé infrastruktury substituovat 33% z objemu
nedodaného ruskéha plynu. Zvyseni evropské produkce by mohlo
pokryt 17% a cerpani ze zasobnikl 28 %. Zbyvajicich 22 %, tedy
okolo 25 mld. m® plynu, by predstavoval deficit. Ten by postizené
zeme resily omezovanim méné vyznamnych procest spotreby

a prechodem na nahradni zdroje energie. Studie IEA dale odhaduije,
ze by se cena LNG pro Evropu v modelovaném stavu prerusent
dodévek z Ruska mohla az zdvojnasabit.

Podil ruskych dodavek na spotiebé plynu

Share of russian gas supplies in total gas consumption:
O 0-20 % © 60-80 %

O 20-40 % @ 80-100 %

© 40-60 % © nehodnoceno * not assessed

16 % podil celkové spotieby plynu na PEZ
© share of total gas consumption in PES

Substitution of Russian supply

The European Commission in cooperation with |EA also examined
potential measures which could be taken to minimize the impact
of the termination of supply from Russia. Missing Russian supplies
could by replaced by other sources — the biggest potential falls

on LNG. 33% of the missing Russian gas would be substituted
with LNG. The increased European production would cover 17%,
and 28% would be covered by withdrawal from gas storage. The
remaining 22%, i.e. around 25 billion m® of gas, would be the deficit.
This would be addressed by the affected countries by reducing
less important consumption processes and switching to alternative
sources of energy. The IEA's study estimated that the termination
of supply from Russia would double the price of LNG at European
terminals.
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SOUCASNY STAV A ROZVOJ
PLYNARENSKE SOUSTAVY CR

Pavodni koncept soustavy pro prepravu plynu ve sméru
vychod-zapad byl v roce 2011 rozsifen o moznaost reverznich
tokl a poznamenalo jej zpravoznéni plynovodu Gazela. Realizace
této severajizni trasy, slouzici k tranzitu némeckého plynu
geskym tzemim, pomohla CR udrZet si vyznamnou tlohu
tranzitni zemé. Z celkové kapacity profilu DE-CZ pfipada prave
na plynovod Gazela vyznamna &ast. Obdobnou kapacitou CR
disponuje na vstupnim predéavacim bodé Lanzhot na profilu
SK-CZ. Reverzni kapacita z hlediska ro¢niho objemu plné
dostatuje k pokryti potteb CR a z hlediska vystupni kapacity
smérem na vychod i k pokryti slovenské spotreby plynu

a pripadnych dodavek do dalsich zemi.

Kapacita sou¢asné prepravni soustavy je dostatecna pro
bézné provozni stavy a dodavky plynu, stejné tak je uspokojiva
pro zajisteni spotreby zemi EU v situaci preruseni tranzitu
ruského plynu pres Ukrajinu. Za dostatec¢nou Ize oznacit
kapacitu predévacich stanic do distribuci. Vyjimkou jsou oblasti
severni Moravy a Slezska, které nemaji primy pristup k tranzitni
soustave. Problém se zasobovanim téchto oblasti mize
vzniknout i za stavu navyseni spotreby viivem nizkych teplot

a nizkého vyuzivani zasobnikd (Stramberk, Tranovice a Lobodice)
vlivem nerentability jejich provozu. Tento nedostatek mize
vyresit planovany plynovod Maravia o kapacité az 14 mld. m®
plynu ro¢ng, jehoz realizace je o¢ekavana az v roce 2019.

Z4sobniky CR jsou z hlediska kapacity i technickych parametrt]
na velmi dobré Urovni. V roce 2014 je v CR provozovano

9 zasobnikl plynu o kapacité 3,56 mld. m®. Pomér jejich kapacity
a importovaného plynu ¢ini 42 %, stejny ukazatel za EU dosahuje
34%. Nedostatkem zasobnikové soustavy je soustredéni
skladovac kapacity do oblastf jizni a severni Moravy. Castedns
jej vsak resi postupné napojovani kapacit na tranzitni soustavu
a navysovani terpaciho vykonu. Vyuzivani zasobniké v CR
podobné jako v Evropé za posledni roky klesalo. Divodem byly
priznivé poméry pro obstarani plynu na burzach. V souvislosti

s ukrajinskou krizi jsou pred zimnim obdobim 2014/15 z&sobniky
CR naplnény dostatesné. Prehled kapacit stavajicich zasobnike

i vSech existujicich zamert je dokumentovan na obr. 30 spolecné
se soutasnym stavem a rozvojem prepravni soustavy CR.

THE CURRENT STATE AND DEVELOPMENT
OF THE CZECH GAS SYSTEM

The original concept of the gas transport system in the east-
west direction has been in 20711 extended by the possibility of
reversed flows, which was affected by the commissioning of the
Gazela gas pipeline. The realization of north-south route, serving
the purpose of transit of German gas through the Czech territory,
helped the CR maintain its important role of a transit country. Out
of the total capacity of the DE-CZ profile falls on the Gazela gas
pipeline a significant part. The CR has similar capacity at the input
transfer point LanZhot (SK-CZ profile). This reversed flow capacity
is from the point of view of the annual volume fully satisfactory for
meeting the Slovak gas consumption and in case of need for gas
supplies to other countries.

The capacity of the current transport system is sufficient for
common operational states and gas supplies; it is also satisfactory
for securing gas consumption of EU countries in case the transit
of Russian gas through Ukraine is interrupted. Also sufficient is
the capacity of transfer stations to the distribution systems. An
exception is regions of North Moravia and Silesia, which do not have
a direct access to the transit system. Problems with gas supplies
to these regions may also arise, when gas consumption increases
due to lower temperatures or to low utilization of gas storage
facilities (Stramberk, Tfanovice and Lobodice) as a consequence of
the unprofitability of their operation. This deficiency can be solved
by the planned Moravia gas pipeline with annual capacity of up

to 14 billion m?; its implementation is expected, however, at the
earliest, in 2019.

Regarding both capacities and technical parameters, gas storage
facilities in the CR are at a very good level. In 2014, nine gas
starage facilities are operated in the CR, with the total storage
capacity of 3.5 billion m®. The ratio of their storage capacity to
the annual volume of imported gas is 42%; the same indicator
for the whole EU reaches 34%. The drawback of the gas storage
facilities system is the concentration of storage capacities in the
regions of both South and North Moravia. This is dealt with, to
some extent, by the gradual connecting of capacities to the transit
system and by the increase of withdrawal rate. The utilization of
gas starage facilities in the CR, in the same way as in the whole
of Europe, has been decreasing in the last few years. The reason
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Stfednédoby horizont

V prepravni soustave se pocité s posilovanim severojiznich
smérl toku plynu. Vedle plynovodu Moravia, fesiciho zasobovani
severni Moravy, bude okolo roku 2019 zprovoznén plynovod
Breclav—Baumgarten, ktery napoji ¢eskou soustavu na Rakousko
(tzv. projekt BACI). Projekt plynovodu se pFipravuje, jeho
predpokladana kapacita ma byt 8 az 20 mld. m® plynu racne.
Déle se bude posilovat kapacita reverznich tok( pres hrani¢ni
predavaci stanici Lanzhot na Slovensko.

Kapacita zasobnik(i v CR se navysi zprovoznénim nového
zasobniku Dambofice v roce 2016 (0,45 mid. m®) a intenzifikaci
dnesniho zasobniku Uhfice Jih. Celkova uskladriovaci kapacita
v CR tim stoupne 0 14 % na 4 mld. m?, ¢imz doséhne bezmala
50 % rocni spotreby. Pomery déle zlepsi pripojeni zasobniku
Dolni Bojanovice na ¢eskou soustavu, které se ocekava v roce
2017. Mimo to dojde ke zlepseni ¢erpaci schopnaosti zasobnik(
skupiny RWE, a to 0 7,5 mil. m® denne.

Dlouhodoby horizont

Kratce po roce 2020 mé byt zprovoznéno nové napojeni

na polskou prepravni soustavu, oznacovang jako plynovod
STORK II. Planované kapacita je 7 mld. m® ro¢né na profilu
CZ-PL a 5 mld. m® v opa¢ném sméru. V ndvaznosti na to zacne
plynovod Moravia pInit kromé funkce zasobovani severni Moravy
také vyznamnou tranzitni Ulohu pro plyn ve smeru na Polsko,
nebot bude na plynovod STORK Il navazovat. Dalsi napojent

na Rakousko, tentokrat plynovodem Zaboff (jizni Cechy) —
Oberkappel, by CR zptistupnilo rozsahlé rakouské skladovacf
kapacity a zvysilo transportni schopnost plynu pro Rakousko.

S realizaci tohoto projektu se pacita okolo roku 2022.

was an existence of favorable conditions for gas purchase at gas
exchanges. In connection with the Ukrainian crisis can be stated,
that level of storage filing before the winter season 2014/15 is
sufficient. The overview of capacities of the existing gas storage
and all current plans are shown in Fig. 30, together with the
current state and development of the transmission system.

Medium-term outlook

The plan for the transport system counts with reinforcements

of the north-south direction of gas flow. Apart from the Moravia

gas pipeline, treating the supplies to North Moravia, in about 2019
another gas pipeline will go on line, namely gas pipeline Breclav—
Baumgarten (BACI), which will connect the Czech gas system

with Austria. The project of the gas pipeline is being prepared; its
anticipated capacity should be in the range 8-20 billion m? annually.
The capacity of reversed flows through the border transfer point
Lanzhot to Slovakia will also grow.

The total capacity of gas storage facilities in the CR will be increased
by the commissioning of new gas storage facility Damborice in 2016
(0.45 billion m3) and by the intensification of the current gas storage
facility Unfice—South. The total gas storage capacity in the CR will
thus grow by 14% to 4 billion m?, i.e., by almost 50% of the annual
consumption. The situation will be further improved by connecting the
Dolni Bojanovice gas storage facility to the Czech gas system, which
is expected to be finished in 2017. Besides that, an improvement of
the withdrawal rate from gas storage facilities owned by the RWE
group will come about, namely by 7.5 million m® daily.

Long-term outlook

Shortly after 2020, a new connection to the Polish transport
system will be commissioned (STORK II). The planned capacity is
7 billion m* annually at the CZ-PL profile and 5 billion m? in the
opposite direction. In consequence to it, the Moravia gas pipeline
will perform not just the function to supply North Moravia with
gas, but it will also start to perform the function of an important
transit route toward Poland. A further connection to Austria, this
time through the gas pipeline Zabofi (South Bohemia) — Oberkappel,
would allow the access of the CR to extensive Austrian storage
capacities and it would increase gas transpart ability for Austria.
The implementation of this project is scheduled for about 2022.
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Z&méry na roz&ifovani uskladrovaci kapacity v CR dosahujf
celkem 600 mil. m®. Jejich realizace se bude odvijet od rozvoje
spotreby plynu a ekanomické navratnosti projektd, ktera

zavisi na cené za skladovani. Na ni bude nadéle vyvijen tlak
prostrednictvim relativné nizkych cen plynu na burzach. Udrzeni
dostatedné skladovaci kapacity CR ve vztahu k vysi spotfeby
plynu bude dulezité pro zajisténi bezpec¢nosti a spolehlivasti
zasobovani plynem.

Intentions for the extension of gas storage capacities in the CR
reached in total 600 million m®. Their implementation will depend

on the economic return on investments, which in turn depends

on storage fees. Storage fees will be, however, exposed to price
pressures due to relatively low gas prices at gas exchanges.
Maintaining sufficient gas storage capacities in the CR in relation
to the magnitude of gas consumption will be important for assuring
security and reliability of gas supply.

Obr. 30 Soucasny stav a rozvoj prepravni soustavy a zasobnikl plynu
Fig. 30 Current state and development of the transmission system and gas storage
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OCEKAVANY PROVOZ PLYNARENSKE
SOUSTAVY CR

Aktudlng je ceska plynarenska soustava dostatecné
dimenzovana, existuji velké rezervy mozného prepravniho
vykonu i rezervy v napojeni na zahranici. Pro pét analytickych
variant byly provedeny simulace chodu plynarenské soustavy

s cilem proverit moznosti provozu soustavy, zejména v situacich
s omezenou dodavkau plynu ze zahranici a ve stavech

s teplotné podnormalnim klimatem, a tedy vys$si spotiebou.
Hlavnim cilem bylo analyzovat dostatecnost kapacity

a Cerpaciho vykonu zésobnikd. Varianty zohledruji riznou vysi
spotreby plynu a kapacity zasobnikg.

Stfednédoby horizont

Plynarenskéa soustava je z pohledu dostatecnosti zasobnikové
kapacity a vykonu ¢erpani provozovatelna podle vsech
navrzenych variant, a to jak pro bézny provoz, tak pro stavy
omezeni dodavky plynu ze zahranici a pripadnou kambinaci
tohoto omezeni s teplotné podnormalnim klimatem.

Nejvetsi miru zabezpeceni provozu vykazuje varianta Tuzemske
zdroje; pfi omezeni dovozu plynu ze zahranici na 25 % obvyklé
hodnoty mize soustava dle této varianty bez nutnosti omezeni
spotreby kolem roku 2020 déle fungovat 97 dni. Pri omezeni
dovozu plynu ze zahranic¢i na 25 % obvyklé hadnoty a vyrazné
podnormalnich teplotach v lednu a Unoru mdze soustava dle
této varianty kolem roku 2020 déale fungovat bez nutnosti
omezeni spotreby priblizné 54 dni.

Dle nejméné priznivé varianty (Nedostatek zasobnik) mdze

za kombinace dvou vyse uvedenych podminek soustava kolem
roku 2020 fungovat bez omezeni spotreby dalSich 23 dni, coz je
z pohledu bezpecnosti provozu dostatec¢né. Pro stavy vyrazné
nizkych teplot v topné sezoné je vsak kapacita zésobnikd jiz

od roku 2021 nedostatecna.

THE EXPECTED OPERATION OF THE GAS
SYSTEM OF THE CR

At the present time, the Czech gas pipeline system is sufficiently
dimensioned and large reserves of potential transport power exist.
Simulations of operation of the Czech gas system have been
carried out for five analytic variants with the objective to confirm
the operability of the gas system, in particular in cases with limited
gas supplies from abroad and in situations with low temperature
weather and, hence, with higher gas consumption. The main
objective was to analyze the sufficiency of capacity and withdrawal
power of gas storage facilities. The variants analyzed take into
consideration different magnitudes of consumption and different
capacities of gas storage.

Medium-term outlook

In the medium-term outlook, the Czech gas system is from the point
of view of the sufficiency of the gas storage facilities capacity and
withdrawal power operable in all proposed variants, both for the
normal operation and for states with restricted gas supplies from
abroad, and, eventually, also for the combination of gas supplies
restriction and low temperature weather.

The highest degree of securing the operation of the Czech gas
system is exhibited by the ‘Domestic sources" variant. If gas
supplies from abroad are reduced to 25% of the usual value, the
gas system around the year 2020 will stay operational without the
need to reduce gas consumption for 97 days; if gas supplies from
abroad are reduced to 25% of the usual value and temperatures in
January and February are significantly below average, the Czech
gas system will according to this variant remain around 2020
operable without the need to reduce gas consumption for about
54 days.

In the medium-term outlook and according to the least favorable
variant (Lack of storage), the combination of both above-mentioned
conditions will cause the Czech gas system to be around 2020
operable without the consumption reduction for 23 days, which is
sufficient from the point of view of the operational security. Under
the condition of markedly sub-average temperatures in the winter
months January, storage capacity is insufficient beyond 2021.
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Dlouhodoby horizont

Pro vSechny analyzované varianty rozvoje spotreby pri
zachovani pozadavku nesnizovat provozni bezpec¢nost soustavy
je dalsi navysovani kapacity zasobnik( nezbytné. Toto souvisf
predevsim s novymi trendy ve spotiebé plynu.

Po roce 2020 se dostatec¢nost zésobnikové kapacity dle
navrzenych variant zvolna snizuje, pricemz malo uspokojivych
hodnot dosahuje dlouhodobé pro vyvoj dle varianty Nedostatek
zasobniky, a to jiz pocinaje rakem 2021.

Pro v8echny varianty s vyjimkou varianty Nedostatek zésobnikd
je po urcitou dobu mozny provoz soustavy i pfi kombinaci
vyrazngé teplotné podnormalnich podminek a vyrazného omezeni
dovazu plynu ze zahranici; z tohoto pohledu by nejlépe soustava
fungovala dle varianty Tuzemskeé zdroje, ve které by soustava
bez nutnosti omezeni spotfeby ve vyse uvedeném stavu

(po snizeni dovozu na 25 % a pfi teploté -12 °C po cely leden

a unor) kolem roku 2050 déle fungovala priblizné dalgich 33 dni,
coz je velmi uspokojivy vysledek. Pokud by se vSak soustava
vyvijela podle varianty Nedostatek zasobnik(, pak by soustava
pri vySe popsané kombinaci velmi nepriznivych podminek bez
nutnosti omezeni spotieby nebyla schopna ani dne dalsiho
provozu jiz kolem roku 2030.

V pripadé vyssiho rozvoje spotfeby zemniho plynu, zejména

pro monavyrobu elektfiny a pouziti zemniho plynu jako nahrady
za dochézejici zadsoby hnédého uhli dle varianty Maximalni
rozvoj (od roku 2030 také pro variantu Koncepéni a ¢aste¢né
pro variantu Tuzemské zdroje), bude zapottebi navysit celkovou
novou kapacitu zasobnik( plynu na Urovni zde prezentované

v Koncepcni varianté rozvoje — tedy navyseni mezi roky 2013

a 2050 o priblizné 11 TWh, tedy o 37 %. NavySovani vsak bude
adekvatni a vhodné od roku 2020 a nutné nejpozdéji od roku
2030.

| pres indikovanou patfebnost ve vSech rozvojovych variantach
jsou investice do novych zasobnikovych kapacit nejisté. Jejich
potrebnost a predevsim ekonomicka rentabilita zavisi na budouct
spotrebe plynu, pomeéru cen v letnich a zimnich mésicich

a na systému obchodovéani s plynem. V zajmu energetické
bezpetnosti CR by méla byt potteba budovani novych kapacit

Long-term outlook

The analyses carried out show that for all analyzed variants of gas
consumption development, if the requirement not to reduce the
operational security of the system is kept, a further increase of
capacities of gas storage facilities is necessary.

After 2020 the capacities of gas storage facilities gradually

cease to be sufficient. The Lack of storage variant exhibits a few
satisfactory values of the capacity of gas storage facilities only as
early as in 2021.

For a given time, all variants, with the exception of the Lack of
starage variant admit the possibility of gas system operation

even in case of the combination of the pronounced under-average
temperature conditions and markedly restricted gas imports from
abroad. From this point of view, the Czech gas system would work
best according to the Domestic sources variant. In this variant, in
which the Czech gas system would remain around the year 2050
operable without the need to reduce consumption in the given
state (reduction of imports down to 25% of the previous value and
the temperature of -12 °C during the whole January and February)
for about further 33 days, which is a very satisfactory result
indeed. However, if the Czech gas system develops in accordance
with the Lack of storage variant then the Czech gas system in
case of the combination of two above-mentioned very unfavorable
conditions would not be operable without the need to restrict gas
consumption as early as around the year 2030.

In case of a more intensive development of the natural gas
consumption, in particular for the mono-production of electricity
and the utilization of natural gas as a replacement for brown coal
reserves running out (according to the Maximum development
variant, from 2030 also for the Conceptual variant and in part for
the Domestic sources variant), assuring the secure operation of
the gas system will require to increase the total new capacity of
gas starage facilities to the level, presented here in the Conceptual
development variant — that is increasing this capacity between
2013 and 2050 by about 11 TWh, which is 37%. Increasing the gas
starage capacities will be adequate and necessary in the horizon of
the year 2020 and the latest in the horizon of the year 2030.
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pravidelné provérovana a v pripadé kladného nélezu zajisténa
i za nepriznivych trznich podminek.

Pro zajisténi dalsiho chodu soustavy prfi problémech s bilanci
ve vyjimecnych havarijnich stavech plynarenské soustavy se
nabizi tearetickd moznost snizit spotfebu plynu odstavenim
paroplynovych jednotek. Do roku 2020 by bylo mozno odstavit
urcity vykon paroplynovych jednotek z diivodu existence
vyraznych prebytkd vykonové a vyrobni kapacity zdrojové
zakladny ES. Protoze vsak zéroven v tomto obdobi nenf
predpokladano jejich vyraznéjsi vyuziti, vysledny efekt je
margindlni. Dle varianty Koncepéni mezi roky 2026 a 2036
zejména vlivem predpokladané instalace novych jadernych
blok narastou exportni moznosti elektrizacni soustavy, coz
by umoznilo operativni odstavovani CCGT jednotek (zejména
mezi roky 2030 az 2036). Efekt snizeni spotfeby plynu mize
byt v tomto obdobi relativné vyrazny. Pokud by vSak zdrojova
zakladna ES CR zahrnovala vyrazngj$i mnoZstvi obnovitelnych
zdrojt, nebude mozné CCGT jednotky odstavovat, protoze
budou poskytavat regulacni vykon, a to zejména v prechodném
obdobi (bfezen az duben), kdy mohou problémy s nedostatkem
plynu v zasobnicich ¢i poklesem jejich ¢erpaciho vykanu
gradovat.

Pro varianty s vyraznym navy$enim spotieby plynu (zejména
Maximalni rozvoj, Koncepéni a od roku 2030 pak i Tuzemské
zdroje) bude v zavislosti na umisténi nové velké spotieby
zapotrebi proporciondlné navysovat prepravni a distribucni
kapacity plynarenské soustavy pro napojeni velkych
jednotkovych spotteb (zdméry na vystavbu zhruba 400 km
novych tras).

In spite of the indicated need, in all variants of development,
investments inta the new gas storage facility capacities are
considerably uncertain. Their need and primarily their economic
profitability depend to a considerable extent on the future gas
consumption on the ratio of prices in winter and summer months
and on the gas trading system. In order to maintain the security
of the operation of the Czech gas system, and, hence, in order
to assure energy security of the CR, the need to build new gas
storage capacities should be regularly checked and in case of
the positive finding, it should be assured even under unfavorable
market conditions.

In order to secure a further operation of the Czech gas system
even in the presence of balance issues, there is a theoretical
possibility to reduce gas consumption by switching steam-gas units
off. By the year 2020 it would be possible to switch off a certain
power output of steam-gas units because of the existence of
marked surpluses of power and generation capacity of the resource
base of the Czech power system. As, however, at the same time,
their marked utilization is not expected during this period, the
resulting effect is marginal. According to the Conceptual variant,
approximately between 2026 and 2038, the anticipated installation
of new nuclear units will allow to raise the export potential of the
Czech power system, which would allow the operation switching
CCGT units off (particularly between 2030 and 2036). The effect
of the reduction of gas consumption can be in this period relatively
pronounced. However, if the resource base of the power system

of the CR includes a more pronounced amount of renewable
resources, it will be nat possible to switch CCGT units off, because
they will provide regulation power, especially in the transition period
(March-April), when problems with shortages of gas in gas storage
facilities or with the decrease of withdrawal rate from them may
escalate.

The variants with a marked increase of the gas consumption (in
particular variants Maximum development, Conceptual and from
2030 at least Domestic sources) will necessitate, depending on

the locations of a new large consumption, a proportional increase

in transport and distribution capacities of the gas system for the
connection of gas consumptions of new units (intentions on 400 km
of new routes).
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Vysledky analyz provozu plynarenské soustavy jsou prehledné
shrnuty na obr. 31 a v tab. 9.

Obr. 31
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Results of analyzes of the gas system are summarized on Fig. 31

Tuzemskeé zdroje normal
Domestic sources normal

Koncepéni normal
Conceptual normal

Maximalni rozvoj normal
Maximum development normal

Nizka spotieba normal
Low consumption normal

Tuzemské zdroje -12 °C
Domestic sources -12 °C

Koncepéni -12 °C
Conceptual 12 °C

Maximalni rozvoj -12 °C
Maximum development -12 °C

Nedostatek zasobnik( normal
Lack of storage normal

Nizka spotieba -12 °C
Low consumption -12 °C

Nedostatek zasobnik( 12 °C
Lack of storage 12 °C
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Tab. 9 Vybrané provozni parametry soustavy — varianta Koncepéni
Tab. 9 Selected operating parameters of the system — Conceptual variant

Rok Spotieba Ostatni Instalovana  Maximal- Uhrnné Uhrnné Uhrnny Poéet dnd  Minimalni
na monovy- spotieba kapacita nidenni  roéni cer- rocni rocni do- bez omeze- stav PZP
robu elek- vcetné na- zasobnika cerpani pani plnéni voz do CR ni spotieby v béZzném
tfiny, KVET  hrady HU plynu vbézném v bézném novych pfi omeze- chodu
a MKO provozu provozu zasobniku ni dovozu soustavy
Year Consumpti- Other Installed Maximum Annual Annual Annual Number of Minimum
on for consumpti- storage daily withdra- injection import to  operation storage
monopro- on, incl. capacity withdra- wal from to new the CR days wit- level in
duction of substitute wal from storage storage hout con- standard
electricity, of brown storage sumption system
CHP and coal restriction  operation

MCHP
Rocni energie  Ro¢ni energie K zacatku Dennienergie Rocnienergie Rocnienergie Rocni energie 0Od omezeni Ro¢nf
roku dovozu (dnt) minimum
Annual energy Annual energy At the  Daily energy Annual energy Annual energy Annual From the Annual
(GWh) (GWh) beginning (GWh) (GWh) (GWh)  energy (GWh)  beginning of minimum
of year (GWh) restriction (GWh)

(days)

2014 1218 72 066 30922 197 19 430 127 83 286 67 10 432
2015 12 628 71847 31028 200 19 200 1072 85 235 67 10 864
2016 13 084 71590 35 859 184 17 460 4 885 89 560 78 14 833
2017 13 619 71439 42 200 198 19 653 264 85 415 105 18 069
2018 13 810 71351 42 200 200 19702 0 85598 107 18 278
2019 17 873 71366 42 200 212 19 964 0 90 003 98 18 316
2020 18 472 71478 42 200 209 20 067 0 90 994 97 18 282
2025 23007 73287 42 200 213 20003 1266 101071 85 18 335
2030 26 847 72 707 42 200 217 21201 0 106 705 78 17 533
2035 33031 76 382 42 200 218 21729 0 120 450 69 17 207
2040 43752 74790 42 200 223 22785 0 132 596 B4 16 543
2045 45 947 73 287 42 200 219 22 417 0 135 471 62 16 555
2050 47101 71765 42 200 215 22133 0 136 859 62 16 560
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EKONOMICKE ASPEKTY PROVOZU
A ROZVOJE PLYNARENSTVI CR

Na zakladé provedené makroekonomické analyzy a analyzy zprav
plynarenskych spole¢nosti byl vytvoren odhad pramérmé vyse
investic na obnovu a rozvoj infrastruktury plynarenstvi. V obdobf
do roku 2050 se ocekava, Ze se bude do plyndrenstvi investovat
v rozmezi 8 az 12 mid. K& ro¢né (stélé ceny roku 2014). Pri
predpakladané primérné mire inflace 2% by se tato hodnota
mela pohybovat v rozmezi 10 az 15 mld. K& rocné v béznych
cenach. Odhad zahrnuje ocekavané investice provozovateld PS,
DS, zasobnikl i tézebnich spolecnosti. Odhad celkovych investic
na obnovu a rozvoj plyndrenstvi v abdobi 2015 az 2050 se
pohybuje mezi 350 a 520 mld. K& (b&Zné ceny).

Stirednédoby horizont

Stredneédobé budou investice tvoreny zejména obnovou

a béznym rozvojem plynarenské infrastruktury, véetné
zamysleného navysovani kapacit zasobnikové soustavy, pricemz
vyvoj nebude pilis zavisly na vyvoji spotreby zemniho plynu.

Dlouhodoby horizont

Dlouhodobé, tedy mezi roky 2021 a 2050, bude vyse investic
urcena zejména mirou uplatnéni zemniho plynu v novych
oblastech spotteby a s celkovym rozvojem spotieby.

VZTAH RESENYCH VARIANT K ASEK

Srovnani navrzenych variant plynarenstvi s ASEK v oblasti
spotreby plynu ukazuje jisté odlisnosti, které jsou patrné

i na obr. 32. Celkove Ize vSak konstatovat velmi dobrou
korespondenci predikci vymezenych dvema strednimi
analyzovanymi variantami (Koncepéni a Tuzemské zdroje)

s pdsmem vymezenym dvéma variantami ASEK (Optimalizovany
scénar a Plynovy scénar).

Stirednédoby horizont

Na pocéatku obdabi jsou hodnoty spotfeby plynu dle ASEK vyse
nez predlozené predikce, coz je zplsobeno zejména aktualnim

ECONOMIC ASPECTS OF THE OPERATION
AND DEVELOPMENT OF THE GAS INDUSTRY
OF THE CR

The macroeconomic analysis that has been carried out and
analyses of reports of gas companies allowed the development
of an estimate of the average volume of investments needed for
the renewal and development of the gas industry infrastructure.
Investments in the gas industry in the period up to 2050 will
amount to 8-12 billion CZK annually (in nominal prices of 2014).

If the average rate of inflation is assumed to be 2%, this value
should fluctuate in the 10-15 billion CZK range annually in nominal
prices. This estimate includes the expected investments of
operatars of the transport system, distribution systems, gas
storage facilities and gas extraction companies. The estimate

of total investments for the renewal and development of the
gas industry in the period 2015-2050 varies between 350 and
520 billion CZK (in nominal prices).

Medium-term outlook

In the medium-term outlook, investments will mainly go inta the
renewal and routine development of the gas system infrastructure,
including the intended increase of the gas storage capacities.

This development will not depend too much on the trajectory of
development of the gas consumption.

Long-term outlook

In the long-term outlook, i.e. between the years 2021 and 2050, the
volume of investments will be determined particularly by the degree
of application of natural gas in new fields of consumption together

with the development of total consumption.

RELATION BETWEEN VARIANTS STUDIED
AND THE STATE ENERGY POLICY REVIEW

The comparison of variants proposed with SEPR shows some
differences (see Fig. 32). In total, however, one can claim a very good
correspandence between two intermediate variants analyzed in this
report (Conceptual and Domestic sources) and the zone defined by
two variants of SEPR (Optimized scenario and Gas scenario).
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a pro strednédoby horizont vysoce pravdépodobnym nizsim
vyuzitim plynovych jednotek na vyrobu elektriny v reSenych
variantach. Toto nizsi vyuziti souvisi s aktualné nizkou cenou
povolenky na emise CO, a nizkou cenou silové elektfiny, ktera
je dasledkem predevsim velkého mnozstvi elektfiny vyrobené
v dotovanych obnovitelnych zdrojich, ale také nizsi spotreby
souvisejici s nizsi ekonomickou vykannosti.

Dlouhodoby horizont

V dlouhodobém harizontu je patrné velmi dobré korespondence
predikci vymezenych dvéma stfednimi variantami s pasmem
vymezenym dvéma variantami ASEK. Krajni varianty (Maximalni
rozvoj a Nizkd spotteba) vymezuiji Sirsi koridor, jedna se

vsak o varianty s nizsi pravdépodobnosti realizace zalozené

na limitnich predpokladech.

Medium-term outlook

At the beginning of the given period, values according to SEPR are
apparently higher than those in the prediction submitted, which

is caused in the first place by the current (and in the medium-
term horizon very probable) lower use of gas units for electricity
generation. This lower use is related to the currently low prices of
CO, emission allowances and also to the low price of electricity,
which is due primarily to a large amount of electricity generated in
subsidized renewable sources but also to the lower consumption,
related to a lower economic efficiency.

Long-term outlook

In the long-term harizon, we can see a very good correspondence
between predictions set by two intermediate variants in this report
and the zaone defined by two SEPR variants. The limiting variants
(Maximum development and Low consumption) define a broader
corridor; these are, however, variants with lower probability of
occurrence, based on limiting assumptions.

Obr. 32  Srovnani celkové spotieby plynu dle variant s ASEK - bez zahrnuti CNG
Fig. 32  Comparison of gas consumption according to the variants with SEPR - excluding CNG
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SROVNANI ROZVOJE PLYNARENSTVI CR
DLE VARIANT

Nasledujici grafy na ebr. 33 az 35 spolu s komentari shrnuji

COMPARISON OF THE GAS INDUSTRY
DEVELOPMENT VARIANTS

The following charts in Fig. 33 to 35 accompanied by comments
summarize the gas industry development variants in view of the
veli¢in bilanénich, provoznich i investicnich. Vodorovné

Cerveneé Cary uvadej stav k roku 2013, svislé ¢ary pak spolu

most important balance, operating and investment quantities. The
horizontal red lines show the state in 2013, vertical lines completed

s uvedenymi hodnotami ukazuji meze rozvoje.

Obr. 33  Celkova spotieba plynu (CSP) - rok 2050
Fig. 33  Total gas consumption (TGC) - year 2050
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by values describe development limits.
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Roéni spotfeba plynu * Annual gas consumption (TWh)
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Koncepéni Maximalni rozvoj
Conceptual Maximum development

- Rozvoj celkové spotreby plynu bude dan dominantné
rozvojem jeho vyuZiti pro vyrobu elektfiny a tepla (at uz
ve formé monovyroby ¢i KVET) a déle vyuZitim v novych
ablastech (CNG, MKO).

« Vyuziti zemniho plynu, zejména pro vyrobu elektriny, bude
velmi vyrazné zaviset na budoucnosti politik k ochrané klimatu
a ovzdusi.

- Zemni plyn bude pravdépodobné nahradou ¢ésti
hnédouhelnych elektraren (i pro pripad prolomenf UEL bude
produkce HU klesat) a pro urcity vyvoj i ndhradou jadernych
elektraren.

Tuzemské zdroje
Domestic sources

Stav roku 2013
Status in 2013

Nedostatek zasobnik(
Lack of storage

Nizka spotieba
Low consumption

- Development of total gas consumption will be dominantly

determined by gas use for electricity and heat production

(whether in the form of mono-production or as CHP) and by its use

in new fields (MCHP, CNG).

- Use of natural gas, especially for electricity production, will

significantly depend on future policies for climate and air
protection.

« Natural gas will probably partly replace brown-coal (even in

the case of potential cancelling of brown coal mining limits, BC
production will decrease) and for certain developments also
nuclear power plants.
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Obr. 34 Instalovana kapacita zasobnikl — rok 2050
Fig. 34 Installed capacity of gas storages — year 2050

50

+16 TWh

45

-5 TWh Stav roku 2013

Status in 2013

Instalovand kapacita * Installed capacity (TWh)

Koncepéni Maximalni rozvoj Tuzemské zdroje Nedostatek zasobniki Nizka spotieba
Conceptual Maximum develop D ic sources Lack of storage Low consumption

« Pro zajisténf prijatelné provozni bezpec€nosti pfi zvysovani - To ensure acceptable operation security with growing gas
spotreby plynu bude nutno navysit kapacitu zasobnikd consumption, it will be necessary to increase the gas storage
a vykan ¢erpani. capacity and the pumping performance.

+ Zejména pro spotiebné vysoké varianty Maximalni rozvoj « Particularly the consumption-intensive Maximum development and
a Koncepéni je nutno navysit kapacitu prinejmensim tak, jak je Conceptual variants require capacity increase at least as drafted
navrzeno ve varianté Koncepcn. in the Conceptual variant.

« | pro variantu Nedostatek zasobnikd a Nizka spotteba je « Even for the Lack of storages and Low consumption variants,
ke konci sledovanéha horizontu (po roce 2033) nutno zajistit proportional increase of storage capacity needs to be ensured by
proporcionalni nartst kapacity zasobnikl; nynéjsi kapacita the end of the time horizon (after 2033); present capacity would
by nebyla dostatecnd; redukce kapacity by ohroZovala not suffice; capacity reduction would endanger operation security.

bezpecnost provozu.
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Obr. 35 Spotreba plynu pro KVET a pro mikrokogeneraci — rok 2050
Fig. 35  Gas consumption for CHP and micro-CHP - year 2050

60

+45 TWh

Ro¢ni spotfeba plynu » Annual gas consumption (TWh)

Koncepéni Maximalni rozvoj Tuzemské zdroje
Conceptual Maximum development Domestic sources

- Predpoklada se vyrazny rozvoj KVET, zapocitany jsou vsak
rovnéz Uspary na strané spotreby tepla.

« K tradi¢ni KVET bude pribyvat kombinovana vyroba ve formé
mikrokogenerace (MKQ), kterd se bude rozvijet témér vyhradné
na nejnizsi distribuéni Grovni (varianta Maximalni razvoj
zahrnuje maximalni moZnou penetraci).

+ Rozvoj spotreby plynu v tomto segmentu bude vyrazne
urychlen rovnéz prechodem nékterych stavajicich jednotek
KVET na plyn.

+15 TWh

Stav roku 2013
Status in 2013

Nedostatek zasobnikd Nizka spotieba
Lack of storage Low consumption

- Significant development of CHP is anticipated; on the other hand,
savings in heat consumption are taken into account.

- The traditional CHP will subsequently be completed by combined
generation in the form of micro-CHP which will nearly exclusively
develop on the lowest distribution level (the Maximum development
variant contains the maximum possible penetration).

- Development of gas consumption in this segment will also be
considerably accelerated by some of the present units being
transferred for gas.
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SHRNUTI
SUMMARY

VYHODNOCENI VARIANT
DLOUHODOBEHO ROZVOJE PRO OBLAST
ELEKTROENERGETIKY

Elektrina je vsestranné hromadné distribuované energetické
meédium s velmi nizkou mirou nahraditelnosti. Z tohoto dévodu
je povazovéna za strategickou komoditu a jeji bezpecna

a spolehliva dodévka je zakladni podminkou pro zajisténi

bezpecnosti statu. Budouci podoba elektroenergetiky

v dlouhodobém harizontu bude zaviset predevsim

na cenovych proporcich zakladnich energetickych komodit

a budoucnosti politik ochrany klimatu a ovzdusi. Vyznamnou

roli sehraje i nastaveny regulatorni rdmec. Jako urcuijici pro

dlouhodobé smerovani elektroenergetiky jsou environmentalni
zavazky v ramci EU a regulacni evropska opatreni. Vystupy

z provedenych analyz Ize shrnout takto:

— Zajisténi bezpecného a spolehlivého zasobovani elektfinou je
stéle prioritnim tématem pfi vytvareni jakychkoliv bilanci ¢i
plant rozvoje.

— Na Urovni EU je potfebné prosazavat transparentni
energetickou a environmentalni politiku, kterd bude sledovat
cil redukce energetické zavislosti Evropy na externich zdrojich
a zaraven nebude snizovat potencial ekanomického rstu.

— Z pohledu zajisteni bezpecné dodavky elektfiny je vhodné
aktivné pristupovat k integraci trhl s elektrinou v okolnich
statech a sledovat a analyzovat situaci v oblasti kapacitnich
plateb.

— Zachovat dlouhodobou sobéstacnost ¢eské elektroenergetiky
vzhledem k tomu, Ze soucasna nejistata v oblasti investic
do zdrojové zakladny v Evropé vede mnohé staty k vytvéareni
koncepce deficitni, nanejvys vyrovnané elektroenergetické
bilance.

— Urychlené prijeti a realizace doporuceni z ASEK umozni
nastavit pevny rémec v energetice a nastartovat konkrétn{
pozadovang zmeény.

— Ve stfednédobém obdaobi mé ES CR relativni dostatek
primarnich paliv, poté bude nutnéa transformace i v této
oblasti. Pokracovani v jaderném programu zvysuije jistotu
energetické sobéstacnosti a je cestou k nizkaemisni
energetice. Potlaceni jaderného programu zvysuje riziko
dovazni zavislosti a environmentalniho tlaku. Je proto Zadouct
prodlouzeni zivotnosti JEDU na maximalni moznou dobu.

EVALUATION OF THE LONG-TERM
DEVELOPMENT VARIANTS FOR THE
ELECTRICITY INDUSTRY

Electricity is the most all-sided energy medium with mass distribution
and with a very low degree of substitutability. For that reason it is
regarded as strategic commodity and its secure and reliable supply
is the fundamental condition for assuring the state security. The
future shape of electric power industry will depend primarily on price
propartions of basic energy commodities and on the future policy for
the protection of climate and atmosphere. An impaortant part will be
played by the regulatory framewaork. The determining factors for the
long-term orientation of the electric power industry are environmental
obligations within the framewaork of the European Union, European
regulatory measures and efforts to mend the distorted energy market.
Recommendations to the decision-making sphere for the field of
electric power industry can be summed up as follows:

— Guaranteeing the secure and reliable supply of electricity should
be the priority imperative in the preparation of any balances or
development plans.

— At the European Union level: to support transparent energy and
enviranmental policy, which will aim at the reduction of energy
dependence in Europe on external sources and, at the same time,
will not reduce the potential of economic growth.

— From the paint of view of assuring the secure supply of electricity
it is desirable to pro-actively approach the integration of trade with
electricity in the neighboring countries and to monitor and analyze
the situation in the field of capacity payments.

— The present uncertainty regarding investments to the source base
in Eurape leads many countries to the development of a concept of
a deficit, perhaps at the most a balanced electric power balance. In
this regard it is necessary to appeal vigorously for the preservation
of the self-sufficiency of the Czech electric power industry.

— An expeditious adoption and implementation of recommendation
from the State Energy Policy Review SEPR will allow a mitigation of
the situation in the energy industry and a launch of the concrete
required changes.

— In the medium-term period, the CR PS is relatively sufficient in
primary fuels; the need for the necessary transformation in this
field comes about later. If the CR succeeds in the continuation in
the nuclear program, enough electricity (along with an acceptable
degree of dependence and environmental impacts) will be available
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Pripadné vystavba novych jadernych blokl predstavuje
vyznamny prvek pro zajisténi pokryti zakladniho pasma
zatizeni. Doporucuje se plne vyuzit i dostupny potencial
dodavek tepla z jadernych elektraren.

Je nezbytné pravidelné analyzovat moznosti vyvoje poptavky
po elektfing, predevsim v novych oblastech spotieby (napt.
elektromobily, tepelnd ¢erpadla), a vyhodnocovat potencial
Uspor, a to ve vazbé na plynarenstvi a teplarenstvi.
Dlouhodobé je ocekavan nardst podilu elekttiny v energetické
bilanci statu. | pres znac¢né oc¢ekavané Uspory bude previaddat
rlstovy trend.

— Provedené analyzy dokazuji, Ze provoz ES CR bez prolomenf
limitd tézby hnédého uhli je mozny jen za cenu nartstu podilu
plynu v ¢eské energetické bilanci a pri vyznamnych dopadech
na ceské teplarenstvi, kde takovy pristup povede ke ztraté
konkurenceschopnosti stévajicich teplarenskych systéma.

Ve vysledku mize dojit az k rozpadu a zaniku dlouhodobé
budovaného systému centralizovaného zésobovani teplem
(CZT) se véemi z toho vyplyvajicimi disledky. Systém CZT je
v CR na vysoké Grovni a pokryva zhruba polovinu poptavky
po teple. Vyuzivané hnédé uhli by mélo byt smérovano

do teplarenstvi pro vysokoucinnou kogeneracni vyrobu
elekttiny a tepla (KVET). CR by v situaci, kdy je budouci
vztah Evropy a Ruska znacné nejisty a kdy samotné EU
vyzyva k vyuzivani domécich zdrojd, méla podporovat vyuziti
tuzemskych zasab surovin a nezvysovat vyznamnym
zplsobem svoji dovozni zavislost.

— Preference ekologického a efektivniho vyuzivani domacich
zdrojt (OZE, uhli, jadro) by méla byt strategickou odpovédi
na vysokou miru nejistot budouciho vyvaje trhu s elektrinou
i plynem a velkou nejistotu politické situace a bezpecnosti
dodévek ze zahrani&i. Pro rozvoj ES CR se jevi vhodny spige
omezeny pocet plynovych zdrojl pro regulacni sluzby, nikoli
pro vyrobu elektfiny v zékladnim pasmu. Neumérny rozvoj
vyroby elektfiny ze zemniho plynu Ize z hlediska energetické
bezpecnosti oznacit za soucasné situace jaka rizikovy.

— Decentralni zdroje jsou skupinou s nejvetsim potencidlem

rUstu. Pri stanovovani miry jejich uplatnéni je potreba kromé

pIné trznich principC respektovat dvé hlediska: energetickou
bezpecnast a provozuschopnost ES. Maximalni vyuzitelny
potencial je nutno konfrontovat s moznastmi provozu
soustavy a s dopady na regulacni sluzby. Budovani a investice
se v budoucnu vice presunou do novych oblasti — akumulace

also in the long-term perspective. However, what is missing

and unclear, is the financing of this sector. If the nuclear program
fails to develop, the Czech PS will encounter serious challenges
(dependence on imports, environmental pressures). In view of the
fact that nuclear power represents, under the conditions of the CR,
the most efficient tool for low-emission power industry, the service
life of the nuclear power plant Dukovany should be extended to

the maximum possible duration. An eventual construction of new
nuclear units represents an impartant component for assuring that
the baseload will be covered and for the stabilization of energy
security of the CR. We recommand full utilization of the available
potential of heat supplies from NPPs.

To analyze regularly the possibilities of the development of the
demand for electricity, primarily in new fields of consumption (e.g.
electric vehicles, heat pumps), and to evaluate potential energy
savings, and all of that in relation to the development of gas and
heat industries. In a long-term outlook, an increase of the share of
electricity in the energy balance of the CR can be expected. Even in
spite of considerable expected energy savings the increasing trend
will be overcoming.

The analyses carried out prove that the operation of the CR PS
without cancelling the limits of brown coal mining is possible at

the price of an increase of gas share in the Czech energy balance
and with important impacts on the Czech heat industry, where this
approach will lead to the loss of competitiveness. The cansequence
of such a development may be the disintegration and destruction
of centralized heat sources (CHS) system with eventual serious
conseqguences. The CHS system is in the conditions of the CR at

a very advanced level and it covers one half of the overall heat
demand. The CR should, in the situation when the future relation
between Russia and Europe is very uncertain and when European
Union itself calls for the utilization of domestic sources, not

ignore domestic reserves of raw materials and also not increase

in a serious manner its dependence on imports. Brown coal used
should be directed to the heat industry with highly efficient CHP.
The preference of domestic sources should be a strategic
response to the current high degree of uncertainty regarding the
future development of trading with electricity and gas and a large
uncertainty of the political situation and security of energy sources
abroad. As regards the future development of the CR PS, it is
possible to recommend a rather limited number of gas sources used
far regulation services, not for the generation of baseload electricity.
A disproportionate development of the generation of electricity

98

Zprava o ocekavané rovnovaze mezi nabidkou a poptavkou elektfiny a plynu



pro soustavu, posilovani distribuénich siti na Urovni nn a vn,
vyssi padil regulace na Urovni distribucnich siti a komplexni
Smart resent.

— Rozvoj elektromobility v technicko-ekonomicky odlvodnéné
mite je prispénim ke snizeni zavislosti CR na kapalnych
dovozovych palivech s pozitivnimi enviranmentalnimi dopady.

— ES CR bude potiebovat nové technologie. Jde zejména
o denni akumulaci elektfiny a systém inteligentniho mérent,
fizeni a komunikace, ktery bude potrebny zejména pri
intenzivnim rozvoji elektromobility. Oblast novych technologi
je prilezitosti pro ¢esky primysl, a proto je potrebné vytvorit
podminky pro uplatnéni domaciho vyzkumu, vyvoje a vyroby.

— S rozvojem lokalni vyroby bude ¢im dal vyznamnéjsim
problémem Uplnost bilance elektfiny (vyroba a spotfeba)

z pohledu mérenych a vykazovanych hodnot. Je nutné zajistit,
aby se do ES nepfipojovala nemérena vyroba, ktera by vedla

k nemoznosti sestaveni Uplné bilance a nedostatku informaci pro
vyhodnocovani jejino provozu (napf. i miry dosahovanych Gspor).

from natural gas can be regarded, from the point of view of energy
security and the current palitical situation, as very risky.

A further development of RES and of the distributed generation
should be based on purely market principles (without any subsidies)
and also in the degree that is technically and economically bearable
far the CR PS operation. Distributed sources are a group with

the largest growth potential. When determining the degree of

their application in the EPS CR, it is necessary to respect, apart
from full market principles, two basic viewpoints: energy security
and EPS operation. The maximum usable potential must be thus
confronted with the options of the EPS operation and with impacts
on regulation services. A gradual transition toward the distributed
electric power system is possible; this is analyzed within the
framewaork of this study. Building and investments will shift toward
new fields of application (system accumulation, distribution system
reinforcements at the LV and HV levels, higher regulation and smart
elements).

In order to further reduce the energy dependence of the CR

on imported fuels, it is desirable to support the development of
electromobility in the degree which will be substantiated both from
the environmental and technically economic point of view.

The Czech EPS will need in the medium-term to long-term harizan
new technologies. Needed are in particular the daily electricity
accumulation (especially in the context of the RES development)
and smart system of measurement, control and communication
(which will be necessary particularly for the intense development
of electromohility). This field of new technologies is a great
opportunity for the Czech industry, and, therefore, it is necessary
to set up conditions for the application of the domestic research,
development and production.

As the development of the small distributed generation goes

on, the completeness of the electricity balance (generation

and consumption), from the point of view of the measured and
reported data, will be becoming more and more of a problem. We
do vigorously warn against the option to connect non-measured
generation to electric power network. Such a situation would
endanger the development and completion of the full system
balance and it would lead to a shortage of information for the
purpose of any evaluation of the system operation (e.g., even the

volume of energy savings).
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VYHODNOCENI VARIANT
DLOUHODOBEHO ROZVOJE PRO OBLAST
PLYNARENSTVI

Pro plynarenstvi CR je charakteristické stabilita, bezpetnost

provozu a relativni stagnace az pokles spotreby plynu.

Podoba plynéarenstvi bude zaviset predevsim na cenovych

proporcich zakladnich energetickych komodit a na budoucnasti

politik ochrany klimatu a ovzdusi. Vyznamny vliv bude mit

i postoj EU k dodavkédm zemniho plynu z politicky rizikovych

oblasti (aktualng Ruské federace a oblast Kaspického mote)

a k navySovani energetické zavislosti CR obecné. Existuje velmi

vyrazny potenciél navysovani spatfeby zemniho plynu viivem

jeho vyuziti pro vyrobu elektfiny a vyrobu tepla tam, kde je dnes
vyuzivano jinych zdroji primarni energie (hnédé a cerné uhli).

Vystupy z provedenych analyz Ize shrnout takto:

— Je vhodné pravidelné analyzovat moznosti vyvoje poptavky
po plynu, predevéim v novych oblastech spotfeby (napf.
mikrokogenerace — MKQ, doprava, nahrada hnédého uhli),

a vyhodnocovat potencial Uspory energii, to vse ve vazbé
na budouci rozvoj elektroenergetiky a teplarenstvi.

— Integrace CR do pfipravovanych projekt( plynovodnich tras
v regionu by meéla byt aktivné prosazovana za Ucelem dalst
diverzifikace zdrojl i prepravnich tras plynu (pfedevsim pristup
k polskému LNG a pFistup k rakouskému uzlu Baumgarten)
véetné posilovani schopnosti reverznich tokd plynu.

— S ohledem na budouci bezpecnost a spolehlivost zasobovani
plynem je vhodné nadale realizavat rozvoj plynarenstvi
s ohledem na vyuZiti zdrojd plynu na tizemi CR (konvenéni
zésoby, bioplyn, potencialné i bridlicovy plyn), a nenavy$ovat
neumeérné podil plynovych zdrojd na vyrobe elektfiny a tepla.

— Vyuzivani zasobnikd plynu v CR a jejich rozvoj by mél byt
zajistén k adekvatni predpokladané spotrebé. V zajmu
bezpecnosti provozu plynarenské soustavy, a tedy v zajmu
energetické bezpednosti CR, by méla byt potteba budovani
novych kapacit pravidelngé provérovana a v pripade zjisténych
disproporci zajisténa i za nepriznivych trznich podminek.

EVALUATION OF THE LONG-TERM
DEVELOPMENT VARIANTS FOR THE GAS
INDUSTRY

The characteristic features of the gas industry of the Czech Republic

are currently stability, security of operation and relative stagnation

to decrease of the gas consumption. In the medium-term and long-

term perspectives, however, significant changes await the gas

industry. These changes may — provided some conditions are met

— substantially affect gas role and application. The shape of the gas

industry will primarily depend on relations between prices of major

energy commodities and on the future policies in the protection of
climate. An important factor will also be the attitude of EU toward the
supplies of natural gas from politically risky regions (currently Russian

Federation and the Caspian Sea region) and to the increase of energy

dependence generally. There is a very pronounced potential for the

increase of natural gas consumption due to its use for electricity and
heat production in those locations, where today other primary energy
sources (brown and hard coal) are used. Recommendations for decision-
makers in the field of gas industry can be summed up as follows:

— To analyze regularly options of the gas demand development, first of
all in new consumption applications (e.g. MCHP, CNG and for brown
coal replacement), and to evaluate potential of energy savings, all in
relation to the future development of the electric and heat industry.

— To assert actively the integration of the CR into projects of gas
transmission pipelines, which are under preparation in our region, and
thus to diversify both sources and transport routes (primarily the
access to the Polish LNG and also the access to the Austrian gas hub
in Baumgarten) and to strengthen the ability of reversed gas flows.

—To use gas sources on the territory of the CR effectively (conventional
deposits, biogas, shale gas), not to increase disproportionally the
share of gas fired heat and electricity sources on production, in
particular in those cases, when it is desirable to prefer domestic
primary sources to imported gas and thus not to increase the import
dependence of the CR.

— To monitor the situation in gas storage and to assure the utilization
of gas storage capacities in the CR and their development adequately
to the anticipated consumption. In order to maintain the security
of the operation of the Czech gas system, and, hence, in order
to assure energy security of the CR, the need to build new gas
storage capacities should be regularly checked and in case of the
positive finding, it should be assured even under unfavorable market
conditions.
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ZAVERY

Zprava Ocekavand dlouhodobd rovnovdha mezi nabidkou

a poptdvkou elektriny a plynu nabizi aktudlni reprezentativni
pohled na mozné cesty rozvoje ¢eské elektroenergetiky

a plynéarenstvi, které jsou posuzovany jako komplexni celek dle
kritérii adekvatnich pro dané oblasti, a to do roku 2050. Reseni
obou ¢asti je vzajemné velmi Uzce provazéno a zasazeno

do kontextu podminek danych legislativnim rémcem Evropské
unie, to v&e pti respektovani specifik energetiky Ceské republiky.

Zajisténi dodavek elektriny pro pokryti tuzemské spotreby

je povazovano za strategickou prioritu Ceské republiky.
Potencidl dovozu elektfiny ze zahrani¢nich soustav Ize oznacit
za omezeny a do znacné miry i rizikovy. V podminkach CR
nelze do roku 2050 energetickou bezpecnost statu zaloZit ani
pouze na masivnim a do zna¢né miry obtizné predikovatelném
rozvoji velkého mnoZstvi decentrélnich zdroji (obnovitelnych

i neobnovitelnych) umisténych u spottebiteld (prosumers),
jakkoli je nezpochybnitelng, ze k vyznamnému rozvoji této
skupiny zdrojd skutec¢né dojde. Z tohoto dtivodu jsou ve vSech
variantach navrzeny a k vystavbé doporuceny i nové zdroje
velkych jednotkovych vykont. Jedna se o diferencovany mix
jadernych, plynovych a uhelnych zdrojt. Navrzené varianty
uvazuji znac¢ny rozvoj vsech dostupnych typd decentralnich
zdrojii v mite Umérné jejich potencidlu v CR. Ve sledovaném
obdobi poroste vyznam koordinace a fizeni spotreby,

vyroby i akumulaénich prvkd, a to nové predevsim na Urovni
distribu¢nich soustav. K tomu bude v ES zapotiebi adekvatni
rozvoj inteligentniho mérent, fizeni a komunikace.

Pro plynarenstvi CR je charakteristicka témér absolutnf
zavislost na dovozu plynu a vyznamna tranzitni funkce CR pfi
preprave plynu. Tento fakt predurcuje i potfebné aktivity v této
oblasti. Jiz dfive deklarované potreba diverzifikace obchodnich

i fyzickych cest, posilovani mezistatniho propojeni i navysovani
kapacity zasobnikd nabyvéa na stéle vétsi aktualnosti vzhledem
k situaci v dodavkach zemniho plynu pres nestabilni regiony.
Planované plynovody Moravia, BACI a STORK Il predstavuiji cestu
ke zvySeni bezpednosti zAsobovani plynem v CR, nebot umozni
jak pristup do uzlu Baumgarten, tak zprostredkované i moznost
vyuzit! LNG z polského importniho terminélu Swinoujécie.
Spotteba plynu bude ovlivnéna pripadnou vystavbou

CONCLUSIONS

The Anticipated Long-Term Balance Between Electricity and Gas
Supply and Demand offers the current representative view of
potential development directions of the Czech electricity and gas
sectors which are assessed as a complex unit according to criteria
adequate for the involved sections by 2050. Solutions of both the
sectors are very closely interconnected and set in the context

of conditions given by legal frame of the European Union while
respecting specific aspects of the Czech Republic energy sector.

Ensuring electricity supplies to cover domestic consumption is
considered a strategic priarity of the Czech Republic. The potential
of electricity imports from foreign systems can be described as
limited and rather risky. In conditions of the Czech Republic by

2050, energy security of the country cannot be based solely on

the massive and hardly predictable development of a high number

of distributed sources (both renewable and non-renewable) located
at the consumers (prosumers) though this group of sources will
indisputably significantly develop. That is why new sources of great
unit capacities are suggested and recommended for construction in
all the variants. It concerns a differentiated mix of nuclear, gas and
coal sources. The drafted variants consider significant development
of all available types of distributed sources in the scope adequate to
their potential in conditions of the Czech Republic. The importance of
coordination and control of consumption, generation and accumulation
will grow in the observed period, newly especially in the distribution
systems. This will require adequate development of smart metering,
control and communication in the PS.

The Czech Republic gas industry is characterised by nearly complete
dependence on gas imports and an important transit function of

the Czech Republic in gas transportation. This situation predestines
the required activities in this sector. The previously declared need

to diversify both trading and physical routes, to reinforce the
international interconnection and to increase storage capacities
becomes even mare important due to the fact that natural gas is
supplied through instable regions. The planned gas pipelines Moravia,
BACI and STORK Il are a way to increase security of gas supplies to
the Czech Republic as they allow access to the Baumgarten node
as well as mediated possibility to use LNG from the Polish import
terminal Swinoujécie. Gas consumption will be affected by possible
construction of new steam-gas blocks for electricity generation, micro-
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novych paraplynovych blokd na vyrobu elektfiny, uplatnénim CHP utilization and partial replacement of brown coal by natural gas in
mikrokogeneraci a ¢aste¢nou nahradou hnédého uhli praveé heat industry.
zemnim plynem v teplérenstvi.

We can declare that the drafted variants, in connection with SEPR,

Lze konstatovat, ze fesené varianty v ndvaznosti na ASEK elaborately examine realistic possibilities of gas and electricity
detailné provéruji redlné moznosti vyvoje plynarenstvi industry in the Czech Republic. Thus it contributes to balanced

a elektroenergetiky CR, a pFispivaji tak k vyvazenému fulfilment of the three main strategic targets of SEPR, i.e. to security,
plnéni tfi hlavnich strategickych cild ASEK, tj. bezpec¢nosti, competitiveness and sustainability. With respect to the mutual
konkurenceschopnosti a udrzitelnosti. Vzhledem k provézanosti interconnection of electricity industry, gas industry, heat industry
elektroenergetiky, plynarenstvi, teplarenstvi a Uspor energie, and energy savings, where changes in one of the sectors affect the
kde zmeny v jedné ablasti avliviuji vyvoj ostatnich sektor(, others, it is desirable to pay continuous attention to the security of
je zadouci vénovat trvalou pozornost bezpecnosti zasobovani energy supplies in general.

energiemi obecné.
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OTE, a.s.

OTE, A.S. - POSKYTOVATEL KOMPLEXNICH
SLUZEB NA TRHU S ELEKTRINOU A PLYNEM
V CESKE REPUBLICE

— spolehlivé zpracovani a vymeéna dat a informaci na trhu
s elektfinou a trhu s plynem prostrednictvim centra datovych
a informacnich sluzeb 24 hodin, 7 dnt v tydnu,

— arganizovani krétkodobého trhu s elektfinou a plynem,

— zUctovani a vyporadani odchylek mezi smluvnimi a skutec¢nymi
hodnotami dodavek a odbért elektriny a plynu,

— poskytovani technického a organizacniho zazemi pro zménu
dodavatele elektriny a plynu,

— administrace vyplaty podpory obnovitelnych zdrojt energie,

— vydavani a sprava systému zaruk plvodu elektriny
z obnovitelnych zdrojd,

— sprava narodniho rejsttiku jednotek a povolenek na emise
sklenikovych plyna.

KONTAKTY

OTE, a.s.

Sokolovska 192/79
186 00 Praha 8 - Karlin

Tel: + 420 296 579 160
ote@ote-crcz
www.ote-cr.cz

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;

— QOrganizing 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.

CONTACTS

OTE, as.

Sokolovska 192/79
186 00 Praha 8 - Karlin
Czech Republic

Tel: + 420 296 579 160
ote@ote-cr.cz
www.ote-cr.cz
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POZNAMKY
NOTES
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