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ZKRATKY
LIST OF ABBREVIATIONS

4M MC Propojeni dennich trh& mezi Ceskou republikou,
Slovenskem, Madarskem a Rumunskem

aFRR Regulace vykonové rovnovahy s automatickou aktivaci
(Automatic Frequency Restoration Reserve)

AT Rakousko

BACI Bidirectional Austrian-Czech Interconnection
(Cesko-rakousky propojovaci plynovod)

BRKO Biologicky rozlozitelny komunéini odpad

Cccs Zachycovani a ukladani oxidu uhli¢itého
(Carbon Capture and Storage)

ccu Zachycovani a vyuziti oxidu uhli¢itého
(Carbon Capture and Utilization)

CEGH Central European Gas Hub AG, Rakousko

CNG Stlaceny zemni plyn (Compressed Natural Gas)

CSP Celkova spotieba plynu

Ccz/CR Ceska republika

CZT Centralni zasobovani teplem

DE Némecko

DNT Doly Nastup Tusimice

DS Distribu¢ni soustava

DZT Decentrélni zdsobovani teplem

EK Evropska komise

ES/ES CR Elektriza¢ni soustava Ceské republiky

EU Evropska unie

EU ETS Evropské schéma pro emisni obchodovani
(European Union Emission Trading Scheme)

FVE Fotovoltaicka elektrarna

GEO Geotermalni elektrarna

HDO Hromadné dalkové ovlddani

HU Madarsko/hnédé uhli

JE Jaderna elektrarna

KVET Vysokoucinna kombinovana vyroba elektfiny a tepla

LNG Zkapalnény zemni plyn (Liquefied Natural Gas)

Lom CSA Lom Ceskoslovenské armady

MC Propojovani trhi (Market Coupling) na principu
implicitniho ptidélovani preshrani¢nich kapacit

mFRR Regulace vykonové rovnovahy s manualni aktivaci
(Manual Frequency Restoration Reserve)

MKO Mikrokogenerace

MPO Ministerstvo pramyslu a obchodu

MRC Propojeni dennich trhi s elektfinou regiont CWE, NWE,
SWE, IBWT (Multi-Regional Coupling)

OZE Obnovitelné zdroje energie

P2G Power to Gas

PCl Projekt spole¢ného zdjmu (Project of Common Interest)

PL Polsko

PPC Paroplynovy cyklus

PpS Podp0rné sluzby

PVE Precerpavaci vodni elektrarna

PS Pfenosova soustava

abbreviation description

4mMmmc

aFRR
AT
BACI
BIOMW
CCGT
Cccs
ccu
CEGH
CHP
CNG
CSA quarry
CZPS
Ccz/CR
DE
DH
DNC
DNT
DS

EC

EU
EUETS
GEO
HDO
HU
JE

LH
LNG
McC
mFRR
MKO
MPO
MRC

P2G
PCI

PL

PpS
PSHPP
PV
RES
SCGT
SEP
SK

SR
STORK I

Interconnection of day-ahead markets between
the Czech Republic, Slovakia, Hungary and Romania

Automatic Frequency Restoration Reserve
Austria

Bidirectional Austrian-Czech Interconnection
Biodegradable Municipal Waste
Combined Cycle Gas Turbine

Carbon Capture and Storage

Carbon Capture and Utilization

Central European Gas Hub AG, Austria
Combined Heat and Power Production
Compressed Natural Gas
Ceskoslovenska armada quarry

Czech Republic’s Power System

Czech Republic

Germany

District Heating

Domestic Net Consumption

Nastup Tusimice quarry

Distribution System

European Commission

European Union

European Union Emission Trading Scheme
Geothermal Power Plant

Mass Load Management Remote Control
Hungary

Nuclear Power Plant

Local Heating

Liquefied Natural Gas

Market Coupling

Manual Frequency Restoration Reserve
Micro-CHP

Ministry of Industry and Trade

Interconnection of the day-ahead electricity markets CWE,
NWE, SWE, IBWT (Multi-Regional Coupling)

Power to Gas

Project of Common Interest
Poland

Ancillary Services

Pumped Storage Hydroelectric Power Plants
Photovoltaic Power Plant
Renewable Energy Sources
Simple Cycle Gas Turbine
State Energy Policy

Slovak Republic

Secondary Regulation

Interconnecting gas pipe between Czech Republic
and Poland
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zkratka vyznam abbreviation description

SCGT Plynova turbina s jednoduchym cyklem TGC Total Gas Consumption
(Simple Cycle Gas Turbine) TRU Trading Region Upgrade
SEK Statni energeticka koncepce s Transmission System
SK Slovenska republika VE Water Power Plant
STORK I Cesko-polsky propojovaci plynovod wPP Wind Power Plant
SR Sekundarni regulace XBID Cross-border Intraday Coupling
TNS Tuzemska netto spotieba
TRU Zlepseni fungovani obchodniho regionu
(Trading Region Upgrade)
VE Vodni elektrarna
VTE Vétrna elektrarna
XBID Projekt pro propojeni vnitrodennich trha

(Cross-border intraday coupling)
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uvoD
INTRODUCTION

Elektroenergetika, teplarenstvi a plynérenstvi jsou nejdalezitéjsimi
energetickymi systémy a vytvoreni prostiedi, zajistujici rovnovahu
mezi stranou poptavky a nabidky, je bezesporu celospolec¢enskym
zajmem. Operator trhu (OTE, a.s.) je v rdmci svych zdkonnych
povinnosti povinen' zpracovavat a predavat Ministerstvu prdmyslu

a obchodu, Energetickému regulaénimu ufadu, provozovateli
prenosové soustavy elektfiny a provozovateli pfepravni soustavy
plynu alespor jednou ro¢né zpravu o budouci ocekdvané spotiebé
elektfiny a plynu a o zplisobu zabezpeceni rovnovahy mezi nabidkou
a poptavkou elektfiny a plynu.

Obecnym cilem studie Oc¢ekavana dlouhodoba rovnovaha mezi
nabidkou a poptavkou elekttiny a plynu je identifikace moznych
problémd a narokl energetiky, nalezeni problematickych i
nebezpecnych tendenci a stanoveni limitu a rizik v dlouhodobém
horizontu, a to konkrétné pro obdobi 2018 az 2050. Zpracovavana
studie vsak svym pojetim nepredikuje zplsob rozvoje, indikuje pouze
nutna opatreni, investice a disledky pfi volbé urcitého sméru rozvoje
energetiky, ktery je modelovéan predem definovanou piipadovou
studii. V pomérné dynamickém prostredi, jakym je energetika
obecné, tak dava tato studie ¢tendfi moznost vlastnich analyz pfi
zméné vstupnich podminek na trhu s elektfinou nebo plynem nebo
pii potfebé odklonu od zvolenych predpokladd. Timto pfistupem
napomaha tato studie rozvoji energetiky a napomaha nalézt
odpovédi na otazky:
> Jak masivni aplikace uspornych opatieni a pfechod k nizkoemisni
energetice zméni rozvoj energetiky?
Jaké jsou moznosti vyvoje poptavky po elektting, teple a plynu?
Jaky mUze byt rozvoj a provoz zdrojové zékladny ES CR? Jak riizné
cesty jejiho vyvoje ovlivni spolehlivost jejiho chodu?
> Jak se mlze vyvijet nabidka a situace na trhu s elektiinou
a plynem?
> Jaké mnozstvi plynu bude mozné ziskat z tuzemskych
konvenénich i novych zdroj, kolik plynu bude potteba do Ceské
republiky importovat?
Jaka bude potieba zasobnikd plynu v Cesku?
Bude kapacita elektrickych a plynarenskych siti dostatecna?
Jaké jsou technické, ekonomické, environmentalni a bezpec¢nostni
dusledky zvoleného sméru rozvoje energetiky?

Zpravy, prezentace na setkanich odbornych skupin a dalsi informacni
materialy poskytuiji decizni sféte Ceské republiky oporu pro politicka
rozhodnuti o budouci koncepci energetiky. Tato zprava je stru¢nym
vytahem uréenym pro vefejnost; detailni vysledky studie byly pfedany
zakonem stanovenym subjektlm. Pfi zpracovani studie byla vyuzita
data Gcastniku trhu ze zaii 2017.

' §20a, odst. 4, pism. f), zakona ¢. 458/2000 Sb., o podminkach podnikani a o vykonu statni
spravy v energetickych odvétvich a 0 zméné nékterych zakon (energeticky zakon),
ve znéni pozdéjsich piedpisu; dale Statni energeticka koncepce, cil 6.2e.

The electricity, heating and gas industries are the most important energy

systems, and creation of the environment providing the balance between

supply and demand is in the interest of the whole society. The market

operator (OTE, a.s.) is obliged' to process and submit - to the Ministry

of Industry and Trade of the Czech Repubilic, the Energy Regulatory

Office, the transmission system operators and the distribution system

operator - a report on anticipated future electricity and gas consumption

and the ways of securing the balance between the supply of, and

demand for, electricity and gas.

The general objective of the Anticipated Long-term Balance between

Electricity and Gas Supply and Demand study is the identification

of potential problems and needs of the energy industry, the identification

of problematic or dangerous trends and the setting of limits and risks

in the long-term horizon, namely for the period between 2018 and 2050.

This study does not predict development itself, it indicates the necessary

measures, investments and consequences of choosing a certain direction

of energy development that is modelled by a predefined case studies.

In a relatively dynamic environment, such as the energy industry in general,

this study allows readers to make their own analyses by changing the input

conditions of the electricity or gas market, or by departing from the chosen

assumptions. By this approach this study helps the energy industry

development and helps to find answers to questions:

>

How can extensive application of savings measures and transition to
low-emission energy change the development of energy industry?
What are the possibilities of the electricity, heat and gas demand
development?

What can be the development and operation of source base of the
Czech Republic’s power system? How will the different paths

of development affect reliability of its operation?

What will be the supply and situation on European electricity and gas
market?

How much gas can be obtained from conventional and new domestic
sources and how much will need to be imported by the Czech
Republic?

What will be the need for gas storages like in the Czech Republic?
Will the capacity of the Czech electricity and gas system suffice?
What are the technical, economic, environmental and security
implications of various paths of development of the electricity
industry?

The outputs concerning the solutions in the form of reports, presentations

at the meetings of professional groups and other informational materials,

provide support to the decision sphere of the Czech Republic for political

decisions about the future concept of the energy industry. This report is

a brief version for the public; detailed results of the study were submitted

to statutory bodies. For the elaboration of the document, relevant data

as of September 2017 were used.

See § 20a, paragraph 4, letter f), Act no. 458/2000 Coll., on Business Conditions and Public
Administration in the Energy Sectors and on Amendment to Other Acts, as amended;
and also Energy Policy, target 6.2e.
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RESENE PRIPADOVE STUDIE
CASE STUDIES

Liberalizované prostfedi nedéva prostor centrdlnimu planovani a Cisté
koncep¢nimu pristupu k rozvoji energetiky. Jednotlivé entity se
chovaji trzné ¢i tak, aby plnily své povinnosti regulovanych subjektd,
koordinace mezi nimi je z tohoto dlivodu omezenj, prostiedi je
dynamické a zmény mnohdy az prekotné. Z téchto diivodi neni
Dlouhodoba rovnovaha konkrétnim ¢i zdvaznym planem, ktery

po zméné jediného ze vstupnich parametrl ztrati smysl. Jako funkéni
a smysluplné se proto jevi zvolit pfistup pfipadovych studii, jejichz
prostfednictvim je analyzovano komplexni spektrum problematik
energetiky, od vyhledu poptavky pfes zajisténi zdroju primarni
energie, dostate¢nost zdrojl elektfiny a plynu, dostate¢nost
elektrickych a plynéarenskych siti az po investicni a provozni ndrocnost
a environmentalni dopady.

Zjednodusené je Ize popsat takto:

1. detailni analyza okolnosti feseni,

2. nazakladé téchto analyz jsou stanoveny cile jednotlivych
pfipadovych studii — naplnéni Statni energetické koncepce (SEK),
dekarbonizace energetiky a dalsi,

3. definice poptavky po elektfiné a teple pro jednotlivé pfipadové
studie,

4. navrh skladby zdrojové zékladny,

5. aplikace provoznich opatieni pro dosazeni spolehlivého
provozu ES,

6. pozadavky ES na primdrni zdroje jsou konfrontovény s jejich
dostupnosti,

7. analyzy elektrickych siti,

8. analyzy plynarenstvi (dlraz na zasobniky, pfipojovani novych
zdrojli a dobu provozu soustavy za nepfiznivych okolnosti),

9. kontrola naplnéni cilQ, v pfipadé nesplnéni nastava iterace
bodl 3 az8,

10. ekonomické vyhodnoceni,

11. definovani doporuceni, zavér( a rizik.

V mezich vyse uvedeného postupu je tieba vnimat i dale uvedeny
rozvoj zdrojové zakladny ES CR ¢&i kapacity zasobnik( plynu. Tento
rozvoj neni samoucelnym vstupem studie, ale je jiz jednim z vysledka
analyz. Dale definovana zdrojova zakladna je prostiedkem k napInéni
daného cile; popsany rozvoj zdrojl je timto cilem vynucen, jinak neni
cil dosazitelny.

Liberalized environment does not give ample space to the central
planning and conceptual approach to the energy sector development.
Its entities behave purely on market principles or with the aim to fill
their duties of regulated subjects; mutual coordination is limited,

the environment is dynamic and changes often rapid. For these reasons,
The Long-term Balance is not a specific or binding plan which would lose
its sense after one of the input parameter is changed. As both functional
and meaningful, case studies approach is chosen to analyse a complex
spectrum of energy industry issues from demand outlook, securing

the primary energy sources, sufficiency of electricity and gas sources,
sufficiency of electricity and gas networks to investment, operational
conditions and environmental impacts.

They can be simply described as follows:

1. circumstances of the solution are analysed in detail,

2. upon the analyses, targets are defined for each of the case studies -
accomplishing of State Energy Policy, decarbonisation of the energy
sector etc.

3. demand for electricity and heat is defined for each of the case studies,

4. source base structure is defined,

5. operation measures are applied to achieve reliable operation
of the power system,

6. the power system's requirements on primary sources are confronted
with their availability,

7. electrical network analyses,

8. gasindustry analyses (focus on gas storage, connecting new
sources and the duration of system’s operation under unfavourable
conditions),

9. check if the targets are met; if not, items 3 to 8 are iterated,

10. economic evaluation,

11. definition of recommendations, conclusions and risks.

The above described development of both source base of the Czech
Republic’s power system and gas storage capacities shall also be
perceived within limits of the above procedure. This development is

not just an input of the study but already one of the analyses’ results.
The below defined source base represents the means to achieve the set
target; the described development of sources is forced by the set target,
otherwise the target may not be accomplished.
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V roce 2017 byly takto ve Studii zpracovany ¢Ctyfi pfipadové studie.
Prvni z nich, Nulova pripadova studie, se zaméfuje na provéreni
moznosti dlouhodobého fungovani ceské energetiky v pripadé, ze by
nebylo do energetiky vyznamné investovano. Dalsi dvé z pfipadovych
studii jsou diferencovény zplsobem dosazeni dekarbonizace
energetiky v roce 2050. Prvni z nich, Unijni - Uspory, dosahuje cile

EU Energy Roadmap 2050 predevsim s ddrazem na co nejvyssi
mozné uspory. Druhd pfipadova studie Unijni - nizkoemisni zdroje
naopak predpoklada dosazeni cild Roadmap 2050 zejména vyuzitim
nizkoemisnich zdrojli energie. Pfipadova studie Koncep¢ni v hlavnich
rysech rozvadi Statni energetickou koncepci.

Pfipadové studie vychazeji z pfedpokladu zachovani sobéstacnosti

CR v pokryti poptévky elektfiny. Tomuto cili jsou pfizpsobeny

potfeby at uz novych zdrojd, nebo Uspor energie v jednotlivych letech

zkoumaného obdobi. PoZzadavek na sobéstacnost je dan nékolika

dlvody:

> respektuje pozadavek uvedeny mimo jiné v Statni energetické
koncepci, a to zajistit provoz ES CR vlastnimi zdroji,

> dovoz elektfiny predstavuje pouze hypotetické feseni z divodu
malo pravdépodobné dostupnosti elektfiny v okolnich zemich,

> dovoz elekttiny pres stavajici a planovana preshranicni vedeni neni
mozny v takové mife, aby pfi o¢ekdvaném odstavovani stavajicich
zdroja v CR zabezpetil o¢ekavany rozvoj poptéavky,

> dovoz elektfiny je pouze ¢aste¢nym fesenim problému energetiky.

Ze studie je ziejmé, ze jak naplnéni SEK, tak napInéni pozadavk{
na dekarbonizaci pfindsi velké vyzvy, predevsim v oblasti vystavby
novych zdrojl. Jednotlivé pfipadové studie je nutno vnimat vzdy
ve vyse uvedeném kontextu. Jevi-li se nékteré z navrhovanych
opatreni jako obtizné realizovatelné, ndkladné ¢i az nepfimérené,
pak je potieba hledat prvotni pticinu nikoliv v navrzené zdrojové
zékladné, ale v cili dané pripadové studie.

In 2017, four case studies were analysed in the study. The first of them,
the Zero case study focuses on examining the possibility of long-term
operation of Czech energy industry, when there is no significant
investment. Two of the case studies are differentiated by the approach
of achieving energy industry decarbonisation by 2050. The first

of these, the EU — Energy Savings achieves the EU Energy Roadmap
2050 with the emphasis on savings measures as much as possible.

The second, the EU - Low-Emission Sources, on the other hand, assumes
the achievement of the Roadmap 2050 targets by utilizing low-emission
energy sources. The Conceptual case study is based on the State

Energy Policy.

All the case studies are based on the presumption that self-sufficiency
of the Czech Republic in covering the demand for electricity will be
maintained. This goal defines needs for new sources or for energy savings
in each year of the examined period. The requirement for self-sufficiency
is due to the several reasons:
> respects the requirement specified, besides others, in current State
Energy Policy to secure operation of the Czech Republic’s power
system by domestic sources,
> electricity import is only a hypothetic solution in view of electricity
availability on market in neighbouring countries,
> with the existing and planned cross-border lines, electricity
imports are not possible in large enough scope to secure
the anticipated development of demand along with the anticipated
decommissioning of the existing sources,
> electricity imports are only a partial solution of the issues
of the energy sector.

As this study implies, fulfilling of both the State Energy Policy and
decarbonisation requirements pose great challenges especially

in construction of new sources. Each of the case studies shall be treated
always in the above context. If some of the drafted measures seem to
be difficult to implement, too costly or inadequate, the primary cause
shall be sought in target of the involved case study not in the drafted
source base.

Resené pFipadové studie | Case studies




PRIPADOVA STUDIE NULOVA

Cilem pfipadové studie Nulové v elektroenergetice je indikovat
okamzik (rok), kdy prestava byt ¢eska ES sobéstacna. Vypoclty
piipadové studie Nulové jsou prvnim krokem reseni, ktery slouzi pro
piipravu dal3ich (sobéstacnych a provozuschopnych) pfipadovych
studii. V Nulové pripadové studii se predpoklada pouze provoz
soucasnych zdroju a jejich budouci postupny utlum dle udajl jejich
provozovatel(, nepredpokladaji se zadné nové zdroje, vyjma zdroju,
které jsou v dobé zpracovani studie tésné pred dokoncenim nebo
se jiz nachazeji ve zkusebnim provozu a jejichz zprovoznéni Ize
povazovat za raciondlné vérohodné. Na zakladé pokryvéni diagramu
zatizeni je indikovan casovy profil, ve kterém se jiz projevuje trvaly
vykonovy deficit zdrojové zakladny. Zjistény ¢asovy horizont je spise
optimistickym Gdajem, nebot v konkrétnich kratkodobych ¢asovych
Usecich béhem roku muze k deficitu dojit jiz dfive. Na stranu druhou
nelze zjistény casovy fez povazovat ani za rok, kdy jiz nebude
soustava provozovatelna. Vysledky je potfeba chapat z hlediska
sobésta¢nosti ES CR na drovni prebytk(i a nedostatkd pohotového
vykonu. Zasadni vliv na analyzy Nulové piipadové studie ma
predevsim uvazovéni provozu stavajici jaderné elektrarny Dukovany,
coz ukazuje i nésledujici obrazek.

THE ZERO CASE STUDY

The target is to identify the moment (year) when the Czech power
system stops being self-sufficient. Calculations of the Zero case

study are the first step to the solution and serve as the base for other
(self-sufficient and operable) case studies. In the Zero case study it is
only considered operation of current sources and their gradual decline
according to their operators; no new sources are anticipated apart from
those that are to be commissioned in near horizon or are subjected

to trial operation and their commissioning can be considered realistic
and credible. Upon the coverage of the load diagram, time profile is
indicated in which permanent capacity deficiency of the source base is
reflected. The detected time horizon is rather optimistic as the deficit
may appear earlier in specific short-time periods of year. On the other
hand, the detected time shall not be considered a year when the system
stops being operable. The results are to be understood in relation

to self-sufficiency at the level of surpluses and lacks of available
capacity. Analyses of the Zero case study are greatly affected especially
by the considered operation of the existing Dukovany nuclear power
plant, as shown in the following picture.

——  provoz JEDU do 2025-2027
NPP Dukovany operated till 2025-2027

== provoz JEDU do 2035-2037
NPP Dukovany operated till 2035-2037

= provoz JEDU do 2045-2047
NPP Dukovany operated till 2045-2047

Obrazek 1 Piebytky (+) a nedostatky (-) pohotového vykonu
Figure 1 Surpluses (+) and lacks (-) of available capacity
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Cilem pfipadové studie Nulové v plynarenstvi je indikovat okamzik
(rok), kdy pomér celkové kapacity zasobnik{ plynu vici jeho ro¢ni
spotiebé opusti rozmezi stanovené SEK, tedy 35 az 40 %. Vypocty
pfipadové studie Nulové jsou prvnim krokem fedeni, ktery slouzi pro
pfipravu dalsich (zasobnikovou kapacitou dostatecné zajisténych)
pfipadovych studii. Nejsou uvazovany zadné nové zdsobniky, vyjma
stavajicich, ¢i zasobnikd, jez jsou v provozu nové a jejichz kapacita

s ¢asem jesté poroste, pfipadné pfipojeni zasobnikd nachdzejicich
se na Uzemi CR, ale vyuzZivanych nyni pro jinou soustavu. Vysledky

Nulové pripadové studie pro plyndrenstvi ukazuje nasledujici obrazek.

Konkrétné jsou zasobniky uvazovany takto:

> provoz vsech nynéjsich zasobnikli po celé obdobi 2018 az 2050,

> napojeni zasobniku v Dolnich Bojanovicich na ¢eskou
plynarenskou soustavu v roce 2019 (576 mil. m3),

> narudst kapacity zdsobniku Dambofice do roku 2021 ze stavajicich
190 postupné na 448 mil. m3.

The aim of the Zero case study in gas industry is to indicate a year
when the ratio of the total gas storage capacity and the annual gas
consumption goes beyond the range specified in the relevant State
Energy Policy, i.e. 35 to 40%. Analyses of the Zero case study is the first
step of the solution, which is used to prepare subsequent (secured
by the sufficient amount of gas storage capacity) case studies. No new
gas storage facilities are planned in addition to those already existing
and the recently commissioned ones and their storage capacity will
grow over time. The gas storage facilities that are located in the Czech
Republic, but currently used for another gas system, might be
connected. The results of the Zero case study for gas industry are
shown in the following picture. The gas storage facilities are dealt with
in the variant as follows:
> operation of the existing gas storage facilities for the entire
2018-2050 period,
> connection of the gas storage in Dolni Bojanovice (576 mcm)
to the Czech gas system in 2019,
> anincrease in the storage capacity of the Dambofice from current
190 mcm to 448 mcm in 2021.

= Koncep¢ni | Conceptual

Unijni - Gspory
EU-Energy Savings

=== Unijni - nizkoemisni zdroje
EU - Low-Emission Sources

Obréazek 2 Pomér kapacity zasobnik ke spotiebé - bez novych zasobniku
Figure 2 Ratio of gas storage capacity to consumption - without new storage facilities
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INVARIANTNi PREDPOKLADY

Nasledujici vycet uvadi seznam predpokladll a charakteristickych
rysu, které jsou spolecné piipadovym studiim Koncep¢ni, Unijni -
uspory i Unijni — nizkoemisni zdroje.

Vnéjsi vlivy

> Politika EU jako celek: viechny pfipadové studie predpokladaji
setrvani CR v EU, a tedy i to, Ze CR bude pod vlivem evropské
legislativy. Zaroven se ocekava, ze postoje EU zejména vuci
CO, vyrazné neoslabi. | z téchto dGvodi nenastavé v zadné
z ptipadovych studii prolomeni limitti na dole CSA.

> Politika EU viéi zemnimu plynu: nynéjsi nejednoznacny pfistup
EU k plynu (spiSe pfechodné palivo na cesté k dekarbonizaci
versus podpora vystavby patefnich plynovodu) se zméni
a na konci sttednédobého obdobi bude definovana jednoznac¢na
dlouhodoba politika pro evropské plynarenstvi.

> Trh s povolenkami na emise oxidu uhli¢itého: viechny
pfipadové studie pfedpokladaji zachovani mechanismu EU ETS
a funkéni trh s povolenkami (ceny povolenek vsak variantni jsou).

> Dovoz plynu: viechny pfipadové studie pfedpokladaji, ze na trhu
bude dostatek plynu pro pokryti indikované poptavky CR a bude
mozné jej fyzicky dopravit patefni potrubni infrastrukturou
ze zahranici do ¢eskych hrani¢nich pfedavacich stanic.

Poptavka elektfiny, plynu a tepla

> Vyvoj makroekonomiky: viechny pfipadové studie vychazeji
ze stejné predikce vyvoje makroekonomiky CR, ktera
piedpoklada postupnou konvergenci CR k priimérné ekonomické
vykonnosti EU.

> Predikce demografie: viechny pfipadové studie vychazeji
ze stejné demografické predikce, ktera predpoklada trvalé snizovani
porodnosti, starnuti populace a relativné vyrazny vliv imigrace.

> Aplikace uspor: viechny piipadové studie aplikuji uspory,
jejich mira je vsak rdzna: pfipadové studie Nulova, Koncep¢ni
a Unijni — nizkoemisni zdroje predpokladaji Uspory korespondujici
s pozadavky smérnice 2012/27/EU a Zimniho energetického
balicku; ptipadova studie Unijni — Uspory predpoklada priblizné
0 33 % vy33i tempo dosahovani Uspor ve srovnani s tfemi ostatnimi.

Sobéstacnost, spolehlivost, flexibilita

elektriza¢ni soustavy

> Sobéstacnost: piipadové studie jsou koncipovény jako
dlouhodobé sobéstacné v zasobovani elektrickou energii a jsou
navrzeny na saldo velmi blizké nule: importy elektfiny mohou
byt realizovany jen na preklenuti kratSiho obdobi nesouladu
nabidky a poptavky vlivem odstavovani a instalace zdroji vétsich
jednotkovych vykon(.

> Spolehlivost provozu zdrojové zakladny: vzhledem k narGstu
dulezitosti elektfiny je pozadovano mirné navysovani spolehlivosti
provozu. Zaroven se ocekava, ze cena nedodavky roste rychleji nez
ceny novych vyrobnich jednotek.

INVARIANT PRESUMPTIONS

The following presumptions and characteristic features are common

for all analysed case studies: Conceptual, EU - Energy Savings and EU —

Low-Emission Sources case study.

External influences

>

EU policy: all case studies assume that the Czech Republic remains
an EU member and therefore remains guided by European legislation.
It anticipates CO, targets will not be relinquished. This is one

of the reasons why cancelling of the limits in the CSA mine is not
considered in any of the case studies.

The EU policy on natural gas: the current ambiguous approach

of the EU to gas (although gas is seen as a transitional fuel on the way
out, the EU is currently supporting the construction of backbone gas
pipelines) will change, and at the end of the medium-term horizon

a clear long-term policy for the European gas industry will be defined.
CO, emission allowance market: all case studies anticipate
maintaining of the EU ETS mechanism and functional allowance
market (though allowance prices in the case studies vary).

Gas imports: all case studies assume that there will be enough gas
on the market to cover the indicated consumption in the Czech
Republic, and that it will be possible to transmit it physically

via the pipeline infrastructure from abroad to the Czech border
transfer stations.

Demand for electricity, gas and heat

>

Macroeconomic development: all case studies are based

on the same prediction of macroeconomic development of the Czech
Republic which assumes gradual convergence of the Czech Republic
economy to EU average.

Demographic prediction: all case studies are based on the same
demographic prediction which assumes permanent decline

in birth-rate, population aging and rather high immigration effect.
Savings: all case studies apply savings though their levels differ:

the Zero, Conceptual and EU — Low-Emission Sources case studies
assume savings that correspond with requirements of the Directive
2012/27/EU and the Winter Energy Package; the EU - Energy Savings
case study anticipates that the rate of the savings is going to be

ca. 33% higher in comparison to other three case studies.

Self-sufficiency, reliability and flexibility

>

Self-sufficiency: the case studies are designed as self-sufficient

in electricity supply in long-term with the balance approaching
zero: electricity imports are only acceptable to bridge short

periods of inconsistency between the supply and demand

due to decommissioning and installing of sources with higher

unit capacities.

Reliability of source base operation: with respect to the increasing
importance of electricity, moderate increase in required operation
reliability is considered. Value of lost load is concurrently anticipated
to grow faster than prices of new production units.
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> Dostatek flexibility: napInéni potieb statické i dynamické
flexibility (regulacni vykony); v ptipadé potieby jsou realizovéana
opatreni na zajisténi flexibility v¢etné jednotlivych kategorii
regulacnich vykond.

Provoz stavajicich zdrojt, primarni zdroje

> Provoz stavajicich jadernych elektraren: stavajici bloky jaderné
elektrarny Temelin jsou uvazovany v provozu az za sledovany
horizont roku 2050. Stavajici bloky jaderné elektrarny Dukovany
jsou uvazovany v provozu do let 2040, resp. 2042.

> Rozvoj novych jadernych zdroji: viechny pfipadové studie
uvazuji dva nové jaderné bloky v Dukovanech zprovoznéné
v letech 2039 a 2041. Pfipadné dalsi jaderné zdroje jsou
v pfipadovych studiich aplikovany rdzné.

> Provoz precerpavacich vodnich elektraren: viechny stavajici
precerpavaci elektrarny v CR jsou uvazovany v provozu
az do roku 2050.

> Elektrarny na fosilni paliva: parni elektrarny véetné zavodnich
jsou uvazovany s vyuzitim vysledkd dotaznikového Setfeni
a dle diskusi s jejich provozovateli.

> Vyuziti hnédého uhli: ve viech pfipadovych studiich je
vyznamnym rysem prechod ¢asti hnédouhelnych vyroben
elektfiny a tepla na jina paliva, kterymi jsou zejména zemni plyn
a biomasa. Pfechody jsou feseny individualné a pro jednotlivé
piipadové studie rizné. Nové bloky na hnédé uhli nejsou
uvazovany.

> Dovozy ¢erného uhli: Zadna z piipadovych studii neuvazuje
realizaci novych blok( na dovozové ¢i tuzemské ¢erné uhli.

> Spalovny odpadu: ve viech pfipadovych studiich je uvazovana
vystavba novych spaloven odpadu. Kromé ¢ty stavajicich spaloven
v Praze, Brné, Liberci a Chotikové, u nichz se predpoklada, ze budou
Vv provozu po celé fesené obdobi, se pocita s postupnym narlstem
instalovaného vykonu zdroj( na spalovani odpadu.

Elektrické sité

> Usporadani sitové infrastruktury: do roku 2050 se pfedpoklada
zachovani souc¢asné struktury, tedy jeden provozovatel patefni
infrastruktury a tfi hlavni provozovatelé distribucnich siti.

> Mezistatni propojeni: viechny piipadové studie predpokladaji
zachovani preshrani¢nich interkonektor( a realizaci dalsich ¢i
posileni stavajicich v rozsahu dle pland CEPS. Na profilu CZ/DE je
ve viech pfipadovych studiich uvazovano nasazeni PST, k jejichz
uvedeni do provozu doslo v roce 2017.

> Obnova a rozvoj elektrickych siti: ve viech pfipadovych
studiich se predpoklada obnova a rozvoj sitové infrastruktury
podle dlouhodobych rozvojovych plant jejich provozovateld.
V pfenosové siti se predpoklada, ze do roku 2040 dojde
k dokon¢eni ndhrady sité 220 kV siti 400 kV.

>

Sufficient flexibility: fulfilling of all demands for regulation
capacities is required; in case of need, measures to secure
the respective categories of regulation capacities are implemented.

Operation of the existing sources, primary sources

>

Operation of the existing nuclear power plants: the existing blocks
of the Temelin nuclear power plant remain in operation beyond

the observed horizon of 2050. The existing blocks of the Dukovany
nuclear power plant are anticipated to be kept in operation till 2040
and 2042.

Development of new nuclear sources: all case studies assume two
new nuclear blocks in Dukovany commissioned in 2039 and 2041.
Other nuclear sources are applied diversely in the case studies.
Operation of pumped storage hydroelectric power plants
(PSHPPs): all the existing PSHPPs in the Czech Republic are
considered to remain in operation till 2050.

Fossil power plants: operation of thermal power plants including
autoproducers is considered upon the results of questionnaire survey
and discussions with their operators.

Use of brown coal: as an important feature, all case studies consider
transition of a part of generating units and heating plants from brown
coal to other fuels, especially natural gas and biomass. The transitions
are dealt with individually and vary in each of the case studies.

No new brown coal units are anticipated.

Hard coal imports: none of the case studies considers
implementation of new blocks using imported or domestic hard coal.
Waste incineration plants: all case studies presume construction

of new waste incineration plants. Apart from the four existing
incineration plants in Prague, Brno, Liberec and Chotikov, which are
anticipated to remain in operation for the entire period of interest,
gradual increase in installed capacity of waste incineration sources is
considered.

Electrical networks

>

Arrangement of network infrastructure: maintaining of present
concept is anticipated by 2050 - i.e. one operator of the backbone
infrastructure and three main distribution system operators.
International interconnection: all case studies anticipate
preservation of the existing cross-border interconnectors,
commissioning of new or strengthening of the existing according to
CEPS plans. Use of phase shifting transformers commissioned in 2017
is considered in all case studies on the CZ/DE profile.

Renewal and development of electrical networks: renewal and
development of network infrastructure according to long-term
development plans of their operators is anticipated in all case studies.
The current 220 kV networks are anticipated to be fully replaced

by 400 kV networks by 2040.
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Plynarenska infrastruktura

> Usporadani sitové infrastruktury: do roku 2050 se predpoklada
zachovani soucasné struktury, tedy jeden provozovatel pateini
infrastruktury a tfi hlavni provozovatelé distribuc¢nich siti.

> Mezistatni propojeni: vsechny piipadové studie predpokladaji
zachovani dovozu plynu pres stavajici hrani¢ni pfedavaci stanice,
které jsou a budou dimenzovany imérné ocekavané poptavce,
a to predevsim pres profil CZ/DE a CZ/SK.

> Tranzitni a vnitrostatni prepravni soustava: pro viechny
piipadové studie se po celou dobu feseni oc¢ekava, ze parametry
tranzitni a vnitrostatni prepravni soustavy zdstanou pfinejmensim
na urovni stavu v roku 2017, pfipadné se zvysi dle plant
prepravce.

> Distribucni sité: viechny pfipadové studie o¢ekdvaji dostatecny
pocet a kapacitu predavacich stanic z prepravy do plynarenské
distribuce, pfipojeni velkych zdroji na plyn je pak analyzovéno
detailngji.

> Provoz stavajicich zasobniki plynu: viechny stavajici zésobniky
plynu jsou uvazovany v provozu po celé fesené obdobi 2018 az
2050, déle se ve vsech pfipadovych studiich pocita s nardstem
kapacity zdsobniku Dambofice a s pfipojenim zdsobniku Dolni
Bojanovice na ¢eskou plynarenskou soustavu. Neocekava se
pokles cerpacich a vtlacecich vykont zasobnik(.

Nové technologie

> Elektromobilita, plynomobilita: viechny pfipadové studie
pocitaji s narGstem elektromobility a plynomobility v CR, mira
penetrace je variantni.

> Akumulace: viechny pfipadové studie vyzaduji ke splnéni
jejich cild instalaci nové denni akumulace elektfiny, jeji mira
je v8ak diametrdlné odlisna. Sezonni akumulace je aplikovana
v pfipadovych studiich Unijni - Gspory a Unijni - nizkoemisni
zdroje.

> Demand side management: uvazovan ve viech pfipadovych
studiich, avsak v rlizné mife.

> Decentralni vyroba, prosumers: ve viech piipadovych studiich
se predpoklada narust této skupiny Ucastnikl trhu, jeji mira je vsak
diferencovana.

> Pramysl 4.0 je zohlednén zejména v predikci poptavky
po elektiiné - predikce pocitd s pokracujici elektrifikaci primyslu,
coz je promitnuto do predikce vyvoje elektroenergetické
naroc¢nosti.

> Zachycovani a uskladiiovani oxidu uhlicitého (CCS):
technologie CCS neni uvazovéna v Zddné z pfipadovych studii;
piipadové studie Unijni — Uspory a Unijni — nizkoemisni zdroje viak
pocitaji s technologii CCU v rdmci procesu metanizace vodiku.

> Smart grids: dlouhodobd rovnovéha analyzuje detailné sité
PS a 110 kV, kde nelze z dnesniho pohledu ocekavat zasadni
vliv smart technologii. Pfi analyzach siti vSech hladin jsou v3ak
analyzovany moznosti vyuziti vsech dostupnych konkrétnich
technologickych feseni, kterd umozni zejména absorbovat vysoky
podil decentrdlIni vyroby.

Gas infrastructure

>

Network infrastructure: to 2050, the existing gas infrastructure
should be maintained, i.e. one operator for the backbone
infrastructure and three main distribution systems operators.
International interconnections: all the case studies anticipate that
gas imports will keep coming via the existing border transfer stations,
which are and will be dimensioned proportionately to the anticipated
demand, particularly via the CZ/DE profile and possibly also

the CZ/SK profile.

Transit and domestic transmission system: for all the case studies
over the entire examined period, it is anticipated that the parameters
of the transit and intrastate systems will remain at least at the 2017
level, or possibly increase according to the operator’s plan.
Distribution networks: all the case studies anticipate a sufficient
number and capacity of transfer stations from transmission to
distribution networks; the connection of large-scale, gas-combustion
sources is analysed in more detail.

Operation of gas storage facilities: all the existing gas storage
facilities are taken into account as operating over the entire
examined period from 2018 to 2050; in all the case studies, further,
an increase in the gas storage capacity of the facility in Dambofice
and the connection of the facility in Dolni Bojanovice to the Czech gas
system are anticipated. A decrease in the withdrawal and injection
capacities of gas storage facilities is not anticipated.

New technologies

>

Electromobility, gasmobility: all case studies consider increase

in electromobility and gasmobility in the Czech Republic;

the penetration level depends on the case study.

Accumulation: to meet the set targets, all case studies require
installation of new daily accumulation though their rate greatly
differs. Seasonal accumulation is applied in the EU - Energy Savings
and EU - Low-Emission Sources case studies.

Demand side management: considered in all case studies but to
different extents.

Dispersed production, prosumers: all case studies presume increase
in this group of market participants but the extents greatly differ.
Industry 4.0 is included mainly in the prediction of demand for
electricity — it expects continuing electrification of industry which
reflects in development of energy intensity.

Carbon dioxide capture and storage (CCS): the CCS technology is
not considered in any of the case studies; the EU - Energy Savings
and EU - Low-emission case studies however allow for the CCU
technology within the process of hydrogen methanation.

Smart grids: the Long-term Balance provides detailed analyses

of the transmission system and 110 kV networks where the significant
effect of this phenomenon is not anticipated from today’s point

of view. However, within network analyses on all levels, possible
use of all available technological solutions, mainly those enabling
absorption of high share of distributed production, is analysed.
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> Smart metering: zavedeni chytrého méfeni, ve formé znamé
v dobé feseni studie, nepovede ke zménam, které by bylo tieba
pfi feseni zohlednit.

> Smart city: implementace konceptu Smart City nepovede
ke zménam, které by bylo tfeba pfi feseni zohlednit.

PRIPADOVA STUDIE KONCEPCNi

Cilem je navrhnout takova opatieni, aby byla naplnéna Statni
energeticka koncepce. Pfipadova studie Koncep¢ni (znacena K)
vychézi z koridor(i vytyenych v SEK a konkretizuje rozvoj ES CR dle
jejiho Optimalizovaného scénare a dle nazorl predstavitel ceské
decizni sféry (predevsim MPO) z roku 2017. Pro pfipadovou studii
je charakteristicka vystavba jadernych bloku v obou stavajicich
lokalitach a racionalni rozvoj obnovitelnych zdroji. Doplnény

jsou rovnéz plynové zdroje. Pfipadova studie byla analyzovana

i v minulych letech, odlisnosti oproti SEK a minulym fesenim spocivaji
zejména v terminech zprovoznovani jadernych bloku a v aktualizaci
rozvoje OZE vzhledem k jejich nynéjsSimu rozvoji. Instalovany vykon
zdrojové zakladny ES CR ukazuje nasledujici tabulka.

> Smart metering: implementation of smart metering, in its current
form, will not result in changes that could be taken into account for its
processing.

> Smart City: implementation of the Smart City concept will not result
in changes to be taken into account within the solution.

THE CONCEPTUAL CASE STUDY

This case study is designed to meet the State Energy Policy.

The Conceptual case study (marked as C) is based on the corridors given
in the State Energy Policy and specifies development of the power
system according to its Optimized scenario and opinions of decision
sphere representatives (especially the Ministry of Industry and Trade)

by 2017. The case study is characterised by construction of nuclear
blocks in both present locations and reasonable development

of renewable sources. Gas units are added, too. The case study was
analysed in previous years; compared to the State Energy Policy and
solutions in previous years it differs especially in terms of commissioning
of the nuclear blocks and updating of the development of RES with
respect to their present development. Installed capacities in the source
base of the Czech Republic power system is shown in the following table.

Tabulka 1 Pfipadova studie Koncep¢ni - instalovany vykon (MW)

Table 1 Conceptual case study - installed capacity (MW)
skupina zdrojui | power sources 2017 2020 2025 2030 2035 2040 2045 2050
stavajici tepelné elektrérny fossil power plants 10378 10 240 7537 7 455 6911 4783 3313 3438
stavajici zdroje - PPCa SCGT current units — CCGT and SCGT 1918 1945 1990 2034 2079 3079 2518 2563
bioplynové stanice biogas plants 423 444 479 514 549 584 619 654
stavajici jaderné elektrarny current nuclear power plants 4290 4290 4290 4290 4290 4290 2250 2250
nové hnédouhelné bloky new brown coal units 660 660 660 660 660 660 660 660
mikrokogenerace micro-CHP 10 24 71 19 167 214 261 306
nové zdroje - PPCa SCGT new units - CCGT and SCGT 0 0 0 0 120 590 1860 1860
nové jaderné elektrarny new nuclear power plants 0 0 0 0 0 1200 4800 4800
vodni elektrarny hydro (excluding PSHPP) 1110 1113 1118 1123 1128 1133 1138 1143
vétrné elektrarny wind 308 470 662 760 935 1110 1120 1130
fotovoltaické elektrarny solar 2130 2131 3024 3291 4451 5610 5660 5710
geotermalni elektrarny geothermal sources 0 0 5 10 15 20 25 30
akumulace (v¢etné PVE) storage (including PSHPP) 1170 1170 1170 1170 1530 1890 1940 1990
ES CR celkem Czech power system in total 22397 22486 21005 21426 22835 25163 26 164 26 534
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Samotny vyse uvedeny rozvoj zdrojové zékladny, byt obsahuje pouze
racionalni rozvoj obnovitelnych zdroj(, neni dostatecny pro zajisténi
bezpecného provozu soustavy. Pfipadova studie Koncep¢ni proto
predpoklada v roce 2050 instalaci zafizeni pro akumulaci na denni
Grovni (bez PVE) o vykonu 820 MW. Cast této akumulace je systémova,
maléa ¢ast je vyuzivana na jednotlivych odbérnych mistech. Sezonni
akumulace neni uvazovana. Déle se uvazuje vyuziti Sirokého mixu
opatieni jak na strané spotfeby, tak na strané vyroby, a to na viech
napétovych hladinach (odlozena spotieba, pfesun vyroby v case,
omezovani vyroby, elektrokotle, elektromobily atd.).

S ohledem na nérast poptavky plynu predevsim pfi vyrobé elektfiny,
ktery je nejvyssi ze viech tfi feSenych pfipadovych studii, jsou
navrhovény nové zasobnikové kapacity tak, aby byl v dlouhodobém
horizontu naplnén pozadavek Statni energetické koncepce - pomér
celkové kapacity zasobnikd plynu vici jeho ro¢ni spotiebé by mél
dosahovat hodnot 35 az 40 %. Poptavku plynu a kapacitu zasobnikl
ukazuje nésledujici obrazek. Zasobniky plynu jsou uvazovany jako

v pfipadové studii Nulové a navic byla indikovana potieba dalsi
kapacity, a to 200 mil. m* od roku 2029, 500 mil. m* od roku 2035

a 500 mil. m? od roku 2040.

Obrazek 3

The above described development of the source base itself, though

it only includes rational development of renewable sources, does

not suffice to ensure system operation. The Conceptual case study
therefore anticipates installation of accumulation at daily level (without
pumped storage hydro) with the capacity of 820 MW in 2050. Part

of the accumulation is used at system level, the other part at individual
offtake points. Seasonal accumulation is not considered in this case
study. In addition, extensive mix of measures on both consumption
and production sides is considered at all voltage levels (delayed
consumption, generation time shift, reduction of generation, electric
boilers, electric cars etc.).

With regard to the increase in the gas supply, which is greatest in this
case study, new gas storage capacities are proposed, exceeding

the Zero case study so that over the long-term horizon the requirement
of the State Energy Policy is met — the ratio of total gas storage capacity
to annual gas consumption should be of between 35 and 40%. Demand
for gas and gas storage capacities are shown in the following picture.
The gas storages are the same as in the Zero case study, but the need for
new storage capacity of 200 mcm from 2029, 500 mcm from 2035 and
500 mcm from 2040 has been indicated.

Pfipadova studie Koncepéni - poptavka plynu a kapacita zasobnikt

Figure 3 Conceptual case study — gas demand and storage capacity
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PRIPADOVA STUDIE UNIJNi - USPORY

Cilem ptipadové studie Unijni — Uspory je navrhnout takova opatieni,
kterd umozni dosaZeni cili Roadmap 2050, tedy pokles emisi CO,

0 95 % vci roku 1990. Pripadova studie Unijni - Uspory se snazi
tohoto cile dosahnout primarné pomoci aplikace maximalnich
moznych Uspor energii. V prvnim kroku byly analyzovany
maximalni mozné uspory ve viech segmentech spotfeby a takto
stanovena poptavka byla konfrontovana s disponibilni zdrojovou
zakladnou (tedy dle ptipadové studie Nulové). Provedené vypocty
chodu ES CR ukazuji, Ze soustava neni v takovéto konfiguraci
provozovatelna — tedy ani pfi maximalni realizaci Gspor nelze v CR
rezignovat na vystavbu novych zdrojl elektfiny a tepla. V dal$im
kroku byly proto pridavany predevsim dalsi bezemisni (jadro, OZE)
¢i nizkoemisni zdroje (zemni plyn), aby bylo provozovatelnosti
dosazeno. Vse vyse uvedené ve svém disledku vede k nejnizsi
poptévce plynu. Instalovany vykon zdrojové zékladny ES CR ukazuje
nasledujici tabulka.

THE EU - ENERGY SAVINGS CASE STUDY

This case study is designed to allow implementation of the Roadmap
2050, i.e. reduction of CO, emissions by 95% in comparison to 1990.
The EU - Energy Savings case study (marked as S) tries to achieve

the target primarily by applying energy savings to maximum possible
extent. In the first step, maximum possible savings in all consumption

segments were analysed and the resulting demand was confronted with

the available source base (i.e. according to the Zero case study). Detailed

calculations of operation of the Czech Republic’s power system by 2050

show that the system is not operable in this configuration — the Czech

Republic can therefore not renounce construction of new electricity and

heat sources even if maximum savings are implemented; the application

of savings can not cover the terminating lifespan of the Czech source

base. In the second step, new no-emission (nuclear, RES) or low-emission

(natural gas) sources were added to achieve satisfactory operability.
All the above mentioned, as a consequence, leads to the lowest gas
demand. Installed capacities in the source base of the Czech Republic
power system is shown in the following table.

Tabulka 2 Piipadova studie Unijni - Gspory - instalovany vykon (MW)

Table 2 EU - Energy Savings case study - installed capacity (MW)
skupina zdrojui | power sources 2017 2020 2025 2030 2035 2040 2045 2050
stavajici tepelné elektrarny fossil power plants 10378 10 240 7537 7 455 6860 4203 2984 2198
stavajici zdroje - PPCa SCGT current units - CCGT and SCGT 1909 1909 1909 1909 1909 1929 1084 1047
bioplynové stanice biogas plants 423 444 479 514 549 584 619 654
stavajici jaderné elektrarny current nuclear power plants 4290 4290 4290 4290 4290 4290 2250 2250
nové hnédouhelné bloky new brown coal units 660 660 660 660 660 660 660 0
mikrokogenerace micro-CHP 7 7 7 7 7 7 7 7
nové zdroje - PPCa SCGT new units - CCGT and SCGT 0 0 0 0 120 750 1860 2820
nové jaderné elektrarny new nuclear power plants 0 0 0 0 0 1200 4800 4800
vodni elektrarny hydro (excluding PSHPP) 1110 1113 1118 1123 1128 1133 1138 1143
vétrné elektrarny wind 308 470 662 760 935 1110 1120 1130
fotovoltaické elektrarny solar 2130 2131 3024 3291 4451 5610 6769 7929
geotermalni elektrarny geothermal sources 0 0 5 10 15 20 25 30
akumulace (veetné PVE) storage (including PSHPP) 1170 1170 1170 1170 1530 1890 2350 2810
ES CR celkem Czech power system in total 22385 22434 20860 21189 22454 23386 25667 26819

Resené pFipadové studie | Case studies




Samotny vyse uvedeny rozvoj zdrojové zakladny, ktery obsahuje

i vy3si rozvoj OZE proti Koncep¢ni piipadové studii, neni dostatecny
pro zajisténi bezpecného provozu soustavy. Pfipadova studie Unijni -
Uspory proto predpoklada v roce 2050 instalaci zafizeni pro akumulaci
na denni Grovni (bez PVE) o vykonu 1 640 MW. Cést této akumulace
je systémovd, mald ¢ast je vyuzivana na jednotlivych odbérnych
mistech. U sezonni akumulace se predpoklada instalace 700 MW.
Déle se uvazuje vyuziti Sirokého mixu opatfeni jak na strané spotieby,
tak na strané vyroby, a to na vsech napétovych hladindch (odlozena
spotieba, pfesun vyroby v case, omezovani vyroby, elektrokotle,
elektromobily atd.).

Zésobniky plynu jsou uvazovany jako v Nulové ptipadové studii;
analyza potreby dalsich zasobnik{ ukazuje na dostate¢nost
zasobnikové kapacity dle ptipadové studie Nulové po celé fesené
obdobi do roku 2050. Poptéavku plynu a kapacitu zésobnik( ukazuje
nasledujici obrazek.

Obrazek 4
Flgure 4

120

The above described development of the source base, though it
includes higher RES development in comparison to the Conceptual
case study, does not itself suffice to ensure safe system operation.

The EU - Energy Savings case study therefore anticipates installation
of 1,640 MW of daily accumulation (excluding pumped storage hydro)
in 2050. Part of the accumulation is used at system level, the other part
at offtake points. As for seasonal accumulation, 700 MW of capacity is
anticipated. In addition, extensive mix of measures on both consumption
and production sides is considered at all voltage levels (delayed
consumption, generation time shift, reduction of generation, electric
boilers, electric cars etc.).

The gas storage facilities are the same as in the Zero case study, and

a sufficient volume of gas storage capacity is indicated for the whole
period up to 2050. Demand for gas and gas storage capacities are shown
in the following picture.

Pfipadova studie Unijni - Gspory - poptavka plynu a kapacita zasobniku
EU - Energy Savings case study - gas demand and storage capacity
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PRIPADOVA STUDIE UNJNI -
NiZKOEMISNi ZDROJE

Cil je stejny jako u pfipadové studie pfedchozi, tedy navrhnout takova
opatreni, kterd umozni dosazeni cild Roadmap 2050. Pfipadova

studie Unijni — nizkoemisni zdroje (znac¢ena N) se snazi tohoto cile
doséhnout primédrné pomoci zmény stavajici vyrobni zakladny

na bezemisni. Pfipadova studie aplikuje Uspory shodné s pfipadovou
studii Koncepéni, zahrnuje v3ak vy3si elektromobilitu a nejvyssi
odklon od CZT (nizkoemisni pfistup je aplikovan napfic sektory),

a dosahuje tak nejvyssi poptavky. Vyrobni mix byl feen tak, aby bylo
dosazeno cilll Roadmap 2050, tedy bezemisné. Ani nasazeni skute¢né
limitniho mnozstvi obnovitelnych zdroj(, predevsim vétrnych

a fotovoltaickych elektraren, nevede k pokryti poptavky, proto je dale
doplnéno predevsim o jaderné a plynové zdroje. Indikovana poptavka
po plynu lezi mezi vyse uvedenymi pfipadovymi studiemi. Instalovany
vykon zdrojové zakladny ES CR ukazuje nasledujici tabulka.

THE EU - LOW-EMISSION SOURCES
CASE STUDY

The target is the same as in the previous case study, i.e. to allow
implementation of targets of the Roadmap 2050. The EU — Low-Emission
Sources case study (marked as L) tries to achieve the target by turning
the existing production base to an emission-free one. The case study
applies savings as in the Conceptual case study but includes higher
electromobility and the highest departure from district heating

(the low-emission approach is applied across industries) which results

in the highest demand. The production mix is compiled to achieve

the Roadmap 2050 targets, i.e. emission-free. Even if extreme feasible
amount of renewable sources is implemented in form of wind and
photovoltaic power plants, the demand cannot be fully covered, that is
why nuclear and gas sources are added. The indicated gas demand lies
between above mentioned case studies. Installed capacities in the source
base of the Czech Republic power system is shown in the following table.

Tabulka 3 Pfipadova studie Unijni - nizkoemisni zdroje - instalovany vykon (MW)

Table 3 EU - Low-Emission Sources case study - installed capacity (M)
skupina zdroji | power sources 2017 2020 2025 2030 2035 2040 2045 2050
stavajici tepelné elektrérny fossil power plants 10378 10 240 7537 7 455 6860 4203 2984 2198
stavajici zdroje - PPCa SCGT current units — CCGT and SCGT 1909 1909 1909 1909 1909 1929 1084 1047
bioplynové stanice biogas plants 431 476 551 626 701 776 851 926
stavajici jaderné elektrarny current nuclear power plants 4290 4290 4290 4290 4290 4290 2250 2250
nové hnédouhelné bloky new brown coal units 660 660 660 660 660 660 660 0
mikrokogenerace micro-CHP 7 7 7 7 7 7 7 7
nové zdroje - PPCa SCGT new units - CCGT and SCGT 0 0 0 0 280 1540 2820 2820
nové jaderné elektrarny new nuclear power plants 0 0 0 0 0 1200 4800 6000
vodni elektrarny hydro (excluding PSHPP) 1110 1113 1118 1123 1128 1133 1138 1143
vétrné elektrarny wind 308 470 662 760 2055 3350 4250 5150
fotovoltaické elektrarny solar 2130 2131 3925 4150 8250 12350 14625 16 900
geotermalni elektrarny geothermal sources 0 0 5 10 135 260 385 510
akumulace (v¢etné PVE) storage (including PSHPP) 1170 1170 1170 1170 2120 3070 3820 4570
ES CR celkem Czech power system in total 22393 22466 21834 22160 28395 34768 39675 43 522

Resené pFipadové studie | Case studies




Samotny vyse uvedeny rozvoj zdrojové zakladny, kterd obsahuje

i extrémné vysoky rozvoj OZE, neni dostatecny pro zajisténi
bezpecného provozu soustavy. Pfipadova studie Unijni — nizkoemisni
zdroje predpoklada v roce 2050 instalaci zafizeni pro akumulaci

na denni Grovni (bez PVE) o vykonu 3 400 MW. Cést této akumulace
je systémovd, mald ¢ast je vyuzivana na jednotlivych odbérnych
mistech. Predpoklada se instalace 1 500 MW vykonu pro vyuziti

v sezonni akumulaci. Dale se uvazuje vyuziti Sirokého mixu opatteni
jak na strané spotieby, tak na strané vyroby, a to na vsech napétovych
hladinach (odlozena spotieba, pfesun vyroby v ¢ase, omezovani
vyroby, elektrokotle, elektromobily atd.).

Zasobniky plynu jsou uvazovany jako v pripadové studii Nulové;
a navic byla indikovana potteba dalsi zasobnikové kapacity, a to
200 mil. m® od roku 2030. Poptavku plynu a kapacitu zasobnik(
ukazuje nésledujici obrazek.

Obrazek 5
Figure 5
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The above described development of the source base itself, which
includes very high development of RES, does not suffice to ensure safe
system operation. The EU — Low-Emission Sources case study therefore
anticipates installation of daily accumulation (without pumped storage
hydro) with the capacity of 3,400 MW in 2050. Part of the accumulation
is used at system level, the other part at offtake points. As for seasonal
accumulation, 1,500 MW of capacity is anticipated. In addition, extensive
mix of measures on both consumption and production sides is
considered at all voltage levels (delayed consumption, generation time
shift, reduction of generation, electric boilers, electric cars etc.).

The gas storage facilities are the same as in the Zero case study, but

the need for further gas storage capacity with a capacity of 200 mcm has
been indicated from 2030. Demand for gas and gas storage capacities are
shown in the following picture.

Pfipadova studie Unijni - nizkoemisni zdroje - poptavka plynu a kapacita zasobniku
EU - Low-Emission Sources case study - gas demand and storage capacity
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ELEKTROENERGETIKA
ELECTRICITY INDUSTRY

ENERGETICKA POLITIKA A TRENDY

Hlavnim faktorem, ktery utvafi podobu energetické politiky

na globalni urovni, je paradigma klimatické zmény. Také v roce 2017
zGstala klicovym koncepénim dokumentem Patizska smlouva, ktera
zavazuje viechny signatéiské staty dlouhodobé udrzet globaini
navyseni teploty pod dvéma stupni Celsia ve srovnani s dobou pied
prmyslovou revoluci. EU je jednim z lidr( této smlouvy a v tomto
duchu je formulovana i jeji energeticka politika. Klicovym nastrojem
k dosazeni dlouhodobych cild v této oblasti se stal novy legislativni
ramec navrzeny v roce 2016 - Zimni energeticky bali¢ek. Hlavnim
tématem dokumentu jsou energetické Uspory a prohlubovani
energetické integrace. Zimni bali¢ek navrhuje Upravu cile zvySovani
energetické ucinnosti z ptivodnich 27 % na 30 % do roku 2030.
Vysledkem této Upravy je, Ze ve srovnani s rokem 2015 by EU
potiebovala déle snizit konecnou spotiebu 0 9,1 % (97,65 Mtoe).

V oblasti rozvoje trzniho prostredi se v balicku zdlraziuji podpora
dalsiho otevirani trhu s elektfinou, vétsi participace spotiebitel(,
legislativni posileni regiondlni spoluprace a vytvoreni celounijnich
pravidel pro vyuziti akumulace.

Na Zimni energeticky balicek reaguje névrh pripadovych studii,
predevsim pfipadova studie Unijni — Uspory, kterd predpoklada
limitné vysoké energetické Uspory ve viech oblastech spotieby
energii. Podrobné samostatné vyhledy byly vytvoreny pro spotiebu
elektfiny, zemniho plynu a centralné dodévaného tepla. Velmi
vyraznym rizikem moznosti realizace energetiky podle pfipadové
studie Unijni - Uspory je na jedné strané nedostatek verejnych zdrojl
dotacni podpory, protoze piredpoklddané uspory jsou z jisté ¢asti jiz
ekonomicky nerentabilni, na druhé strané pak, predevsim v oblasti
elektfiiny, efekt zpétného navyseni poptéavky z divodu navyseni
efektivity vyuziti (Rebound efekt).

POPTAVKA ELEKTRINY

Volba sméru vyvoje energetiky bude mit na poptavku elektfiny
zasadni vliv. Vedle hospodaiského vyvoje budou pro poptavku
elektiiny dulezitymi faktory predevsim rozvoj elektromobility

a uplatnéni elekttiny pfi ndhradé fosilnich paliv, predevsim
tuzemského hnédého uhli.

ENERGY POLICY AND TRENDS

The main factor which forms the energy policy at global level is

the paradigm of climatic change. In 2017, the Paris Agreement
remained the crucial conceptual document which puts all the signatory
countries under the obligation to keep global increase in temperature
below 2 degrees Celsius in the long term in comparison to the time
before the industrial revolution. The European Union is one of its
leaders and its energy policy is formulated in this spirit. The key tool

to achieve the long-term targets in this sphere is the new legislative
framework outlined in 2016 - the Winter Package. The main subject

of the document focuses on energy savings and deepening of energy
integration. The Winter Package suggests modification of the target

by increasing energy efficiency from the original 27% to 30% by 2030.
The result of this modification is that the EU needs to further decrease
its final consumption by 9.1% (97.65 Mtoe) in comparison to 2015. As far
as the development of market environment is concerned, the package
highlights the support to further opening of the electricity market, higher
participation of consumers, legal strengthening of regional cooperation
and formulation of pan-Union rules for the use of accumulation.

In reaction to the Winter package, the development case studies

are drafted, especially the EU - Energy Savings case study which
anticipates maximum possible savings in all spheres of energy
consumption. Detailed outlooks were formulated separately for
electricity, natural gas and district heating consumptions. The very
important risk factor for potential development of the energy industry
according to the EU - Energy Savings case study is on the one hand
the lack of public sources for subsidy support, as the anticipated
savings are partly not economically profitable, and on the other hand,
especially as far as electricity is concerned, the effect of retro-increase
in the demand for electricity due to the increased utilization of efficiency
(the Rebound effect).

DEMAND FOR ELECTRICITY

Choosing the direction of energy industry development will have

a major impact on the demand for electricity. In addition to economic
development, electricity demand will be affected in particular

by the development of electromobility and the utilization of electricity
to replace fossil fuels, particularly domestic brown coal.
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Analyza ukazuje, ze nejvyssi poptavky elektfiny by Ceska republika
dosahovala v pfipadé snahy o naplnéni Roadmap 2050 pomoci
elektfiny by CR vykazovala pro pfipad snahy naplnit cile Roadmap
2050 dominantné pomoci maximalnich technicky realizovatelnych
uspor. Dvé Unijni pfipadové studie zahrnuji pfedpoklad vyrazného
piiklonu k elektromobilité, ktera je ve srovnani s pfipadovou

studii Koncep¢ni v téchto pripadovych studiich shodné priblizné
na dvojnasobné Urovni. Pfedevsim elektromobilita zplsobi, ze
vyvoj poptévky elektfiny v pfipadové studii Unijni — Uspory nebude
po roce 2030 klesat, ale Ze i v této pfipadové studii zaznamena
poptavka elektfiny vyrazny narlst. Poptavku elekttiny ukazuje
nasledujici obrazek.

Obrazek 6

The analysis shows that the Czech Republic would reach the highest
demand for electricity in case of meeting Roadmap 2050 targets

by focusing on low-emission energy sources. On the other hand,

the Czech Republic would have the lowest demand for electricity in case
of meeting the Roadmap 2050 targets by using the maximum technically
feasible savings. Both EU case studies include the assumption of a high
transition to electromobility, which is approximately double the level

of the Conceptual case study for both other case studies. In particular,
electromobility will cause the demand for electricity not to decrease after
2030 in the EU - Energy Savings case study, but even in this case study,
electricity demand will significantly increase. The following picture shows
demand for electricity.

TNS s elektromobily - celkova a sitové dodavana elektfina

Figure 6 Domestic net consumption with electric vehicles - total and network-supplied
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Stfednédoby horizont

> Jiz ve sttednédobém horizontu se vyvoj poptavky elekttiny
vyznamneé lisi dle pfipadové studie, coz je zplsobeno predevsim
rozdily v mife aplikace Uspor a v mife rozvoje elektromobility.

> Koncep¢ni ptipadova studie pfedpoklada v roce 2030 tuzemskou
netto spotiebu se zahrnutim elektromobility 72 TWh, coz je
oproti roku 2016 narst o priblizné 18 %; ve stejné kategorii je to
pro piipadovou studii Unijni - Uspory 67 TWh a pro pfipadovou
studii Unijni - nizkoemisni zdroje pak 75 TWh.

= historie | previous development

=== Unijni - nizkoemisni zdroje
EU - Low-Emission Sources

=== Unijni - nizkoemisni zdroje —
sitové dodavana
EU - Low-Emission Sources -
supplied by network

= Koncep¢ni| Conceptual

== Koncep¢ni - sitové dodavana
Conceptual - supplied
by network

Unijni - Gspory

EU - Energy Savings

Unijni - Gspory -

sitové dodavana

EU - Energy Savings - supplied
by network

2030 2035 2040 2045 2050

Medium-term horizon

> In the medium-term horizon, the development of electricity demand
differs according to the case studies significantly, mainly due to
the differences in the rate of achieved energy savings and the rate
of electromobility development.

> In 2030, the domestic net consumption will amount to 72 TWh
including electromobility in the Conceptual case study (increase
by 18% compared to 2016), to 67 TWh in the EU — Energy Savings case
study and to 75 TWh in the EU - Low-Emission Sources case study.

Elektroenergetika | Electricity industry
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Dlouhodoby horizont

>V dlouhodobém vyhledu jsou pfipadové studie ve vysi poptavky
jiz zna¢né diferencované; pfitom pfipadova studie Koncep¢ni je
svou trajektorii pfiblizné uprostied obou krajnich.

> Koncepc¢ni ptipadova studie predpoklada v roce 2050 tuzemskou
netto spotiebu se zahrnutim elektromobility 82 TWh, coz je
oproti roku 2016 narust o priblizné 34 %; ve stejné kategorii je to
pro pfipadovou studii Unijni - spory 73 TWh a pro pfipadovou
studii Unijni - nizkoemisni zdroje pak 92 TWh.

> Velmi vyznamnym ocekavanym rlstovym vlivem bude uplatnéni
elektromobility; vysoké uplatnéni elektromobility je pfitom ¢im
dal vice pravdépodobné a rovnéz technicka provedeni dostavaji
konkrétni rozmér. V Unijnich pfipadovych studiich, ve kterych
byl dén diiraz na snizovani emisi sklenikovych plynt a skodlivin
obecné, je predpokladana poptavka sektoru elektromobility v roce
2050 na urovni pfiblizné 12 TWh; v pfipadové studii Koncepéni,
ktera je ze strany emisi kompromisni, je to jen pfiblizné 6 TWh.

> Pripadové studie se vyrazné li$i v mnozstvi elektfiny vyrobené
na trovni nizkého a vysokého napéti. Dle pfipadové studie
Koncep¢ni a Unijni — Uspory tato vyroba Cini v roce 2050 pfiblizné
20 TWh, dle ptipadové studie Unijni — nizkoemisni zdroje je to vsak
pfiblizné 37,2 TWh.

> Vyroba na nejnizsi distribu¢ni trovni nizkého napéti bude
snizovat mnozstvi sitové dodavané elektfiny, a navic navysovat
mnozstvi nevykazované spotieby. V piipadé Koncepcni piipadové
studie muZe nevykazovana spotieba Cinit pfiblizné 2 TWh,
v pfipadé pfipadové studie Unijni — nizkoemisni zdroje pak
az pfiblizné 7,2 TWh.

ZDROJOVA ZAKLADNA
ELEKTROENERGETIKY STREDNi EVROPY

Zdrojova zékladna stfedoevropského regionu je z velké ¢asti

na hranici své Zivotnosti a je nutna jeji rozsahla obnova. Investice

do novych zdrojl jsou vsak pfedevsim z dlivodu obtizné
predvidatelného prostiedi a nizkych cen elektfiny velmi rizikové.

Pro investory do klasické energetiky je za souc¢asnych podminek
velmi obtizné realizovat rozvojové projekty bez podpory. Jak ukazuje
nésledujici obrazek, do roku 2050 i presto zdrojova zékladna projde
vyznamnou zménou energetického mixu, kterd bude vyvolana
dozivanim stavajicich zdroji a snahou malych spotrebiteld o vétsi
energetickou nezavislost.

Long-term horizon

> In the long-term horizon, demand in the case studies is already highly
differentiated, while the Conceptual case study is approximately
in-between the other ones.

> In 2050, the domestic net consumption will amount to 82 TWh
including electromobility in the Conceptual case study (increase
by 34% compared to 2016), to 73 TWh in the EU - Energy Savings case
study and to 92 TWh in the EU - Low-Emission Sources case study.

> The expected growth of electromobility will have a significant
impact; high utilization of electromobility is becoming more likely,
as practical technical designs are presented. In the EU case studies,
where emphasis was placed on reducing greenhouse gas emissions
and pollutants in general, the demand for the electromobility is to be
around 12 TWh in 2050; in the Conceptual case study, where there is
a certain trade-off in case of emissions, it is only about 6 TWh.

> Case studies differ among themselves significantly in the amount
of electricity produced at low-voltage and high-voltage levels.
According to the Conceptual and the EU - Energy Savings case
studies, this production amounts to about 20 TWh in 2050, however,
it amounts to approximately 37.2 TWh in the EU - Low-Emission
Sources case study.

> Generation at the lowest low-voltage distribution level will
reduce the amount of grid supplied power and, moreover,
increase the amount of unmeasured consumption. In the case
of the Conceptual case study, unmeasured consumption may
amount to about 2 TWh and up to approximately 7.2 TWh in the case
of the EU - Low-Emission Sources case study.

SOURCE BASE OF THE ELECTRICITY
INDUSTRY IN CENTRAL EUROPE

The Central European source base is, in its great part, at the edge

of its lifespan and its extensive renovation is necessary. However,

the investment to new sources is, especially due to the hardly predictable
environment and low electricity prices, very risky. Under today’s
conditions, it is very difficult for investors to invest into traditional energy
industry to implement development projects without non-commercial
support. In spite of that, the source base will undergo considerable
change of the energy mix by 2050, evoked by the terminating lifespan

of existing sources and the effort of minor consumers for greater energy
independence.
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Obréazek 7 Zdrojova zakladna stfedni Evropy - uvazovany rozvoj

Figure 7 Source base in Central Europe - considered development
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Rozvoj zdroju bude také ovlivnén energetickou politikou EU, ktera
stale vice centralizuje pravomoci spojené s rozhodovanim o podobé
vyvoje elektroenergetiky jednotlivych ¢lenskych statd. Na podobu
vyrobni zakladny stfedoevropského regionu pak bude mit zcela
zasadni vliv rozvoj v Némecku (dominantni ES regionu). Zpfisnéni
emisnich limitl povede k odstaveni ¢asti evropskych uhelnych zdroj(,
pro které by se investice do dalsi ekologizace staly nerentabilni.
Posledni modernizace podniku totiz stale probihaji v souladu

s narodnimi pfechodnymi plany, které umoznuji zacit pInit pfedchozi
limity az od 1. 7.2020. Nové limity platné od roku 2021 jsou tedy pro
mnoho z nich ¢asové i financné neakceptovatelné.

Stfednédoby horizont

Vykon klasickych zdroju v sttedoevropském regionu poklesne do roku
2030 0 30 GW u vétsiny zdroj(, nejvice u cernouhelnych (12 GW)

a hnédouhelnych (9 GW) elektraren. Uplny odklon od uhelnych
elektraren do roku 2030 pfipravuje Rakousko a Madarsko, velmi maly
podil uhli v energetickém mixu bude mit i Slovensko. Némecko,
Ceska republika a Polsko k tomuto datu planuji odstaveni pfiblizné
¢tvrtiny vykonu uhelnych elektraren. Vykon jadernych elektraren
bude vyrazné ovlivnén odklonem Némecka od jaderné energetiky,
ale ostatni zemé regionu nové jaderné zdroje bud' praveé realizuji
(Slovensko), nebo pripravuji (CR, Madarsko, Polsko). Do roku 2030
poklesne vykon jadernych zdroji o 6 GW. U plynovych elektraren
poklesne instalovany vykon o 3 GW. Pokles vykonu klasickych zdrojd
bude kompenzovan néarlstem instalovaného vykonu OZE o 50 GW

s dominantnim nardstem vétrnych (30 GW) a fotovoltaickych (12 GW)
elektraren. Rozhodujici podil na téchto narlistech bude mit Némecko.

2020 2025 2030

Development of sources will also be affected by energy policy of the EU
which keeps on centralizing the competences related to decisions

on the form of development of the electricity industry in individual
Member States. The shape of the source base in Central Europe will be
fundamentally affected by the development in Germany (the dominant
power system in the region). Tightening of emission limits will result

in decommissioning of a part of European coal sources for which

the investment to further environmental improvements would become
unprofitable. The latest modernizations of plants are carried out

in compliance with national transition plans due to which the previous
limits may be fulfilled as late as from 15t July 2020. The new limits valid
from 2021 are therefore inacceptable for many of them in terms of both
time and finance.

Medium-term horizon

Capacity of traditional sources in the region will decrease by 30 GW

by 2030 within majority of sources, most of all in hard coal (12 GW) and
brown coal (9 GW) power plants. Complete departure from coal power
plants by 2030 is being prepared in Austria and Hungary, very small share
of coal in the energy sector is anticipated in Slovakia. Germany, Czech
Republic and Poland plan to decommission approximately a quarter

of their capacity of coal power plants by this horizon. Capacity of nuclear
power plants will be greatly affected by German departure from

the nuclear energy industry but other countries in the region are either
implementing their new nuclear sources (Slovakia) or are preparing

them (the Czech Republic, Hungary, Poland). By 2030, the capacity

of nuclear sources is to decrease by 6 GW. In the case of gas power plants,
the installed capacity is to decrease by 3 GW. The decrease in capacity

of traditional sources will be compensated by the increase by 50 GW

in installed capacity of RES with dominant increase in wind (30 GW) and
solar (12 GW) power plants. The decisive share in these increases will fall
to Germany.

Elektroenergetika | Electricity industry
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Dlouhodoby horizont

Vyvoj stredoevropské energetiky do roku 2050 bude pokracovat
ve vyse popsanych trendech. Z pohledu instalovaného vykonu tak
budou OZE v dlouhodobém vyhledu nejvice se rozvijejici skupinou
zdrojh. Vad¢i roli ve vystavbé OZE bude mit opét Némecko, kde je
k roku 2050 planovan 80% podil OZE na vyrobé elekttiny. Dosazeni
tohoto cile neni, vzhledem k narlstu probléma se zaclenénim

OZE do soustavy, jisté. Vyznamny podil v energetickém mixu si
pravdépodobné zachovaji i jaderné elektrarny, nebot ve zbylych
zemich regionu (SK, HU, PL, CR) budou déle provozovany, pfipadné je
ocekavano, ze dojde k vystavbé dalsich blokd.

ZDROJOVA ZAKLADNA ES CR - SOUCASNY
STAV A VYHLED

Jak jiz bylo zminéno v ivodu, navrh skladby zdrojové zakladny

v jednotlivych ptipadovych studiich respektuje pozadavek uvedeny

mimo jiné v Statni energetické koncepci, a to zajistit provoz ES CR

vlastnimi zdroji a nespoléhat se na dovozy elektfiny ani regulac¢nich

vykonu. | pfes tento pozadavek se najdou v jednotlivych pfipadovych

studiich kratkodobé, nanejvys jednotky let trvajici vyjimky

z dGvodu nesouladu odstavovani a zprovoznovani zdroj. Dle vsech

piipadovych studii je pfepokladana vyraznd promeéna struktury

vyrobni zakladny, jak je vidét i z nasledujicich obrazkd. Jednotlivé

piipadové studie se lisi mirou zmén u jednotlivych kategorii zdroju:

>V prabéhu nasledujicich 30 let dojde k zasadnimu Utlumu
hnédouhelné energetiky. Ten bude vyvolan pfirozené klesajicimi
zasobami uhli i izemné-ekologickymi limity. Nemalou mérou
se projevi stale se zpfisnujici ekologické pozadavky. Utlum je
znacny ve viech pfipadovych studiich, nejrazantnéjsi je v obou
ptipadovych studiich Unijnich. Ze soucasnych asi 8 900 MW
instalovaného vykonu hnédouhelnych zdroju je zistatek k roku
2050 v Koncep¢ni pfipadové studii priblizné 1 400 MW, v Unijnich
piipadovych studiich dojde k témér uplnému Utlumu.

> Objem vyroby elektiiny z jadernych zdrojd naroste vlivem
zprovoznéni novych blok vyrazné v pfipadové studii Koncep¢ni,
jesté vice pak v pripadové studii Unijni — nizkoemisni zdroje.
Ze soucasnych asi 30 TWh naroste vyroba do roku 2050 na asi
47 TWh v pfipadovych studiich Koncep¢ni a Unijni — Uspory
ana52TWh v pfipadové studii Unijni — nizkoemisni zdroje.

> Velmi vyrazné se navysi rozsah obnovitelnych zdroj(, predevsim
fotovoltaickych a vétrnych elektraren. Ze soucasnych asi 4 400 MW
vzroste do roku 2050 vykon obnovitelnych zdrojii na 10 100 MW
v pripadové studii Koncepcni, 12 700 MW v pripadové studii
Unijni - Gspory a az na 26 300 MW v ptipadové studii Unijni -
nizkoemisni zdroje. Cast akumulace bude v obou Unijnich
piipadovych studiich sezonniho charakteru, protoze bez zapojeni
sezonni akumulace neni efektivni provoz uvazovanych FVE mozny.
Vysoky vykon OZE si vyzada vyrazné navyseni regulacnich vykonu
a povede rovnéz k nutnosti realizovat novou akumulaci, obzvlasté
v pfipadové studii Unijni — nizkoemisni zdroje.

Long-term horizon

By 2050, the development of Central European energy industry will
continue in the above described trends. In view of the installed capacity,
RES are to be the most developing group of sources in the long term.
Leading role in RES construction will again have Germany where the 80%
share of RES in electricity generation is planned by 2050. Adhering to
the target is not certain due to the increasing issues in RES integration
to the system. An important share in the energy mix will probably also
be maintained for nuclear power plants as they are going to be kept

in operation in the remaining countries (SK, HU, PL, CZ) and new blocks
might be constructed.

SOURCE BASE OF THE CZECH REPUBLIC'S
POWER SYSTEM - CURRENT STATE
AND OUTLOOK

As mentioned in introduction, draft of the source base structure
in all case studies respects the requirement specified, besides others,
in current State Energy Policy to secure operation of the Czech Republic’s
power system by domestic sources without relying on imports
of electricity and regulation capacities. Short-term exceptions lasting less
then several years caused by the incompliance of decommissioning and
commissioning were accepted. In all case studies, an important change
in source base structure is anticipated. The case studies differ in the scope
of changes in particular source categories:
> In course of the upcoming 30 years, the brown coal energy sector
will be subjected to considerable decline caused by natural
exhausting coal reserves and by land-ecological limits. The ever
tightening environmental requirements will have a significant
impact. The decline is important in all analysed case studies, most
vigorous in both EU case studies. Out of the today’s 8,900 MW
of installed capacity of brown coal sources, ca. 1,400 MW will
remain in the Conceptual case study in 2050; in the EU case studies,
the decline is almost complete.
> After commissioning of new blocks, volume of electricity from nuclear
sources will increase considerably in the Conceptual case study;
even more so in the EU - Low-Emission Sources case study. By 2050,
the production is to increase from today’s 30 TWh to ca. 47 TWh
in the Conceptual and EU - Energy Savings case studies and to
52 TWh in the EU - Low-Emission Sources case study.
> The share of renewable sources will increase significantly, mainly
the photovoltaic and wind power plants. By 2050, the capacity will
grow from today’s ca. 4,400 MW to 10,100 MW in the Conceptual
case study, to 12,700 MW in the EU - Energy Savings case study
and up to 26,300 MW in the EU - Low-Emission Sources case study.
A part of the accumulation in the EU case studies is to be of seasonal
character as without the use of seasonal accumulation efficient
operation of solar power plants is not possible in the required
volumes. The increase of RES installed capacity will induce higher
demand for regulation capacities and the necessity to implement new
accumulation, especially in the EU - Low-Emission Sources case study.
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> Naroste vykon zdrojl na zemni plyn jakozto néhrady za Gtlum > Capacity of natural gas units will grow as a replacement of declining

zejména hnédouhelnych zdroj(. Pajde jak o zdroje pro pokryti brown coal sources. The sources are to cover baseload and semi-peak
zdkladniho a polo3pickového zatizeni, tak o rychle startujici load and to serve as quick starting regulation reserves, small-scale
regulacni zdroje, malé kogeneracni zdroje (i velmi malych vykon) CHP sources even of very small capacities and usage in the traditional
a také o vyuziti zemniho plynu v klasickém teplarenstvi. Soucasny heating industry. Current capacity of natural gas units is ca. 1,850 MW;
vykon zdrojli na zemni plyn je pfiblizné 1 850 MW, do roku by 2050, the highest number of natural gas units is to be added

2050 pribude nejvice zdroji na zemni plyn v ptipadové studii in the Conceptual case study where total capacity of these sources
Koncepéni, kde by celkovy vykon téchto zdroji mél dosahnout is to amount to ca. 5,100 MW while in both EU case studies

pfiblizné 5 100 MW, v obou Unijnich pfipadovych studiich pak to ca. 4,000 MW.

pfiblizné 4 000 MW.
Medium-term horizon

Stirednédoby horizont > In the period around 2020, several large brown-coal and hard-

> V obdobi kolem roku 2020 dojde k odstaveni nékolika velkych coal power plants with the capacity of ca. 2,700 MW are to be
hnédouhelnych i ¢ernouhelnych elektréren o celkovém vykonu decommissioned. These sources are not intended to be renovated
pfiblizné 2 700 MW. Jedna se o zdroje, které nejsou navrzeny and to meet the emission requirements after 30" June 2020.
na rekonstrukci, aby splnily emisni pozadavky po 30. 6. 2020. > Maintaining the existing structure of nuclear sources is anticipated

> Ve sttednédobém vyhledu se oc¢ekdva zachovani stavajici sestavy in medium-term horizon. In case of the Dukovany power plant,
jadernych zdrojud. U elektrarny Dukovany je to podminéno realizaci the operation is conditioned by the necessary maintenance and
nutné udrzby a obdrzenim dalsich povoleni na provoz, protoze acquiring of permissions for further operation as the source has
zdroj jiz presahl svoji plvodné planovanou Zivotnost. already exceeded its originally planned lifespan.

>V mensi mife bude pokracovat snizovani dodavek tepla z diivodu > To some degree, decrease in heat supplies due to weatherization is
pokracovani zateplovani, nebude ale jesté dochazet ve vétsim to continue though the fuel base in the heating industry will not be
rozsahu ke zméné palivové zékladny teplarenstvi. Ze sou¢asnych replaced yet to a high extent. From the today’s ca. 160 PJ, the heat
asi 160 PJ dodavkového tepla dojde do roku 2030 k poklesu supplies are to decrease to 155 PJ by 2030 in the Conceptual case
na 155 PJ v pfipadové studii Koncep¢ni, na priblizné 136 PJ study, to ca. 136 PJ in the EU - Energy Savings case study and to
v pfipadové studii Unijni — Uspory a 140 PJ v pfipadové studii ca. 140 PJ in the EU - Low-Emission Sources case study.
Unijni — nizkoemisni zdroje. > Gradual development of RES will continue, especially

> Postupné bude pokracovat rozvoj OZE, predevsim lokalni the photovoltaics. As far as wind power plants are concerned,
fotovoltaiky. V oblasti vétrnych elektraren Ize ocekévat commissioning of some previously planned wind parks may be
zprovoznéni nékterych jiz diive planovanych vétrnych parkd. anticipated.

Dlouhodoby horizont Long-term horizon

> Bude pokracovat pfirtstek vykonu v OZE, pficemz rozhodujici > The increase in the capacity of RES will continue, while solar power
budou fotovoltaické elektrarny, s nimiz je pocitano obzvlasté plants are to be the most important of them especially in the EU —
v pfipadové studii Unijni - nizkoemisni zdroje. Tato pfipadova Low-Emission Sources case study. This case study assumes
studie predpokladd rozvoj FVE na hranici technického potencidlu the development of solar power plants up to the limit of technical
CR; v roce 2050 by mélo v soustavé byt asi 5 100 MW vétrnych potential of the Czech Repubilic. In 2050, ca. 5,100 MW of wind
zdroju a 16 900 MW fotovoltaickych zdroja. sources and 16,900 MW of photovoltaic sources shall be incorporated

> NarGst podilu obnovitelnych zdroji mensich vykon( bude to the system.
znamenat i vyrazné navyseni podilu decentrdlni vyroby (zdroje > The increase in the share of renewable sources of small capacities will
vyvedené do nn a vn) se viemi pfimymi dopady do provozu imply considerable increase in the share of distributed production
soustavy jak z hlediska regulacnich vykond, tak z pohledu (sources connected to low-voltage and high-voltage networks) with
elektrickych siti pfedevsim nejnizsich napétovych hladin. direct impact on the system operation both in terms of regulation
V soucasnosti je podil decentralnich zdrojd na instalovaném capacities and in terms of electrical networks, mainly at lower voltage
vykonu asi 16 %, do roku 2050 se bude zvySovat na 37 % levels. At present, the share of distributed sources in the installed
v pfipadové studii Koncepcni, 43 % v pfipadové studii Unijni - capacity is ca. 16%. By 2050, it shall increase to 37% in the Conceptual
Uspory a az na 57 % v pfipadové studii Unijni — nizkoemisni zdroje. case study, to 43% in the EU - Energy Savings case study and up to

57% in the EU - Low-Emission Sources case study.
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S odstavovanim klasickych hnédouhelnych kondenzac¢nich >
elektraren bude dochazet k Ubytku nabidky regulacnich vykon(.

Bude proto nutné instalovat regula¢ni zdroje na zemni plyn,

zajistit v rozumné mite Ucast jadernych elektraren na regulaci

a budovat akumula¢ni systémy, které provoz soustavy s velkym

podilem zejména FVE budou schopny udrzet v potiebnych mezich
spolehlivosti. Vykon regulacnich zdrojd na zemni plyn bude

v roce 2050 v Unijnich pfipadovych studiich 1 960 MW, zatimco

v Koncep¢ni jen 160 MW. Rozsah zafizeni pro denni akumulaci

dosdhne v téze dobé asi 800 MW v pfipadové studii Koncepcni,

asi 1600 MW v pfipadové studii Unijni - Uspory a 3 400 MW

v pfipadové studii Unijni — nizkoemisni zdroje.

V Unijnich pfipadovych studiich je vedle denni akumulace >
v letnim obdobi uvazovano i vyuziti akumulace sezonni, napfiklad
technologie Power to Gas (vyroba syntetického metanu). Bez

sezonni akumulace neni provoz predevsim v pfipadové studii

Unijni - nizkoemisni zdroje mozny — muselo by dochazet

k odpojovani vyroby FVE po zna¢nou &ast letniho obdobi.

Potiebny instalovany vykon sezonni akumulace v roce 2050

bude 700 MW v piipadové studii Unijni — Uspory a az 1 500 MW >
v pfipadové studii Unijni - nizkoemisni zdroje. Objem potiebné

v predeslych letech, a to pfedevsim z dGvodu vyvoje nazord

na vyuziti dalsi flexibility a moznosti provozovani velkych zdroju.

Poroste podil mensich zdroju pro kombinovanou vyrobu, pocita

se i s vyraznéjsim uplatnénim mikrokogeneracnich jednotek >
u malospotiebitell véetné domacnosti (v pfipadové studii

Koncepéni do roku 2050 asi 300 MW).

Je pripravovana vystavba novych blokd v JE Dukovany, které

zajisti prostou obménu stavajiciho zafizeni. S novymi jadernymi >
bloky v Dukovanech a Temeliné se uvazuje ve vsech pfipadovych
studiich, pfipadova studie Unijni - nizkoemisni zdroje vyzaduje

pro zajisténi jak elektfiny, tak bezemisniho tepla i vystavbu

v dalsi lokalité.

Z dlivodu dochdzejicich zasob tuzemského uhli i z emisnich

dlvodl bude dochazet ke zméné palivové zakladny >
u teplarenskych zdrojl. Nahradou bude zemni plyn, biomasa

a druhotné zdroje, napfiklad komundlni odpady.

V Unijnich pfipadovych studiich je pocitano s dodavkami tepla

z novych jadernych blok{, coz je nutné z dlvodu spinéni cilG >
Roadmap 2050.

As the traditional brown-coal power plants will be decommissioned,
the offer of regulation capacities will decline. Natural gas regulating
units will therefore need to be installed, nuclear power plants will
participate in regulation to a reasonable extent and accumulation
systems able to keep operation of the system with high share of solar
power plants in necessary reliability limits will be built. In 2050,
capacities of natural gas regulating sources are to total 1,960 MW

in the EU case studies while in the Conceptual case study they will
only amount to 160 MW. Scope of the facilities for daily accumulation
shall, at the same time, amount to ca. 800 MW in the Conceptual case
study, to ca. 1,600 MW in the EU — Energy Savings case study and

to 3,400 MW in the EU — Low-Emission Sources case study.

In the EU case studies, seasonal accumulation will need to be

utilized in summer apart from the daily accumulation, for example
the Power to Gas technology (production of synthetic methane).
Without the seasonal accumulation, the operation is impossible
especially in the EU - Low-Emission Sources case study — production
of photovoltaic power plants would have to be disconnected for great
part of summer periods.

The required installed capacity of seasonal accumulation in 2050 is
to amount to 700 MW in the EU - Energy Savings case study and up
to 1,500 MW in the EU - Low-Emission Sources case study. The volume
of required accumulation indicated in the current study is at a lower
level than in previous years, mainly due to the progress in the use

of further flexibility and the possibilities of large units operation.

The share of small-scale sources for combined heat and power
generation will grow; significant use of micro-CHP units in the low
consumption sector including households is considered

(in the Conceptual case study ca. 300 MW by 2050).

Construction of new blocks in the Dukovany nuclear power plant is
being prepared to ensure simple replacement of the existing facility.
New nuclear blocks in Dukovany and Temelin are considered in all
case studies though the EU - Low-Emission Sources case study
moreover requires construction of a nuclear block in a new location
to secure both electricity supplies and no-emission heat supplies.
Due to the running out reserves of domestic brown coal and due

to emission reasons, fuel base of heating plants is to change. Present
fuels will be replaced by natural gas, biomass and secondary sources
such as municipal waste.

The EU case studies assume heat supplies from new nuclear blocks,
which is necessary to meet the targets of Roadmap 2050.
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stavajici tepelné elektrarny
fossil power plants

akumulace (v¢etné PVE)
storage (including PSHPP)

geotermalni elektrérny | geothermal
fotovoltaické elektramy | solar
vétrné elektrarny | wind

vodni elektrarny (bez PVE)
hydro (excluding PSHPP)

nové jaderné elektrarmy
new nuclear power plants

nové zdroje - PPC a SCGT
new units - CCGT and SCGT

mikrokogenerace | micro-CHP

nové hnédouhelné bloky
new brown coal units

stavajici jaderné elektrarny
current nuclear power plants
bioplynové stanice | biogas plants

stavajici zdroje - PPC a SCGT
current units - CCGT and SCGT

stavajici tepelné elektrarny
fossil power plants
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PROVOZES CR

Nyné&jsi provoz ES CR je relativné komfortni, coz je dano stale
vyznamnym podilem dobfe regulujicich zdroji na hnédé uhli

a vyraznym podilem jadra jakozto zdroje zékladniho vykonu. Vyuziti
precerpavacich vodnich elektraren v poslednich letech roste. Plynové
zdroje maji dosud spi$e dopliikovou tlohu a obnovitelné zdroje jsou
jiz integralni soucasti ¢eské ES. Do budoucna se situace vyznamné
zméni: uhelné bloky budou z mnoha diivodd odstavovany, jaderna
elektrarna Dukovany jiz prekrocila svoji plivodné projektovanou
Zivotnost, a naopak Ize ocekavat rostouci podil obnovitelnych zdroja.
Pro jejich Uspésnou integraci bude nutné vyuzivat flexibilitu i tam,
kde nebyla dosud ziskavana — mimo jiné se vice zaméfit na stranu
spotieby, dale zprovoznit nové rychle startujici bloky na zemni plyn,
denni i sezonni akumulaci. Bezemisni zasobovani centralnim teplem
ma pak jen jediné feseni — vyvedeni tepla z jadernych blokd. Dodavky
elektfiny podle primérnich paliv ukazuji nasledujici obrazky.

Stirednédoby horizont

Spolehlivost vykonové bilance s dostatecnou rezervou splnuje
normu spolehlivosti. Ke konci stfednédobého horizontu se zacinaji
projevovat rozdily mezi zimni a letni bilanci vykonové pfimérenosti,
coz je dano zejména rozdilnym trendem rlstu spotreby a podilu OZE.

Dodéavka z hnédého uhli dominuje az do roku 2020. Okolo roku

2020 bude pravdépodobné odstaveno nékolik hnédouhelnych
elektraren. Dostupnost hnédého uhli pak prestane byt pro pokracujici
elektrarny vyraznym omezujicim faktorem. Soucasné je ocekavano
vysoké vyuziti pohotového vykonu skupiny tepelnych systémovych
elektraren spalujicich tuha paliva. Okolo roku 2020 je patrny trendovy
narust vyuziti ve skupiné systémovych elektraren spalujicich zemni
plyn, podpoieny také néaristem ceny povolenek. Tento nérist je

v Unijnich pfipadovych studiich vyssi. Vyssi je proto i uvedené vyuziti
a je to patrno i na vysokych celkovych dodavkach elektfiny z plynu.
Provoz jadernych elektraren je stabilni, pracuji prakticky se 100%
vyuzitim.

Pripadové studie se obecné lisi trendem narlstu TNS, cozZ se

v kone¢ném dusledku promita do vyvoje (pfevazné exportniho) salda
preshrani¢niho obchodu s elektfinou. V pfipadové studii Unijni -
uspory je TNS nejnizsi, exportni saldo je nejvyssi. Stfedni trajektorii
TNS i exportu vykazuje pfipadova studie Koncepcni. Nejvyssi TNS

je v pfipadové studii Unijni — nizkoemisni zdroje. Export elektfiny je
¢aste¢né podporen uvazovanym rozvojem OZE. V pfipadové studii
Nulové je TNS sice shodna s Koncep¢ni, ale z dGvodu nulového
rozvoje zdrojd (predevsim decentralniho charakteru) je export
nejnizsi. V roce 2030 je saldo celkové jiz importni.

OPERATION OF THE CZECH REPUBLIC’S
POWER SYSTEM

The current operation of the Czech Republic power system is relatively
comfortable, due to the significant share of well-regulating brown coal
fired sources and a significant share of the nuclear energy as a source

of baseload supply. The utilisation of hydro pumped storage power plants
has increased in recent years. Gas fired sources still have a complementary
role and renewable sources are already an integral part of the Czech
power system. In the future, the situation will change significantly: coal
units will be decommissioned due to many reasons, the Dukovany nuclear
power plant has already exceeded its originally projected lifespan and,

on the contrary, an increasing share of renewables can be expected.

For their successful integration, flexibility will have to be utilized even
where it has not been acquired yet — even on consumption side, and
among other things new quick start natural gas units, daily and seasonal
accumulation. No-emission district heat supply has only one solution —
heat supply from nuclear power plants. Electricity supplies according to
primary energy sources are shown in following pictures.

Medium-term horizon

Reliability of the power balance meets the reliability standard with
sufficient reserve. By the end of the medium-term horizon, differences
between winter and summer balances of generation adequacy start to
show, which is mainly given by different trends in consumption growth
and by the share of RES.

Supplies from brown coal dominate until 2020. In around 2020, several
brown-coal power plants are likely to be decommissioned. After that,
availability of brown coal will stop being a considerable limiting factor
for the remaining power plants. In compliance with that, high utilization
of available capacity of thermal solid fuels fired system power plants is
anticipated. In around 2020, increasing trend of the utilization can be
seen in the group of gas fired system power plants, which is supported
by the increase in allowance price. The increase is higher in the EU case
studies. The utilization is therefore higher too and reflects in high total
supplies of electricity from gas. Operation of nuclear power plants is
stable; in general, they work close to a 100% utilization.

The case studies generally differ in the domestic net consumption
increase trend, which in the upshot reflects in the development

of (mostly export) balance of cross-border electricity trading.

In the EU - Energy Savings case study, the domestic net consumption
is the lowest while the export balance is the highest. Medium course
of both the domestic net consumption and the export is considered
in the Conceptual case study; the highest domestic net consumption
is in the EU — Low-Emission Sources case study. Electricity export is
supported by the higher anticipated development of RES. In the Zero
case study, the domestic net consumption is identical to the Conceptual
case study but due to the zero development of sources (mainly

of the distributed character), the export is the lowest. In 2030, total
balance shows import character.
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Dlouhodoby horizont

Rozdily mezi letni a zimni bilanci vykonové ptimérenosti se jesté
vice prohlubuiji, stejné jako rozdily mezi jednotlivymi pfipadovymi
studiemi. Bilance vykonové dostatecnosti ukazuje potiebu importt
v maximech zatizeni na prmérné Urovni 2-4 % dodavky elekttiny.
V celkovém dhrnu za rok nicméné nedochazi k vyraznéjsim
krizovym staviim a s vhodnymi opatfenimi splfiuje soustava normu
spolehlivosti az do konce sledovaného horizontu.

Od roku 2031 by pfipadova studie Nulova vyzadovala kazdoro¢né
znac¢né importni saldo, jehoz hodnoty se trvale zvysuiji. Ve tfech
rozvojovych pfipadovych studiich se importni saldo sice pfipousti,
ale pouze kratkodobé a v nizkych ro¢nich objemech. Jinak je
kompenzovéno cilenym rozvojem zdroju.

Vychozi pozice ptipadovych studii jsou v roce 2031 odlisné. Ve viech
ptipadovych studiich se pfitom k tomuto roku uvazuje odstaveni

730 MW stavajicich velkych zdrojl. V piipadové studii Unijni — Uspory
se diky nizsi TNS uskutecnuje exportni saldo okolo 6 TWh. V pfipadové
studii Koncepéni je export jiz nepatrny. V pfipadové studii Unijni -
nizkoemisni zdroje sice také, ale diky vysoké TNS pouze za spInéni
dalsich predpoklad, jako jsou dosazené vysoké hodnoty rozvoje VTE
a FVE. Relativné ustéleny stav ES CR trva do roku 2036.

Do roku 2036 jsou dodavky elektfiny z OZE v pfipadové studii Unijni -
nizkoemisni zdroje vy33i proti ostatnim pfipadovym studiim. Dodavky
elektiny ze zemniho plynu jsou v obou Unijnich pfipadovych
studiich vys3si nez v pfipadové studii Koncep¢ni. Vyuziti pohotového
vykonu vybranych zdrojd na plyn je téz podstatné vyssi, coz souvisi

s ocekavanou vyssi cenou povolenek. V protikladu k tomu jsou
dodavky elektfiny z uhli a vyuziti pfislusnych zdroji ponékud nizsi.
Dodavky z jadernych zdroju trvaji v obdobné vysi ve vsech trech
piipadovych studiich s vyuZitim 98-99 %.

Long-term horizon

The summer and winter balances of generation adequacy further deepen
as well as the differences between the case studies. The generation
sufficiency balance shows the need of imports in maximum loads

at the average level of 2-4% of electricity supplies. However,

in the overall summary per year, no considerable emergencies appear
and if suitable measures are adopted, the system meets the reliability
standard until the end of the analysed time horizon.

Beginning with 2031, the Zero case study would require great import
of electricity annually and the values are growing steadily. In the three
development case studies, the import balance is accepted but only
temporarily and in low annual volumes. Otherwise, it is compensated
by targeted development of sources.

Initial positions of the development case studies differ in 2031. In this
year, all case studies consider decommissioning of 730 MW of the existing
large sources. Due to the lower domestic net consumption, export
balance of ca. 6 TWh is identified in the EU — Energy Savings case study.
In the Conceptual case study, the export is negligible. In the EU — Low-
Emission Sources case study as well but due to the high domestic net
consumption and under other presumptions, such as high solar and
wind power plants development, are fulfilled. The rather stabilized state
of the Czech power system lasts till 2036.

By 2036, electricity supplies from RES are higher in the EU — Low-
Emission Sources case study than in the other case studies. Electricity
supplies from natural gas are higher in both EU case studies than

in the Conceptual case study. The utilization of available capacity

of selected gas fired sources is also considerably higher, which relates
to the anticipated higher allowance price. On the contrary, electricity
supplies from coal and utilization of the respective sources is slightly
lower. Supplies from nuclear sources continue in similar volumes in all
three case studies with the utilization factor of 98-99%.
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Mezi roky 2036 a 2044 dochézi v dusledku ukoncovani vyznamné
Casti tézby hnédého uhli ve viech tiech pripadovych studiich

k postupnému odstavovani stavajicich hnédouhelnych blokd

a k snizovéni dodavek elektfiny z tohoto paliva. Kompenzace tohoto
vypadku jsou v ptipadovych studiich v nékterych ohledech spole¢né,
ale casto diferencované. V pfipadové studii Unijni — Uspory se

do roku 2038 vycerpa potencial snizovani pretrvavajiciho exportu
elektriny. V ptipadové studii Koncepcni v téze dobé nardstd vyuziti
zdroji na zemni plyn na troven Unijnich pfipadovych studii.V roce
2039 je ocekdavan invariantni pfirtstek dodavek elektfiny z prvniho
bloku 1 200 MW v Dukovanech. Ve viech tfech pfipadovych

studiich stoupa instalovany vykon zdrojd na zemni plyn (az do roku
2044).V pfipadové studii Koncepcni se pfitom jedna o vice zdrojd

na dodavku elektfiny i spole¢né s teplem — dodavky elektfiny z plynu
jsou znac¢né, kulminuji v roce 2042 a v nékterych letech navraceji
soustavé exportni schopnost. V Unijnich pfipadovych studiich

jde naopak castéji o zdroje urcené jako stojici regula¢ni rezervy —
dodavky elektfiny kulminuji pfiblizné v témze roce, ale na podstatné
nizsich hodnotach. Zemni plyn plni vice roli rezervy, coz je patrné

i z postupného poklesu vyuziti, pfestoze cena povolenek i nadale
stoupad - vy33i vyroba by byla spojena s vy33i produkci CO,.

Béhem uvedeného sedmiletého obdobi se vyuziti u jadra celkové
snizi a kon¢i na hodnotach mezi 95 a 99 %. Jejich dodavky elektfiny
ale stouply, jsou podpofreny i realizaci blok( 2x 1 200 MW namisto
blokl 4x 510 MW a jsou ve viech pfipadovych studiich dominantni.
V pfipadové studii Unijni — Uspory, s nevelkym odstupem, podobné
stoupaji dodavky z OZE.

V roce 2045 jiz neni v provozu stavajici PPC Pocerady. Dodavky
elektfiny z plynu jsou od toho roku ve viech pfipadovych studiich

v roce 2045 je jeden jaderny blok 1 200 MW. Dodévky elektfiny z jadra
se tim dale posiluji. V disledku obou téchto zmén instalovaného
vykonu se ve viech pripadovych studiich snizuje dodavka elektfiny

z uhli a spolu s ni i vyuziti ptislusnych zdroja.

V ptipadové studii Koncep¢ni jsou dodavky elektfiny a jejich skladba
az do roku 2050 viceméné ustalené, jen s mirnym pfirGstkem z OZE.
V pripadové studii Unijni — Uspory jsou dodavky elekttiny do roku
2050 podobné ustélené, prirGstek OZE je ale ponékud vyssi. To vsak
neplati o dodavkach elektfiny z uhli, které za ic¢elem naplnéni cild
Roadmap 2050 klesaji az k nule.V rdmci toho velky pokles pfipada
na ukonceni provozu bloku 660 MW v Ledvicich na rozhrani let
2045 a 2046. Pribyva zdroji na zemni plyn, které jsou s ohledem

na produkci CO, opét provozovany jako stojici rezervy, klesa tedy
vyuZziti v celé skupiné. Dodavky elektfiny ze syntetického metanu
stoupaji, ale jsou v porovnani s ostatnimi zdroji malé.

Between 2036 and 2044, the existing brown-coal units are gradually
decommissioned in all three case studies as a consequence

of termination of a great part of brown coal sources and as electricity
production from this fuel decrease. Compensations for this outage are
partly identical but often differentiated in the case studies. In the EU -
Energy Savings case study, the potential to decrease the remaining
electricity export is exhausted by 2038. In the Conceptual case study,
utilization of natural gas fired sources increases at the same time to

the level of the EU case studies. In 2039, an increase in electricity supplies
from the first 1,200 MW unit in Dukovany is anticipated in all case studies.
Installed capacity of natural gas fired sources increases in all three

case studies (until 2044). In the Conceptual case study, several sources
supplying both electricity and heat are included - electricity production
from gas is high, culminate in 2042 and in some years they even return
the system its export capability. In the EU case studies, these sources

are often intended as idling regulation reserves - electricity supplies
culminate more or less in the same year but with much lower values.
Natural gas acts more as a reserve, which is also reflected in gradual
decrease in the utilization, though the allowance price keeps increasing —
higher generation would imply higher CO, emissions.

In course of the above seven year period, total utilization factor

of nuclear energy decreases ending up with values ranging from 95%
t0 99%. Nuclear electricity supplies on the other hand increase; they
are supported by implementation of 2x 1,200 MW units replacing

of the 4x 510 MW units and are dominant in all case studies. In the EU -
Energy Savings case study, the supplies from RES increase similarly.

In 2045, the Pocerady CCGT is not in operation. Beginning with this

year, electricity production from gas is lower in all case studies up

until 2050. One nuclear unit of 1,200 MW is included in all case studies

in 2045. Nuclear electricity production is thus further strengthened.

In consequence of both these changes in installed capacity, electricity
production from coal decrease in all case studies as well as the utilization
of the respective sources.

In the Conceptual case study, electricity production and its structure

is more or less stabilized by 2050 with only moderate increase in RES.
In the EU - Energy Savings case study, electricity production is similarly
stabilized by 2050 but the increase in RES is slightly higher. This
presumption however does not apply to electricity production from
coal which decrease down to zero to fulfil the targets of Roadmap
2050. Within the decrease, a great part is caused by decommissioning
of the 660 MW unit in Ledvice at the turn of 2045 and 2046. The number
of natural gas units increases; with respect to CO, production, they

are again run as idling reserves and the utilization therefore decreases
in the whole group. Electricity production from synthetic methane
increase but remain low in comparison to other sources.
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Stejny popis plati i pro pfipadovou studii Unijni — nizkoemisni zdroje,
u které je ale v dUsledku vyssi TNS potreba vétsich dodavek elektfiny
z nizkoemisnich zdrojG. Témi jsou jednak rychle rostouci OZE, jednak
zdroje jaderné, posilené o pfipadny paty blok 1 200 MW. Spusténi

o rok dive by pravdépodobné nebylo realizovatelné, a proto se

v roce 2046 uvazuje s importem elektfiny v ro¢nim objemu 6,8 TWh.

Dodavky elekttiny ze syntetického metanu jsou oproti predchazejici

piipadové studii vyssi.

V obou Unijnich pfipadovych studiich se pfedpokldda vyvedeni tepla

z jadernych blokd, které pak v diisledku toho predevsim v zimnich

mésicich nemohou dosahovat pIného elektrického vykonu. Hodnoty

jejich vyuziti se v poslednich letech ve viech tfech pfipadovych

studiich pohybuji mezi 90 a 96 %. Podil elektfiny z jadra v roce 2050 je

v pfipadovych studiich nasledujici:

> v Koncep¢ni pfipadové studii nepatrné prekracuje 50 %,

> v ptipadové studii Unijni - Uspory dosahuje 56 %,

> v pfipadové studii Unijni — nizkoemisni zdroje je i ptes jeji vyssi
dodavky 48 %.

Podil OZE na dodévkach elektfiny v roce 2050 ¢ini v pfipadové studii
Koncep¢ni 23 %, v pfipadové studii Unijni — Uspory 29% a v pfipadové
studii Unijni — nizkoemisni zdroje 41 %.

S vyjimkou pfipadové studie Nulové, ktera je v dlouhodobém
horizontu neprovozovatelna, je ve viech pfipadovych studiich
zajisténa provozovatelnost ES CR. To bude vyzadovat fadu opatieni.
Kromé zde zminéné vystavby regulacnich zdroju jde napf. o zafizeni
na vyrobu syntetického metanu (P2G), cili sezonni akumulaci,

a zafizeni pro denni akumulaci elektfiny. Jejich rozvoj v dlouhodobém
horizontu je v pfipadovych studiich zna¢né diferencovany a nejvyssi
je v pfipadové studii Unijni - nizkoemisni zdroje. Realizace téchto
zafizeni vak byla uvaZzovéana az po uplatnéni o¢ekavaného potencialu
flexibility snaze a levnéji realizovatelnymi zpUsoby jak na strané
zdroj(, tak na strané spotreby (FVE, malé kogenerace, odlozena
spotfeba domacnosti, HDO, elektromobily a dalsi). Rekapitulaci
podminek nezbytnych k zajisténi provozovatelnosti ve viech
piipadovych studiich a také zhodnoceni provozovatelnosti uvadi
nasledujici tabulka.

The same description applies to the EU — Low-Emission Sources case
study in which however, due to the higher domestic net consumption,
higher need for electricity supplies from low-emission sources is
identified. These sources are the fast growing RES on the one hand and
the nuclear sources, strengthened in 2047 by the fifth 1,200 MW unit,

on the other hand. A one year earlier commissioning is probably not
implementable, which is why electricity import in the volume of 6.8 TWh
is considered in 2046. Compared to the previous case study, electricity
production from synthetic methane is higher.

In both EU case studies, use of heat from nuclear blocks is anticipated.

Those units then, in consequence, cannot achieve their full electric

capacity especially in winter months. Values of their utilization in last

years of the period range between 90% and 96% in all three case studies.

The share of nuclear electricity is as follows:

> in the Conceptual case study, it slightly exceeds 50%,

> inthe EU - Energy Savings case study it amounts to 56%,

> in the EU - Low-Emission Sources case study it, despite higher
supplies, amounts to 48%.

In 2050, the share of RES in electricity production in the Conceptual case
study amounts to 23%, in the EU - Energy Savings case study to 29% and
in the EU - Low-Emission Sources case study to 41%.

With the exception of the Zero case study which is not operable

in the long term, operability of the Czech Republic’s power system is
ensured in all case studies. It will require number of measures: apart
from the above mentioned construction of regulation sources, for
example facilities for synthetic methane production (P2G), i.e. seasonal
accumulation, and daily electricity accumulation facilities. Their
development is greatly differentiated among the case studies in the long
term and the highest is in the EU - Low-Emission Sources case study.
Implementation of these facilities was however only considered after
the anticipated flexibility potential of simpler and cheaper ways is
applied at the side of both sources and consumption (photovoltaics,
small-scale CHP, delayed consumption of households, ripple control,
electromobility etc.). Summary of the conditions under which all the case
studies are operable and also evaluation of the operability is shown

in following table.
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Tabulka 4
Table 4

pripadova studie
case study

spolehlivost vykonové bilance
power balance reliability

import k dosazeni vyrovnané
vyrobni bilance
import on production balance

Vyhodnoceni provozovatelnosti ES CR
Evaluation of the operability of the Czech Republic’s power system

Nulova
Zero

vyhovujici bez importu

do roku 2030

suitable without imports

by 2030
do roku 2035 do vyse

10 TWh, déle strmy nardst

up to 10 TWh by 2034,

steep increase in next years

Koncep¢ni
Conceptual

vyhovujici do roku 2050
suitable by 2050

nizky
low

Unijni uspory
EU - Energy Savings

vyhovujici do roku 2050
suitable by 2050

nizky
low

podminky provozovatelnosti vdlouhodobém horizontu | operability conditions in long-term horizon

odpojovani FVE
PV disconnection

nové zpusoby zaporné regulace
new types of negative regulation

nové rychle startujici plynové zdroje
new quick start gas units

nové slozky flexibility na strané spotieby
new types of consumption flexibility

ztoho elektromobily
of which EV

nové slozky flexibility na strané vyroby
new types of generation flexibility

instalovana kapacita / vykon denni
akumulace v roce 2050

installed capacity / power of daily
accumulation in 2050

uplatnéni denni akumulace v primarni
a sekundarni regulaci
utilization of daily accumulation in SR

inst. vykon sezonni akumulace v roce 2050
installed capacity of seasonal accumulation
in 2050

uplatnéni sezonni akumulace

v zaporné regulaci

utilization of daily accumulation
in negative regulation

pokles vyhledového vyuziti JE na hladinu
okolo hodnoty
outlook of NPP utilization
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do 5% vyroby

up to 5% of generation
zadné

none

zadné
none
zadné
none
zadné
none

zadné
none

zadna
none

zadné
none

7adny
none

zadné
none

80% vr.2039
80% in 2039

podminéné vyhovuje
do roku 2035
conditionally operable
till 2035

Unijni nizkoemisni
zdroje

EU - Low-Emission
Sources

vyhovujici do roku 2050
suitable by 2050

6 TWh pouze v roce 2046,
jinak nizky

6 TWh in 2046, low
otherwise

do 5-6% vyroby up to 5-6% of generation

nizsi vyuziti elektrokotld
lower electric boilers
utilization

160 MW

odlozend spotieba
delayed consumption

nizkd odlozena spotieba
na nabijeni

low delayed charging
consumption

fizeni provozu malych
kogeneraci, vysoky rozsah
operational management
of small CHP, high range

3509 MWh/ 820 MW

13%
24dny
none
zadné

none

94% v poslednich 5 letech
94% in the last 5 years

vyhovuje
operable

nizsi vyuziti elektrokotld
lower electric boilers
utilization

1960 MW

odlozend spotieba
delayed consumption

stfedni odloZena spotieba
na nabijeni

medium delayed charging
consumption

fizeni provozu malych
kogeneraci, nizky rozsah
operational management
of small CHP, low range

7 032 MWh/ 1 640 MW

18%

700 MW

ano
yes

91% v poslednich 5 letech
91% in the last 5 years

vyhovuje
operable

vyssi vyuziti elektrokotlt
higher electric boilers
utilization

1960 MW

odlozend spotieba
delayed consumption

vysokd odlozena spotieba
na nabijeni

high delayed charging
consumption

fizeni provozu malych
kogeneraci, nizky rozsah
operational management
of small CHP, low range

14 344 MWh/ 3 400 MW

18%

1500 MW

ano
yes

95% v poslednich 5 letech
95% in the last 5 years

vyhovuje
operable
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ZDROJE PRIMARNI ENERGIE

Zména struktury primarnich zdrojd energie pro elektroenergetiku

a pro teplarenstvi je vyznamnym faktorem dlouhodobého vyvoje
ES CR. PGjde o zasadni zménu v druzich primarnich zdrojd a v jejim
disledku pak i o vyraznou zménu v sobéstacnosti. Souhrnné Ize
dlouhodoby vyvoj charakterizovat odchodem od uhli, vétsim
podilem jaderné energie, vyznamnéjsim uplatnénim zemniho plynu
a narGstem obnovitelnych zdroji. Tyto zmény budou probihat
postupné v celém obdobi az do roku 2050 s tim, Ze v urcitych
Casovych fezech dojde ke skokovym zméndm. Zajisténi PEZ pro
elektroenergetiku a teplarenstvi ukazuje nasledujici obrazek.

Obrézek 14
Figure 14

Zajisténi PEZ pro elektroenergetiku a teplarenstvi
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PRIMARY ENERGY SOURCES

The change in structure of primary sources for the electricity and
heating industries is an important factor of the long-term development
of the Czech power system. It will mean a considerable change

in types of primary sources and as a consequence a great change

in self-sufficiency. In summary, the long-term development can be
characterised by departure from coal, larger share of nuclear energy,
more important application of natural gas and increase in renewable
sources. These changes will take place gradually throughout the entire
period up to the horizon of 2050 though step changes are to take
place in some time profiles. Securing of primary energy sources for
the electricity and gas industries is shown in following picture.

Securing of primary energy sources for the electricity and heating industries
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Stfednédoby horizont

> Ve vsech pfipadovych studiich bude klesat tézba hnédého uhli.
Podstatnym momentem bude ukonceni tézby kvalitniho hnédého
uhli na lomu CSA kolem roku 2025. To zasahne mnohé teplarny
a povede i k omezeni produkce tfidéného hnédého uhli pro
malospotiebitele - vypadek tézby asi 2,5 mil. tun. Ukonceni tézby
vyplyva z toho, Ze se dosud stale setrvava na platnosti tzemné-
ekologickych limitd na lomu CSA. | v pfipadé, Zze by doslo k jejich
prolomeni, bude v dodévkach uhli z tohoto lomu prodleva,
vyplyvajici z jiz del$i dobu neprobihajici skryvkové ¢innosti. S dalsi
téZbou je tak mozné pocitat nejdiive od roku 2030.

> Lomy, které jiz nejsou blokovany limity (napt. DNT a Bilina),
budou produkovat mensi objemy uhli, nebot jsou ¢asto navazany
na zivotnost mistnich elektraren. TéZba zbyvajicich zasob
puajde nizsim tempem a dojde k vyfazeni nékterych stavajicich
odbérateld.

20 @  tuzemska paliva
domestic fuels

®  jaderné palivo
nuclear fuel

obnovitelné zdroje
14 renewables

@®  dovozova paliva
imported fuels

podil dovozovych paliv
share of imported fuels

Medium-term horizon

> Brown coal production will decrease in all case studies. An important
moment is to be the termination of brown coal mining in the CSA
mine in around 2025 which will affect many heating plants
and will lead to reduced production of sorted brown coal for
the low consumption sector (production loss of ca. 2.5 mil. tons).
The termination of mining activities is implied by present validity
of land-ecological limits. Even if they were cancelled, there would be
a delay in supplies from this mine as the overburden has not been
removed for quite a long time. Further mining activities may only be
considered after 2030.

> The quarries, which are not blocked by limits any more (e.g. DNT
and Bilina), will produce smaller volumes of coal as they are
often connected to the lifespan of local power plants. Mining
of the remaining reserves will be slower and some of the existing
consumers will have to be ruled out.
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> Nepredpoklada se, Zze by tuzemska tézba cerného uhli vyrazné
prekrocila ¢asovy horizont roku 2023. To pak znamena, ze
i tepldrenské zdroje, které dnes tuzemské cerné uhli vyuzivaji,
budou nuceny ¢erné uhli dovazet ze zahranici ¢i prejit na jiné
palivo. To se netykd elektrarny Détmarovice, jejiz odstaveni je jiz
planovéano (800 MW).

> Postupné se bude navysovat spotfeba zemniho plynu
vyuzivaného pro nardstajici rozsah mensich zdroja pro
kombinovanou vyrobu.

> Predpoklada se, Ze poroste uplatnéni biomasy pro spoluspalovani
s uhlim, navysovat se bude i produkce elektfiny z bioplynu, ktera
bude silné zaviset na tom, zda bude podpora i nadale podminéna
uplatnénim tepla.

Dlouhodoby horizont

> Tézba hnédého uhli bude nadale klesat na cilovou hodnotu
kolem 50 PJ v pfipadové studii Koncep¢ni a na nulu v Unijnich
pfipadovych studiich. Dojde k ukonéeni tézby ve vyznamném
rozsahu, a tim k ukonceni provozu velkych zdroju, jako jsou
napfiklad Tusimice Il a Prunéfov Il u lomu DNT. Obdobné to plati
pro zdroje zasobované uhlim ze Sokolovského reviru: zejména
teplarna Viesova, PPC Viesova, teplarna Plzen a dalsi.

> Zcela vymizi tfidéné uhli pro malospotfebitelsky sektor — dnes asi
3 mil. tun. Veskeré zbylé zasoby budou urceny jen pro vybrané
zdroje, napfiklad pro novy zdroj v Ledvicich, ktery je teprve
uvadén do provozu.

> Tézba ¢erného uhli v tuzemsku patrné nebude probihat. Veskeré
cerné energetické uhli v rozsahu asi 2 mil. tun ro¢né by bylo
nutné dovazet, napriklad z Polska. | jeho exportni schopnost je
vsak nejistd. Nelze vyloucit dovoz ze vzdalenych lokalit, tedy bud
vlakovou dopravou z Ruska nebo pies zdpadoevropskeé pristavy ze
zamorskych lokalit. Dovozy by byly nutné v Koncep¢ni pfipadové
studii az do roku 2050, v Unijnich pfipadovych studiich by potfeba
cerného energetického uhli po roce 2045 klesala az k nule.

> Vyuziti zemniho plynu vzroste vyznamnou mérou. Uplatni
se pfi vyrobé zékladni a polospickové elektfiny ve velkych
paroplynovych zdrojich, v malém i velkém teplarenstvi. S velkym
rozvojem OZE bude nutno vybudovat rychle startujici plynové
spalovaci jednotky, zvlasté v pripadové studii Unijni — nizkoemisni
zdroje. Spotfeba zemniho plynu pro elektroenergetiku
a teplarenstvi vzroste ze stavajici asi 1 mld. m* az na hodnotu
pres 5 mld. m3. Zdroje na zemni plyn, realizovatelné rychleji nez
zdroje jaderné, se mohou zésadni mérou podilet na vykryvani
nedostatkd v bilanci pfi skluzu vystavby novych jadernych
zdroju. Z toho vyplyva i vyrazné kolisani spotieby plynu, ktera
ve vsech pfipadovych studiich vykazuje v obdobi 2035 az 2045
prechodny nardst.

> Itis not expected that domestic hard coal mining will significantly

exceed the time horizon of 2023. It means that the limited number
of heating sources currently using domestic hard coal (apart from
the Détmarovice power plant planned to be decommissioned;
800 MW of installed capacity) will have to import hard coal from
abroad or switch to a different fuel.

Consumption of natural gas used for the growing number of small
combined production sources will gradually increase.

Use of biomass co-fired with coal is anticipated to grow as well

as electricity production from biogas which will strongly depend
on the decision if the support keeps being conditioned by the use
of heat.

Long-term horizon
> Brown coal mining will keep decreasing to the target value of ca. 50 PJ

in the Conceptual case study and down to zero in the EU case

studies. Important scope of mining will be terminated and therefore
also operation of large sources such as Tusimice Il and Prunérov I

(by the DNT mine); the same applies to sources supplied by coal from
the Sokolov district (especially the Viesova heating plant, Viesova
CCGT, Plzen heating plant etc.).

Sorted coal for the low consumption sector (ca. 3 mil. tons today)

will cease to exist and all the remaining reserves will be destined for
selected sources such as the new source in Ledvice which is just being
commissioned.

Hard coal will probably not be mined any more. Ca. 2 mil. tons will
have to be imported for example from Poland; even Polish export
capabilities are however uncertain. Nevertheless, imports from further
distances cannot be excluded, either by train from Russia or through
West European ports from overseas locations. In the Conceptual case
study, the imports are necessary up to 2050; in the EU case studies,
the need drops down to zero after 2045.

Use of natural gas will increase considerably. It will be applied

in generation of baseload and semi-peak electricity in large steam-gas
sources as well as in the small-scale and large-scale heating industry.
As RES will develop rapidly, quick start gas fired units will have to be
constructed, especially in the EU — Low-Emission Sources case studly.
Natural gas consumption for the electricity and heating industries
will increase from present ca. 1 bcm up to a value exceeding 5 bcm.
Natural gas units are capable of faster implementation than nuclear
sources may, to a large extent, participate in covering of balance
insufficiencies in case of delays in construction of new nuclear
sources. It implies considerable fluctuation in gas consumption which
shows temporary increase between 2035 and 2045 in all case studies.

Elektroenergetika | Electricity industry
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> Uplatnéni obnovitelnych zdrojd se bude neustéle zvysovat,
v pfipadé piipadové studie Unijni - nizkoemisni zdroje pijde
o limitni vyuziti ptirodniho potencialu OZE na Gzemi CR
(pfedevsim FVE a VTE). Pocita se také s narlistem produkce
elektfiny z biomasy i bioplynu. Pfestoze v Unijnich ptipadovych
studiich se pocita i s limitnim vyuzitim téchto paliv, pGjde
spise pouze o doplrikovy podil v bilanci. Potfeba biomasy pro
energetiku by v roce 2050 dosahla hodnoty podle pfipadovych
studii 7 az 8,5 mil. tun ro¢né.

ENVIRONMENTALNIi DOPADY

EnvironmentalIni politika EU md zasadni vliv na podobu ¢eské
energetiky. Tato politika stanovuje do roku 2050 snizeni celkovych
emisi CO, 0 80% v porovnani s rokem 1990 a pro energetiku je cil
jesté vyssi. Pokud by se energetika rozvijela dle pfipadové studie
Koncep¢ni, nesplini pravdépodobné stanovené cile. Témto cilim
vyhovuji pouze Unijni pfipadové studie. Unijni pfipadové studie
vsak vyzaduji velké strukturdlni zmény ve zdrojové zakladné

a znacné piimé i indukované investice. Dalsi tlak na snizovani emisi
bude znamenat vyrazné navysovani mérnych investic do redukce
sklenikovych plynl a vyraznou ztratu efektivity téchto investic.
Bilance emisi CO, je uvedena na nasledujicim obrazku.

> Application of renewable sources will gradually increase; in the case
of the EU - Low-Emission Sources case study, it will involve limit
utilization of natural potential of RES in the Czech Republic (especially
solar and wind power plants). Increase in electricity production from
biomass and biogas is also anticipated. In spite of the EU case studies
anticipating limit use of these fuels, their share in the balance is only
supplementary. According to each case study, biomass consumption
for the energy sector will amount to 7 to 8.5 mil. tons per year in 2050.

ENVIRONMENTAL IMPACTS

Environmental policy of the EU strongly affects the future of the Czech
Energy sector. The policy stipulates the decrease in total CO, emissions
by 80% by 2050 compared to 1990; for the energy sector, the target is
even stricter. If the energy industry develops according to the Conceptual
case study, the defined targets will probably not be met. The targets are
only complied with in the EU case studies which would however require
great structural changes in the source base and considerable direct

and induced investments. Further pressure on emission reduction will
mean significant increase in specific investments of greenhouse gases
reduction and great loss of investments efficiency. The CO, emissions
balance is shown in the following picture.

= Koncep¢ni | Conceptual

Unijni - ispory
EU - Energy Savings

=== Unijni - nizkoemisni zdroje
EU - Low-Emission Sources

Obrazek 15 Bilance emisi CO,
Figure 15 CO, emission balance
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Strednédoby horizont

Jako désledek spInéni smérnice 2010/75/EU je ocekévan vyrazny
pokles emisi znecistujicich latek na prelomu let 2020 a 2021. Dalsi
pokles do roku 2030 jiz bude pozvolny. Bezprostredni pficinou
poklesu bude pfedevsim postupné dozivani uhelnych zdroju a jejich
odstavovani. Cil snizeni objemu emisi sklenikovych plyn{ k roku
2020 lIze za spInény povaZzovat jiz dnes. Do roku 2030 poté emise
sklenikovych plynt poklesnou ve srovnani s rokem 2005 o 30 az 32%
ve viech pfipadovych studiich. Pfedpokladany zavazek CR na snizeni
objemu povolenek v systému EU ETS do roku 2030 je vsak vyssi (41 %
oproti roku 2005). Pokud tedy nebudou ¢eské energetice pfiznany
dalsi dodatecné povolenky, Ize oc¢ekavat jejich nedostatek na trhu.
Regenim je snizeni exportu elektfiny a ziskani povolenek z fondd
vyclenénych pro modernizaci.

Dlouhodoby horizont

Dalsi vyraznéjsi snizovani emisi jak sklenikovych plyna, tak
znecistujicich latek je o¢ekdvano po roce 2030 s ukoncenim provozu
nékterych starych bloki spalujicich tuzemské hnédé uhli. Po roce
2030 jiz také dochazi k odklonu pfipadové studie Koncepcni

od obou Unijnich pfipadovych studii. Rozdil je zpisoben zejména
strmym narlstem obnovitelnych zdrojl u ptipadové studie Unijni -
nizkoemisni zdroje a prvnim vyraznéjsim snizenim spotfebovaného
paliva u pfipadové studie Unijni — Uspory.

Do roku 2050 jsou emise CO, v pfipadové studii Koncepcni nizsi

0 73 % oproti roku 2005. V pfipadovych studiich Unijni - Gspory

a Unijni — nizkoemisni zdroje jsou oproti roku 2005 emise snizeny
093 %. Z analyzovanych pfipadovych studii vyhovuje emisnimu

cili pripadova studie Unijni - Uspory a Unijni — nizkoemisni zdroje,

ve kterych je splnéni EU Energy Roadmap 2050 zakladnim vstupnim
predpokladem. Bude-li dal3i vyvoj elektroenergetiky probihat dle SEK
(ptipadova studie Koncep¢ni) bude pro spinéni emisniho cile nutné
po roce 2040 zavést technologii CCS.

ELEKTRICKE SITE

Rozvoj zdrojové zékladny ES CR (jednotkové vykony, rozmisténi
zdroj(1) neni jedinym cinitelem, ktery bude ovliviiovat budouci provoz
a rozvoj elektrickych siti. Spotfeba elektfiny, tvar diagramu zatizeni,
akumulace, vykonové saldo a s tim spojené rozdilné preshrani¢ni
pienosy elektfiny maji na budouci podobu a provoz elektrickych siti

v nékterych pfipadech vétsi vliv nez rozvoj zdrojové zakladny.

Stfednédoby horizont

Pripadova studie Koncep¢ni a pripadova studie Unijni — Gspory

s ohledem na piedpokladany rozvoj zdrojové zékladny nevedou

k potfebé vyraznych zmén v planovaném rozvoji elektrickych siti,
ktery jednotlivi provozovatelé téchto siti pfipravuji a aktualizuji.
Naproti tomu pfipadova studie Unijni — nizkoemisni zdroje vyzaduje
vhledem k predpokladanému riistu instalovaného vykonu FVE a VTE

Medium-term horizon

In context of fulfilling of the Directive 2010/75/EU, pollutant emissions
are to be reduced considerably at the turn of 2020 and 2021 while further
decrease by 2030 is to be slower. The immediate reason for the decrease
will be, first of all, gradual termination of coal sources’ lifespan and

their decommissioning. The 2020 target for reducing greenhouse gas
emissions may already be considered fulfilled today. By 2030, greenhouse
gas emissions will be reduced by 30 to 32% compared to 2005 in all case
studies. However, the anticipated commitment of the Czech Republic to
decrease the volume of allowances within the EU ETS by 2030 is higher
(by 41% compared to 2005). If the Czech energy industry is not allocated
further additional allowances, their lack on the market may be expected.
The situation may be solved by the decrease in electricity exports and
acquiring of allowances from funds designated for modernization.

Long-term horizon

Further considerable reduction in emissions of both greenhouse gases
and pollutants will take place after 2030 in relation to decommissioning
of some old domestic brown coal fired units. Moreover, the Conceptual
case study deviates from both EU case studies after 2030. The difference
is mainly caused by steep increase in renewable sources in the EU -
Low-Emission Sources case study and by the first important decrease

in consumed fuel in the EU - Energy Savings case study.

By 2050, CO, emissions are reduced by 73% in the Conceptual case study
compared to 2005. In the EU - Energy Savings and EU — Low-Emission
Sources case studies, the emissions are reduced by 93% compared to
2005. Of the analysed case studies, the emission target is met by the EU -
Energy Savings and the EU — Low-Emission Sources case studies in which
compliance with the EU Energy Roadmap 2050 is an input presumption.
If the development of the electricity industry complies with the State
Energy Policy (the Conceptual case study), the CCS technology will need
to be implemented after 2040 in order to fulfil the emission target.

ELECTRICAL NETWORKS

Development of the source base of the Czech power system (unit
capacities, location of sources) is not the only factor to affect future
operation and development of electrical networks. The effect

of electricity consumption, shape of the load diagram, accumulation,
power balance and the related cross-border electricity transfers
might sometimes have higher effect on future form and operation
of the electrical networks than the source base development.

Medium-term horizon

The Conceptual and EU - Energy Savings case study, with respect to
the anticipated development of the source base, do not imply the need
of considerable changes in the planned development of electrical
networks as prepared and updated by the networks’ operators.

On the other hand, the EU - Low-Emission Sources case study, due to
the anticipated increase in installed capacity of solar and wind power
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s pfipojenim do siti nn a vn vyraznou rekonstrukci a rozvoj téchto
siti jiz ve sttednédobém horizontu, a to predevsim v oblastech,

ve kterych budou nové decentrélni zdroje ve velké mife umistény.
Lokalni problémy, tykajici se predevsim napétovych pomérud

a zatézovani vedeni, bude nutné fesit nejen investi¢nimi opatienimi,
ale téz flexibilitou vyuzivajici regula¢nich mnoznosti decentrélnich
zdroj(, a to jak v oblasti ¢innych, tak v oblasti jalovych vykon( a také
s vyuzitim novych prvk( akumulace. Vhodné implementovana
flexibilita zajisti spInéni pozadovanych technickych kritérii provozu
sitinn, vni 110 kV.

Dlouhodoby horizont

Rozvoj prenosové sité bude ovlivnén stavem zdrojové zékladny,
zejména realizaci novych jadernych zdrojli a velkych elektraren
pfipojenych do PS. Kromé toho ma na provoz prenosové sité nemaly
vliv zatézovani preshrani¢nich vedeni mezistatnimi pfenosy energie.
Zvlasté se to projevuje na preshrani¢nich profilech CZ-PL a CZ-AT,

u kterych se v budoucnu pfipravuje zrudeni preshrani¢nich vedeni
220 kV bez nahrady vedenim 400 kV.

Koncepce rozvoje prenosové sité v dlouhodobém horizontu
predpoklada postupny prechod na jednotnou napétovou uroven
400 kV, kterd by méla byt dokonc¢ena do roku 2040. Posileni
prenosovych siti novymi vedenimi 400 kV spolu s rostoucim
podilem decentralnich zdrojii povede k nizsimu zatézovani prvku
elektriza¢ni soustavy, ¢imz dojde k narGstu jalovych vykont
generovanych vedenimi pfenosové i distribu¢ni soustavy. Udrzeni
napétovych pomérli v provoznich mezich si vyzada instalaci novych
kompenzacnich prostiedkd. Celkova ro¢ni dodavka elekttiny z PS
do DS v roce 2050 je v piipadové studii Unijni — spory o 9 TWh nizsi
a v pripadové studii Unijni — nizkoemisni zdroje o 8 TWh nizsi nez

v piipadové studii Koncep¢ni.

Dalsi rozvoj distribu¢nich soustav nn a vn bude ovlivnén pokracujicim
nardstem vyroby z decentralnich zdroji a zménou ve struktuie
spotieby - predevsim jde o elektromobilitu. To si vyzada vyrazné
posilovani distribucnich soustav na téchto napétovych urovnich.
Viyraznéjsi bude také nutnost zmén v organizaci provozu a zputsobu
fizeni DS - vyuzivani akumulace elektfiny spolu se zavadénim novych
fidicich prvk{. Provoz siti je v pfipadovych studiich Koncep¢ni

a Unijni - Uspory zajistén za predpokladu realizace planovanych
investic v sitich vSech napétovych urovni. Pfipadova studie Unijni -
nizkoemisni zdroje vyZaduje vyrazné investice do rozvoje a posilovani
distribucnich siti. Pro Uspésnou integraci decentralnich zdroja,
predevsim v pfipadové studii Unijni — nizkoemisni zdroje, by se musel
velmi podstatnym zpUtsobem zménit zpUsob provozu a fizenf siti
vsech napétovych urovni.

plants connected to low-voltage and high-voltage networks, requires
significant renovation and development of these networks as soon

as in the medium-term horizon especially in the areas where the new
distributed sources are to be located. Local issues, particularly concerning
voltage quality and line loading, will need to be dealt with not only

by investment measures but also by the flexibility utilizing regulatory
possibilities of distributed sources, both in the area of active and reactive
power flows and also with the use of new accumulation elements.
Adequately implemented flexibility ensures the fulfilment of the required
technical criteria for the operation of LV, HV and 110 kV networks.

Long-term horizon

Development of the transmission system will be affected by conditions
of the source base, especially by commissioning of new nuclear units and
large power plants connected to the transmission system. Apart from
that, operation of the transmission system is to a large degree affected
by the loading of cross-border lines due to the inter-state electricity
transmission. It is most of all manifested on the CZ-PL and CZ-AT cross-
border profiles where the interconnection at the 220 kV level is to be
decommissioned without replacement by a 400 kV line.

In the long-term horizon, concept of the transmission system
development anticipates gradual transition to a unified voltage

level of 400 kV which shall be completed by 2040. Strengthening

of the transmission system by new 400 kV lines together with

the growing share of distributed sources will result in lower loading

of the power system elements, which will increase the reactive power
generated by lines of the transmission and distribution systems.
Maintaining voltage level within operating boundaries will require

the installation of new compensation elements. The total annual
electricity flow from TS to DS in 2050 is by 9 TWh lower in the EU - Energy
Savings case study and by 8 TWh lower in the EU — Low-Emission Sources
than in the Conceptual case study.

Further development of the low-voltage and high-voltage distribution
systems will be affected by continuing increase in generation from
distributed sources and by the change in consumption structure
(electromobility etc.). It will require considerable strengthening

of distribution systems at the involved voltage levels. The need to change
organization of the operation and control method of the distribution
system — by means of electricity accumulation and implementation

of new control elements - will also be quite significant. Operability

of the networks is sufficient in the Conceptual and the EU - Energy
Savings case studies under the presumption that all the planned
investments to networks at all voltage levels are realized. The EU -
Low-Emission Sources case study requires considerable investment

to development and strengthening of the distribution systems.

For successful integration of the distributed sources, especially

in the EU — Low-Emission Sources case study, the way of operation
and control of distribution networks will have to change greatly.
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Obrazek 16
Figure 16

Pfenosova soustava - rozvoj do roku 2025
Transmission system - development by 2025
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TRH A EKONOMIKA

Trh s elektfinou prochazi obdobim vyznamnych zmén, které by vsak
nemély negativné ovliviiovat spotfebitele. Kone¢ni zédkaznici vyzaduji
vysokou spolehlivost zajisténi dodavek elektfiny za stabilni ceny.
Soucasné nizké burzovni ceny silové elekttiny v Evropé sice podporuji
hospodarsky rast, ale nejsou dostate¢nym podnétem pro investice

do jakychkoli nepodporovanych zdrojli. Povinné Uspory energie
stanovené EK vyzaduji investice na strané spotrebitell a v fadé
ptipadi jsou podminény finan¢ni podporou ze statniho rozpoctu.

Pro CR je dlilezité dosahnout konsensu o vhodném rozvoji energetiky
a dospét k dohodé o zpUsobu jeho financovani. SEK je z tohoto
pohledu dobte vyvazenym vychozim dokumentem.

Evropsky trh prochézi postupnou integraci a v soucasnosti je
prevazna ¢ast zemi EU zapojena do spole¢ného trhu a pfipojeni
ostatnich zemi je prioritou. Aktualné se pozornost v integraci trhti
zaméruje na projekt XBID, ktery ma pfinést integraci vnitrodennich
trha s elektfinou. Dokonceni projektu ve formé propojeni prvnich
zemi je planovano na prvni polovinu roku 2018. Pfipojeni dalsich
zemi, které se bude tykat i nékterych pfeshrani¢nich profild Ceské
republiky, by se mohlo uskutec¢nit na jafe 2019. Propojenim trhi
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MARKET AND ECONOMY

The electricity market is going through a period of considerable changes
which, however, should not have negative impacts on the consumers.
Final consumers request high reliability of electricity supplies for

stable prices. Current low exchange prices of electricity in Europe

may support economic growth but are not a sufficient impulse for
investments to any non-subsided sources. The mandatory energy
savings stipulated by the European Commission require investments

at the side of consumers and are often conditioned by financial support
from state budget. For the Czech Republic, it is important to achieve

a consensus on suitable development of the energy industry and to
reach an agreement on its funding. From this point of view, the State
Energy Policy is a well-balanced initial document.

The European market is undergoing gradual integration; majority of EU
countries participates in common market at present while joining

of the remaining ones is a priority. Within the market integration,

the focus currently concentrates on the XBID project which shall
establish the integration of intra-day markets. Completing of the project
is planned for 2018. Connection of other countries, which will also
include border interconnectors of the Czech Republic, might be done

Elektroenergetika | Electricity industry
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s elektfinou snahy o integraci evropské energetiky nekonci. Je

kladen stéle vétsi diiraz na zvyseni moznosti obchodovat elekttinu
blize ¢asu dodavky, ktery umozni mimo jiné i lepsi integraci OZE

na energetickém trhu. Z tohoto ddvodu je nejpozdéji do roku

2025 planovano zavedeni spole¢ného vyporadani odchylek

na 15minutovém zékladu a zavedeni standardizovanych PpS (aFRR -
automaticka SR, mFRR - manualni SR, RR - tercidlni rezerva). Vyvoj
vybranych propojenych trhi s elektfinou v Evropé ukazuje nasleduijici
obrézek. Dokladem o zvysujicim se diirazu na moznost obchodovat
elektfinu blize ¢asu dodavky je i trvaly narlst uzavienych obchodu

na platformach umoznujicich kratkodobé obchodovani (denni

a vnitrodenni) s elektfinou v Evropé. Napf. na tuzemské platformé
organizované operatorem trhu v CR (OTE, a.s.) bylo v roce 2017
zobchodovéno celkové 22,33 TWh elektfiny, diky tomu bylo dosazeno
narGstu ve vysi 7,6 % oproti roku 2016, ve kterém se zobchodovalo
20,75 TWh elektfiny. Z toho objem obchodd s elektiinou na dennim
trhu dosahl vyse 21,75 TWh. Na vnitrodennim trhu s elektfinou

bylo zobchodovano 544,8 GWh elektfiny a zbyvajici ¢ast byla
zobchodovana na blokovém trhu s elektfinou. Celkovy zobchodovany
objem na kratkodobém trhu v CR tak prdmérné ¢&ini cca 1/3 tuzemské
netto spotreby.

Obrézek 17
Figure 17
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explicit auction

during the summer of 2019. Interconnection of electricity markets

is not a terminal point of the efforts for integration of the European
energy industry. Establishment of short-term market together with

the possibility to trade electricity closer to the supply time is planned
and shall, besides others, enable better RES integration to the market.
For this reason, common settlement of deviations on 15-minute basis is
planned by 2025 at the latest as well as implementation of standardized
ancillary services (aFRR - automatic secondary regulation, mFRR -
manual secondary regulation, RR - tertiary reserve). Development

of interconnected electricity markets in Europe is shown in the following
picture. Evidence of the increasing emphasis on the possibility of trading
electricity closer to delivery time is also a steady increase in closed trades
on platforms allowing short-term (day-ahead and intra-day) electricity
trading in Europe. For example, on the domestic platform organized

by the Market Operator of the Czech Republic (OTE, a.s.), a total volume
of 22.33 TWh of electricity was traded in 2017, resulting in an increase

of 7.6% compared to 2016, where 20.75 TWh of electricity was traded.
21.75 TWh of this volume was traded on day-ahead electricity market.

In the intra-day electricity market, 544.8 GWh of electricity was traded
and the remaining part was traded on the block electricity market.

The total traded volume on the short-term market in the Czech Republic
is, on average, about 1/3 of domestic net consumption.

Vyvoj vybranych propojenych trht s elektfinou v Evropé
Development of interconnected electricity markets in Europe

1996 prvni propojeni mezinarodniho trhu NordPool
first interconnected electricity market NordPool

2006 spojeni trhd FR, BE a NL na principu Market Coupling
market coupling of FR, BE and NL based on Market Coupling principle

2007 spole¢ny trh Spanélska a Portugalska - MIBEL
common market of Spain and Portugal — MIBEL

2009 propojeni CZ-SK

coupling of CZ-SK markets

2010 spojeni trhi CWE NordPool a Pobalti do Market Couplingu
CWE, NordPool and Baltics connected with Market Coupling

propojeni CZ-SK-HU
2012 coupling of CZ-SK-HU markets

vznik MC MRC a 4M MC
201 4 MCMRC and 4M MC established

2015 pripojeni Itdlie do MC MRC - celkem 19 zemi
Italy joins MC MRC - 19 countries in total

2018 spusténi projektu XBID - propojeni vnitrodennich trha
(planovano launched of XBID project - common intraday market

planned)

spole¢né vyporadani s MC MRC
common clearing together with MC MRC
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Stfednédoby horizont

Ve sttednédobém vyhledu do roku 2030 se na zakladé analyzy
provedenych vypoctl a po zohlednéni dalSich relevantnich vlivd
ocekava vyznamnd korelace cen na némeckém a ¢eském trhu

s elektfinou — némecky trh bude pro ceské ceny urcujicim. Z analyzy
poptavky elektiiny a disponibility zdroju vyplyva, ze zpocatku
budou trzni ceny elektfiny stagnovat na Urovni okolo 32 EUR/MWh.
Vyraznéjsi rist ceny je ocekavan po roce 2020 diky zméné skladby
zdroji jak v Ceské republice, tak v Némecku (ukonéeni provozu
poslednich jadernych elektraren) s postupnym navysenim do roku
2030 na uroven okolo 45 EUR/MWh. RUst ceny elektiiny do roku 2030
odrazi predpokladany rdst ceny povolenek diky mechanismu MSR
(Market Stability Reserve).

Dlouhodoby horizont

Ma-li byt elektriza¢ni soustava po roce 2030 stabilni a spolehliva,
bude nutné do ni vyrazné investovat. Celkové investice na obnovu
a rozvoj ES CR se budou za obdobi 2018 az 2050 pohybovat mezi
1,1a21,6 bil. CZK, ..
na obnovu a rozvoj zdrojové zékladny ES CR vyrazné vy3si oproti

V roce 2050 budou potfebné ro¢ni investice

soucasnosti. Velikost potfebnych ro¢nich investic je vyznamné odlisna
v ramci jednotlivych ptipadovych studii. K nejvétsim rozdilim mezi
piipadovymi studiemi bude dochazet v zavéru obdobi, konkrétné

v roce 2050. V tomto roce o¢ekavané ro¢ni investice do samotné
elektroenergetiky (vyroba, prenos a distribuce) pro pfipadovou studii

Koncepcni dosdhnou téméf 70 mld. CZK, ., pro pfipadovou studii

201

Unijni - Gspory témér 80 mld. CZK, _a pro pfipadovou studii Unijni —

2015

nizkoemisni zdroje presdhnou 100 mld. CZK . Hlavnim divodem

2015°
této disproporce jsou vysoké naklady spojené s akumulaci elekttiny
zejména u piipadové studie Unijni — nizkoemisni zdroje. Zvysena
investi¢ni ndro¢nost se promita do vyrobnich nakladd elektfiny a tyto
jsou u pfipadové studie Unijni — nizkoemisni zdroje zhruba o 40 %
vyssi oproti pfipadové studii Koncepéni. Zvyseni vyrobnich nakladd
bude vyvolavat tlak na odpovidajici rdst cen elektfiny. Pfipadova
studie Unijni - Gspory vedle investic do samotné elektroenergetiky
vyzaduje vysoké investice do dodatecnych Uspor nad rdmec
pfipadovych studii Koncepéni a Unijni — nizkoemisni zdroje.

Po zapocteni investic do Uspor se ro¢ni investice kolem roku 2050

v pfipadové studii Unijni — Gspory navysi na téméf 130 mld. CZK, .
Prdmérné rocni investice ukazuje nasledujici obrazek.

Medium-term horizon

In the medium-term horizon by 2030, a significant correlation of prices
on German and Czech electricity market is anticipated — German
market is to be determinative for Czech prices. At the beginning, market
electricity prices will stagnate at ca. 32 EUR/MWh. More considerable
increase in prices is anticipated after 2020 due to the change

in source base structure both in the Czech Republic and in Germany
(decommissioning of the last nuclear power plants) with gradual
increase to around 45 EUR/MWh by 2030. The increase in electricity price
by 2030 reflects the anticipated growth in the allowance price due to
the MSR (Market Stability Reserve) mechanism.

Long-term horizon

Should the power system be stable and reliable after 2030, considerable
investment will be necessary. Total investment in renewal and
development of the Czech power system in the period from 2018 to 2050
Lo1s 1-1 @and 1.6 tril. In 2050, the required annual
investment to renewal and development of the source base of the Czech

will range between CZK

power system is to be much higher than at present. The amount

of the necessary annual investment greatly varies in the case studies.
The greatest differences among the case studies occur by the end

of the period, in particular in 2050. In this year, the anticipated annual
investment will amount to almost CZK, - 70 bil. for the Conceptual case

study, to almost CZK_ 80 bil. for the EU — Energy Savings case study

2015
and to more than CZK, . 100 bil. for the EU - Low-Emission Sources

case study. The main reason of this disproportion is the high cost

related to electricity accumulation, especially in the EU — Low-Emission
Sources case study. The high investment intensity reflects in production
costs of electricity which are ca. 40% higher in the EU — Low-Emission
Sources case study compared to the Conceptual case study. The increase
in production costs will result in pressure on respective increase

in electricity prices. The EU - Energy Savings case study, besides

the investments in electricity industry itself, requires high investments
to additional savings beyond the case studies Conceptual and EU —
Low-Emission Sources. After accounting investments into savings,

the annual investments around 2050 will increase to nearly CZK, .

130 bil. in the case study EU — Energy Savings. The average annual
investments are depicted in following picture.

Elektroenergetika | Electricity industry
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Néaklady na zajisténi veSkeré energie (zahrnuiji elektfinu, teplo,

plyn a dalsi energetické zdroje) pro spotiebitele, do kterych je

pro srovnatelnost nutno zahrnout i naklady na Gsporna opatfeni,
budou ve srovnani s pfipadovou studii Koncep¢ni o témér 20 % vyssi
v pfipadové studii Unijni — Uspory a o témér 10 % vyssi v pfipadové
studii Unijni — nizkoemisni zdroje.

Obrazek 18 Pramérné roéni investice

In the EU - Energy Savings case study, the cost of providing all

energies (including electricity, heat, gas and other energy sources) for
consumers, to which the cost of savings measures have to be included
for comparability, will be almost 20% higher than in the Conceptual case
study and almost 10% higher in case study EU — Low-Emission Sources.

Figure 18 Average annual investment
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PLYNARENSTVI
GAS INDUSTRY

PLYNARENSTVI V EVROPE A VE SVETE

Celkova spotieba zemniho plynu ve svété ¢inila v roce 2016 priblizné
3,5 bil. m?, zatimco celosvétové ovérené zasoby dosahly ke konci

roku 2016 Urovné témér 187 bil. m3. Dalsi odhadované zasoby
konvenéniho zemniho plynu ¢ini pfiblizné 247 bil. m®. Odhadované
zasoby nekonvencné tézitelného plynu, jehoz tézba je spjata

s vyrazné vyssimi tézebnimi naklady, pak ¢ini pfiblizné 350 bil. m3.
Celkové jsou tedy svétové zasoby odhadovany na pfiblizné 784 bil. m*
plynu. Tézba nekonvenc¢nich zdrojli plynu v roce 2016 pokryla jiz vice
nez jednu pétinu celosvétové poptavky.

Zemni plyn si na celosvétové urovni udrzuje stabilni, mirné rdstovou
pozici, kterd odpovida témér 25% podilu na spotfebé primarnich
zdrojli energie. V roce 2016 vzrostla spotieba plynu ve svété o 1,5 %.
Mnohem vyraznéjsi riist se nicméné projevil na Grovni EU — meziro¢né
07,1%. Po letech stagnujici poptavky v EU se v roce 2016 projevil
opétovny zajem v sektoru vyroby elektrické energie. Kombinace
relativné levného a dostupného plynu, uzavirani uhelnych elektraren
ve Velké Britanii a prodluzujicich se odstavek jadernych elektraren

ve Francii zpUsobila meziro¢ni rdst spotieby plynu v elektroenergetice
na unijni drovni o 22 %.

Je pravdépodobné, Ze celosvétovy trend bude pokracovat i nadale
a v roce 2040 by svétova spotieba plynu méla byt priblizné o 35%
vys$si nez dnes. Poptévka poroste predevsim v rozvijejicich se

statech v ¢ele s Cinou a Indii. Naopak v EU bude riist vyrazné nizsi,

GAS INDUSTRY IN EUROPE AND THE WORLD

The total global consumption of natural gas exceeded 3.5 tcm in 2016, while
the proven global reserves reached almost 187 tcm by the end of 2016.
Other conventionally extractable reserves are estimated at approximately
247 tcm. The estimated reserves of non-conventionally extractable gas,
which would be associated with a significantly higher cost of extraction,
amount to approximately 350 tcm. This means that, in total, global gas
reserves are approximately 784 tcm. The extraction of non-conventional
sources of gas in 2016 already cover over one fifth of global demand.

Natural gas maintains a stable, slightly growing position on the global
level, which accounts for almost 25% of the consumption of primary
energy sources. In 2016, global gas consumption increased

by 1.5%. However, there was a much higher increase at the EU

level - 7.1% year-over-year. After years of stagnating demand

in the EU, interest in the sector of electricity generation was renewed
in 2016. The combination of relatively cheap and available gas,

the decommissioning of coal-fired power plants in Great Britain, and
the prolonged shutdowns of nuclear power stations in France caused
an increase in gas consumption in the electricity industry at the EU level
by 22% compared to the previous year.

The global trend will continue, and in 2040 global gas consumption
should be 35% higher than today. Demand will grow particularly

in the developing countries, with China and India in the lead.

On the other hand, the increase will be much lower in the EU. In many

v mnoha zemich dojde pravdépodobné i k poklesu, ktery je o¢ekavan countries there will be a decline, which is also anticipated in the USA. This

rovnéz v USA. Tento trend souvisi zejména s o¢ekavanym poklesem trend is connected mainly with the anticipated general decline in energy

spotieby energie vlivem aplikace Uspornych opatieni nejen v EU, consumption in the EU due to appliance of energy savings measures, and

ale i v ostatnich ekonomicky rozvinutych zemich. Bilanci pfednich
svétovych producentl zemniho plynu ukazuje nasledujici obrazek.

also in the economically developed countries. Balance of leading global
gas producers is shown in the following figure.
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Obrazek 19

Figure 19 Balance of leading global gas producers
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Stfednédoby horizont

Ve sttednédobém vyhledu do roku 2030 Ize oc¢ekavat nejprve
pokracujici celosvétovou nerovnovahu mezi nabidkou a poptavkou
zemniho plynu. Na pfelomu druhé dekady se na trhu pravdépodobné
objevi vice nez 100 mld. m? plynu ve formé LNG, jehoz konzumenty
by mély byt predevsim asijské staty. Na zakladé provedenych

analyz |ze pfedpokladat rovnéz oziveni poptavky v sektoru vyroby
elektrické energie v EU. V druhé poloviné zkoumaného obdobi se
ocekdava vyrovnanéjsi vztah nabidky a poptavky na svétovych trzich,
a tudiz i postupné snizovani disponibility relativné levného plynu.
Pokracovani rdstu spotieby plynu v elektroenergetice jako ndhrady
za uhelné zdroje bude zaviset na Upravach systému EU ETS ¢i na jiném
znevyhodnéni zdroju vice emitujicich sklenikové plyny a skodliviny.

Dlouhodoby horizont

Ve vyhledu po roce 2030 by méla byt situace na svétovych trzich

s plynem a LNG opét v rovnovéze a poptdvka poroste zejména

v rozvijejicich se zemich. Spotfeba zemniho plynu zde bude
stimulovéna nejen hospodaiskym ristem, ale také pozadavky

na ochranu ovzdusi. Zasoby zemniho plynu ve svété i pres
odhadovany rist poptavky vyrazné prevysi horizont roku 2050 o vice
nez 100 let. Dodavky plynu ve formé LNG by mély nahradit klesajici
produkci zemniho plynu v EU i v Norsku. Hlavnim dodavatelem plynu
do Evropy vSak pravdépodobné zistane Rusko.

United Arab Emirates

Venezuela
China
Nigeria
Algeria

Medium-term horizon

In the medium-term horizon outlook until 2030, first of all,

the continuation of the global imbalance between gas demand and
supply is anticipated. At the beginning of the second decade, over

100 bcm of gas in the form of LNG will appear on the market, to be
consumed primarily by Asian countries. Based on the conducted
analyses, the revival of demand in the EU’s electricity production sector
can be also anticipated. In the second half of the examined period,

a more balanced relationship between supply and demand on the global
market is anticipated, and therefore also a gradual decrease in availability
of relatively cheap gas. The continuation of increasing gas consumption
in the electricity industry as a substitute for coal sources will depend

on the adjustments in the EU ETS system or other measures limiting

the sources of emissions.

Long-term horizon

In the outlook after 2030, the situation on global markets with gas

and LNG should be balanced again, and demand will grow mainly

in developing countries. Natural gas consumption will be stimulated

not only by economic growth, but also by the demands for air quality
protection. Despite the estimated increase in demand, global natural gas
reserves will significantly exceed the 2050 horizon (by over 100 years).
Gas supplies in the form of LNG should replace the dwindling production
of natural gas in the EU and Norway. However, Russia will probably
remain the major supplier of gas to Europe.

Plynarenstvi | Gasindustry
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POPTAVKA PLYNU

Volba sméru vyvoje energetiky bude mit na poptavku plynu

zésadni vliv. Vedle hospodaiského vyvoje bude pro poptévku plynu
dalezitym vlivem predevsim vyuziti plynu pfi monovyrobé elekttiny
a v kombinované vyrobé elektfiny a tepla a obecné pfi nahradé
fosilnich paliv, predevsim tuzemského hnédého uhli. Analyza ukazuje,
Ze nejvyssi poptavky plynu by CR dosahovala v pfipadé rozvoje dle
Statni energetické koncepce. V porovnani s minulymi fesenimi je
nynéjsi poptavka plynu v pfipadové studii Koncepéni vyrazné vyssi,

a to zejména z dGvodu prehodnoceni ndzoru na terminy odstavovani
a zprovoznovani jadernych blokl a odklon od vyuziti hnédého uhli.
Celkova spotieba plynu je uvedena na nasledujicim obrazku.

Obrazek 20 Celkova spotieba plynu
Figure 20 Total gas consumption
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Stfednédoby horizont

> Jiz ve sttednédobém horizontu se vyvoj poptévky plynu dle
piipadovych studii vyznamné lisi, coz je zpusobeno predevsim
rozdily v mife aplikace Uspor a v mite vyuziti plynu pfi
monovyrobé elektfiny a v kombinované vyrobé elektfiny a tepla.

> Koncepcni pfipadova studie predpoklada v roce 2030 celkovou
spottebu plynu se zahrnutim CNG/LNG ve vysi 110 TWh, coz je
oproti roku 2016 narlst piiblizné 24 %; ve stejné kategorii je to
pro piipadovou studii Unijni - Uspory 102 TWh a pro pfipadovou
studii Unijni — nizkoemisni zdroje pak 111 TWh.

DEMAND FOR GAS

Choice of the development path of energy industry will affect demand
for gas significantly. Besides general economic development, utilization
of gas for monoproduction of electricity, CHP and substitution for

fossil fuels (mainly for domestic brown coal) will be other important
influences. The analysis shows that the highest demand for gas

in the Czech Republic will be achieved in the development according to
SEP. In comparison to solutions from previous years, actual demand for
natural gas is significantly higher in the Conceptual case study. This is due
to reassessment of shutdown and commissioning dates for new nuclear
blocks, and part away from brown coal utilization. Total gas consumption
is shown in the following picture.

= historie | previous
development

= Koncep¢ni | Conceptual

== Unijni - nizkoemisni zdroje
EU - Low-Emission Sources

Unijni - dspory
EU - Energy Savings

2030 2035 2040 2045 2050

Medium-term horizon

> Already in the medium-term horizon, the development of demand
for gas differs significantly according to presented case studies. This
is due to differences in achieving different degree of energy savings
application, but also because of utilization of natural gas for electricity
monoproduction and CHP.

> The Conceptual case study counts on total gas consumption to be
110 TWh in 2030 (CNG/LNG included). This is a 24% higher level
compared to 2016. In the same category, the case study EU - Energy
Savings the level is 102 TWh, for the EU - Low-Emission Sources it is
111 TWh.
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Dlouhodoby horizont

> VSechny piipadové studie predpokladaji rdst poptavky plynu
pfipadova studie Unijni — Uspory, coz je dano pfedpokladem
dosahovani limitné vysokych Uspor energie obecné, tedy i tepla
z CZT a elektfiny.

> Koncep¢ni piipadova studie predpoklada v roce 2050 hodnotu
celkové spotieby plynu ve vysi 146 TWh, coz je hodnota
srovnatelnd s hodnotou u pfipadové studie Decentralni z feSeni
v roce 2016.

> Ze srovnani nékolika poslednich vyhled( poptavky dale plyne, ze
pripadova studie Unijni — Uspory je hodnotami poptavky blizka
pripadové studii Nizkoemisni z feseni v roce 2015.

> Obé Unijni pfipadové studie predpokladaji vyrazné nizsi nardst
poptavky plynu, a to pfedevsim z dlivodu vyrazné nizsiho
ocekavaného vyuziti plynu pro monovyrobu elektfiny a pro
KVET, coz je dano jen omezenym vyuzitim plynu v nizkoemisni
energetice.

> Vyuziti plynu pro monovyrobu elektfiny a KVET bude
nejvyraznéj$im faktorem vyvoje poptavky plynu v CR, a to
zejména, pokud by se vyvijela dle pfipadové studie Koncep¢ni.

> Vedle monovyroby elektfiny a KVET bude pro rozvoj poptavky
plynu urcujici vyuziti pfi ndhradé tfidéného hnédého tuzemského
uhli a vyuziti v dopravé ve formé CNG a LNG. Vyuziti CNG a LNG
v dopravé bude podle aktuélniho vyhledu docasné.

> Srovnani poslednich deviti vyhledl poptavky plynu, které jsou
provedeny pro tfi nejvyznamné;jsi zptsoby diferenciace rozvoje
energetiky (mira emisivity, mira decentralizace a zpUsob dosazeni
dekarbonizace), ukazuje, ze poptavka plynu CR by do roku 2050
témér jisté neméla klesnout pod pfiblizné 100 TWh, ale také by
neméla narlst nad pfiblizné 150 TWh.

ZDROJE A PREPRAVNI TRASY PRO CESKO

Rostouci poptavka plynu v teplarenstvi a elektroenergetice s sebou
nese riziko prohloubeni energetické zavislosti CR. Pouze necela
2% plynu na ¢eském trhu pochazi z domdci tézby, zbytek spotieby
pokryva dovoz ze zahranici, predevsim z Ruska (fyzicky je to téméf
100 %, obchodné priblizné 64 %). Dovozni zavislost by se vyrazné
nesnizila ani v pfipadé vétsiho vyuziti tuzemskych nekonvencnich
zdrojl plynu.

Long-term horizon

> All case studies assume that demand for gas will grow until
approximately 2040, while the smallest increase is anticipated
in the EU - Energy Savings case study, which follows from
the assumption that the maximum level of energy savings in general
(i.e. including heat from district heating and electricity) will be
reached.

> In 2050, the Conceptual case study anticipates that the total
consumption of gas will amount to 146 TWh, which is a value
comparable to that in the Distributed case study from 2016 study.

> The comparison shows that the EU - Energy Savings case study is
close to the values of demand of the Low-Carbon case study from
2015 study.

> Both EU case studies anticipate a significantly lower increase in demand
for gas, primarily due to the significantly lower anticipated utilization
of gas for electricity monoproduction and for CHP. This is caused
by limited utilization of natural gas in the low-carbon energy industry.

> Utilization of gas for electricity monoproduction and for CHP will be
the most significant factor in the development of demand for gas
in the Czech Republic; particularly if it all goes like in the Conceptual
case study.

> Besides monoproduction of electricity and CHP, utilization of gas
as reason of substitution for dwindling brown coal and utilization
of CNG or LNG in transportation will be the most significant factors for
development of demand.

> The comparison of the last nine outlooks of demand for gas, which
are carried out for the three most important ways of differentiation
of the energy industry development (degree of emissivity, degree
of decentralization and way of decarbonisation), it shows that demand
for gas in the Czech Republic should not drop under 100 TWh by 2050,
and also that it should not exceed approximately 150 TWh.

SOURCES AND TRANSMISSION ROUTES
FOR THE CZECH REPUBLIC

The growing demand for gas in strategic sectors (heating and electricity
industries) brings the risk of greater dependence of the Czech Republic
on foreign raw materials. Only 2% of gas on the Czech market comes
from domestic production; the rest of the consumption was covered

by imports, mainly from Russia (physically almost 100%, in terms

of trading around 64%). Import dependence would not decrease
significantly with the greater utilization of domestic non-conventional
sources of gas.
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Z vysledkd analyz vyplyva, Ze tuzemska produkce by mohla byt
navys$ena o pfiblizné 1,9 TWh (183 mil. m®) syntetického metanu
vyrobeného pomoci technologie P2G. Takovou Uroven vyzaduje
limitni rozvoj obnovitelnych (predevsim fotovoltaickych) zdroj(,

u nichz je nezbytné zapojeni sezonni akumulace. Své uplatnéni
muZze mit i biometan, jehoz vtlaceni do sité vSak neni v Dlouhodobé
rovnovaze uvazovano. Zde by se mohlo jednat, s predpokladem stalé
vyroby na urovni roku 2016, o 8 TWh (750 mil. m3). Zasoby bfidli¢cného
plynu na Gzemi CR nebyly dosud stanoveny, a nelze tedy poc¢itat

s tim, Ze by ve sledovaném horizontu zésadnim zpUsobem ovlivnily
zavislost CR na dovozu plynu. Bilanci zemniho plynu v CR ukazuji
nasledujici obrézek a tabulka.

Obrazek 21
Figure 21

Bilance zemniho plynu v €R
Balance of natural gas in the Czech Republic

The results of analyses show that domestic production could be
increased by approximately 1.9 TWh (183 mcm) of synthetic methane,
produced by P2G technology. Such a level requires the maximum
development of renewable (in particular photovoltaic) sources, for
which the inclusion of seasonal accumulation is necessary. The use

of biomethane is also possible. Injection of biomethane is not assumed
in The Long-term Balance. However, it could be 8 TWh (750 mcm)

of energy. Shale gas reserves have not been determined in the Czech
Republic yet, and therefore it is unlikely that they would significantly
influence the dependence of the Czech Republic on gas imports

in the examined horizon. Balance of natural gas in the Czech Republic is
shown in the following figure and table.
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Tabulka 5 Synteticky metan a domaci tézba plynu
Table 5 Synthetic methane and domestic production

jednotka kategorie plynu pripadova studie

case study

unit type of gas

tuzemska tézby zlozisek ~ Koncep¢ni Conceptual
(bez dilIniho plynu)
domestic production from

Unijni - Uspory EU - Energy Savings

dovoz EU (v¢etné burz)
EU (including stocks)

[ ) dovoz Norsko | Norway

@  dovozRusko | Russia

2014 2015 2016

148 148 148 148 148 148 148 148
m m 11 m m m 11 m

i 3

zlclmm fields (without shaft gas) Unijni - nizkoemisni zdroje EU - Low-Emission Sources 185 185 185 185 185 185 185 185
synteticky metan Unijni - dspory EU - Energy Savings 0 0 0 0 0 0 52 62
synthetic methane Unijni - nizkoemisni zdroje EU - Low-Emission Sources 0 0 0 0 4 24 87 183
tuzemska tézby z lozisek ~ Koncep¢ni Conceptual 1570 1570 1570 1570 1570 1570 1570 1570
(bez diiiniho plynu) Unijni - Gspory EU - Energy Savings 1177 1177 177 1177 1177 177 1177 1177
domestic production from

GWh fields (without shaft gas) Unijni - nizkoemisni zdroje EU - Low-Emission Sources 1962 1962 1962 1962 1962 1962 1962 1962
synteticky metan Unijni - dspory EU - Energy Savings 0 0 0 0 0 0 551 661
synthetic methane Unijni - nizkoemisni zdroje EU — Low-Emission Sources 0 0 0 0 42 255 919 1943
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V roce 2017 skoncil dvacetilety kontrakt na dovoz norského plynu.

V poslednich letech se viak norsky plyn podilel na dovozu jiz

pouze minimalnimi objemy a pro dodavatele se stalo vyhodnéjsi
nakupovat plyn pro CR na evropskych burzach. Podil plynu tradi¢nich
evropskych producentll jako Norsko, Nizozemi a Velka Britanie se

na celoevropské Urovni za¢ne snizovat v disledku klesajici produkce.
Pfipadnou rostouci poptavku po zemnim plynu tak bude jesté

ve vétsi mife pokryvat plyn dodéavany z Ruska a plyn ve formé LNG.
Zvysené poptavce po ruském plynu budou muset byt ptizpGsobeny
také prepravni trasy. Jednou z hlavnich nezndmych je budoucnost
prepravni trasy pres Ukrajinu.

Strednédoby horizont

Do roku 2020 bude Rusko dodavat zemni plyn do zemi EU s vyuzitim
vsech aktualné dostupnych hlavnich tranzitnich tras. Po roce 2020 se
predpokladd omezeni tranzitu plynu pres Ukrajinu na troven, ktera
bude zaviset na kapacité novych prepravnich tras (Nord Stream Il

a TurkStream) a poptévce EU po ruském plynu. Z analyz vyplyva, ze
do roku 2030 bude pfi o¢ekdvané urovni poptavky v EU ukrajinsky
tranzit nadale vyuzivan. Z hlediska zasobovani CR plynem tato situace
neznamena vyznamnéjsi bezpecnostni riziko. Vétsina zemniho plynu
je pro potteby CR dodavéna jiz dnes ze severozapadniho sméru,
tedy bez vyuziti ukrajinské prepravni trasy. Z finan¢niho pohledu je
uzavreni ¢i snizeni ukrajinského tranzitu vyhodné pro provozovatele
Ceské prepravni soustavy, a to diky pfesmérovani dodavek do Italie

a Rakouska pres uzemi CR.

Pristup CR k terminal@im LNG v Polsku (Swinoujscie) a Chorvatsku
(Adria) mlze byt pfinosny z hlediska rozsifeni zdrojového portfolia,
ale vzhledem k parité ceny LNG a ruského plynu v Evropé je zdjem
ze strany obchodniki na zasobovani CR z téchto terminal{i velmi
nepravdépodobny. V pfipadé krizové situace (napf. v dlsledku
preruseni dodavek z Ruska) by k zasobovani CR plynem z LNG

terminalG Swinoujécie a Adria mohlo dojit pouze v hypotetické roviné.

Spolec¢na kapacita obou terminaldl dosdhne maximalné 13 mld. m?
rocné, zatimco spotieba statd lezicich na Severojiznim koridoru -
Chorvatsko, Slovensko, Madarsko, Rakousko, CR, Polsko - se pohybuje
okolo 48 mld. m® ro¢né (z toho Polsko 17 mld. m?). ProtoZe Polsko
nedisponuje vyznamnymi skladovacimi kapacitami (3 mld. m3),
byla by jeho spotieba v krizové situaci pravdépodobné kryta pravé
z terminalu Swinoujscie. Slovensko, Madarsko a Rakousko naopak
disponuji vysokymi skladovacimi kapacitami (celkem 18 mld. m3).
Jejich celkova rocni spotieba pritom ¢ini piiblizné 23 mid. m3.
Proto by v pfipadé krize mohly tyto staty pIné vyuzit potencial
zasobnikd plynu.

In 2017, the twenty-year contract on imports of Norwegian gas has
already expired. However, in recent years, Norwegian gas has contributed
to imports only in minimal volumes, and it has been profitable to buy
gas for the Czech Republic at European hubs. The share of gas from
traditional European producers, like Norway, the Netherlands and Great
Britain, will begin to decrease at the European level due to diminishing
production. The potential growth of demand for natural gas will

be covered to a greater extent by gas supplied from Russia and gas

in the form of LNG. The increased demand for Russian gas will have to be
adapted to transmission routes. One of the major unknowns is the future
of the transmission route going through Ukraine.

Medium-term horizon

By 2020, Russia will be supplying natural gas to EU countries using all
the currently available major transit routes. After 2020, they will limit

the transit of gas through Ukraine to a level that will depend on the new
transmission routes (Nord Stream Il and TurkStream) and the demand for
Russian gas in the EU. Nevertheless, analyses show that at the anticipated
level of demand in the EU, Ukrainian transit will still be used until 2030.
In terms of supplying gas to the Czech Repubilic, this situation does not
pose a significant security risk. The majority of natural gas for the needs
of the Czech Republic is already being supplied from west, i.e. without
using the Ukrainian transmission route. From a financial point of view,
the termination of or a reduction in Ukrainian transit would bring
advantages to the operators of the Czech transmission system due to
the redirection of supplies to Italy and Austria via the Czech Republic.

An access to LNG terminals in Poland (Swinoujscie) and Croatia (Adria)
may be beneficial for the Czech Republic in terms of the expansion

of the source portfolio, but given the parity price of LNG and Russian gas
in Europe, interest of traders in supplying the Czech Republic from these
terminals is very unlikely. In the event of a crisis (e.g. disruption of supply
from Russia), the provision of gas from the LNG terminals in Swinoujscie
and Adria to the Czech Republic could only occur hypothetically.

The joint capacity of both terminals will reach 13 bcm a year at most,
while the consumption of the countries associated to the North-South
corridor - Croatia, Slovakia, Hungary, Austria, the Czech Republic and
Poland - is around 48 bcm a year (of which only Poland consumes

17 bcm). Because Poland does not have any significant gas storage
capacities (3 becm); its consumption in case of crisis would be covered
most likely from the Swinoujécie terminal. On the other hand, Slovakia,
Hungary and Austria have high storage capacity (18 bcm in total)

when related to their annual consumption (23 bcm in total). Therefore,
in a crisis, they could cover their consumption using their gas storages.

Plynarenstvi | Gasindustry
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Dlouhodoby horizont

V dlouhodobém horizontu se bude vyuziti zdrojl plynu pro potieby
CR vyrazné odvijet od situace na evropskych trzich. O¢ekavat Ize vétsi
podil LNG dodavek, mj. z oblasti dosud nevyuzivanych (USA, Kanada),
a zaroven nardst dodavek plynu z Ruska. Pfi ispésném dokonceni
viech tfi etap Jizniho plynového koridoru by nabidku na evropskych
trzich, véetné CR, mohl doplnit také plyn z oblasti Kaspického

mote a Blizkého vychodu. Z pohledu objemu neni zasobovani CR
plynem do roku 2050 ohrozeno ani pro nejvyssi rozvoj poptavky

dle pfipadové studie Koncepéni. Pro zasobovani CR z pohledu
diverzifikace dopravnich tras vsak déle poroste riziko pfilisné zavislosti
na ruském plynu v situaci, kdy nebude vybudovan Severojizni koridor
ani souvisejici zahrani¢ni prepravni trasy.

INFRASTRUKTURA
PLYNARENSKE SOUSTAVY

Plynarenska infrastruktura v CR je velmi rozvinuté a schopna
reagovat na ménici se podobu tranzitu plynu pres jeji uzemi.
Zmény smérl tokl plynu napfi¢ Evropou vyraznou mérou ovlivni
budouci rozvoj tranzitni soustavy. Rozvojové projekty novych
mezinarodnich plynovod a klesajici tézba plynu v Evropé budou
v budoucnu uréovat smér tranzitnich tokd. Tranzitni ¢ast prepravni
soustavy je z pohledu nyné;jsi poptavky i souc¢asného tranzitu
dostate¢né dimenzovana. Kapacity hrani¢nich predévacich stanic
ukazuje nasledujici obrazek. Zasobovani severni Moravy a Slezska
je podminéno spolupraci provozovatele pfepravni soustavy

s provozovateli tamnich zasobnik(. Region je totiz zdsobovan jedinou
linii vnitrostatni prepravni soustavy o prdméru 700 mm a ro¢ni
kapacité okolo 4 mid. m3.

Long-term horizon

In the long-term horizon, the utilization of gas sources for the needs

of the Czech Republic will depend significantly on the situation

on European markets. A greater share of LNG supplies is anticipated, also
from the areas so far not used (the US, Canada), together with supplies
of gas from Russia. If all three stages of the Southern Gas Corridor are
finished successfully, the offer on European markets, including the Czech
Republic, could be supplemented by gas from the areas of the Caspian
Sea and the Middle East. In terms of volume, until 2050 the supply

of gas to the Czech Republic is not threatened, even given the greatest
development of demand according to the Conceptual case study.

In terms of diversification of transmission routes for gas supplies to

the Czech Repubilic, there is a risk of growing dependence on Russian
gas if the North-South corridor and the connecting foreign transmission
routes are not built.

GAS SYSTEM INFRASTRUCTURE

The Czech gas system infrastructure is well developed and able to
react to the changing shape of gas transit across its territory. Changes
of flows directions across the Europe will greatly influence the future
development of the transit system. New international pipeline
development projects and the decreasing extraction of gas in Europe
will determine the directions of transit flows in the future. The transit
pipelines of the transmission system are, in terms of the current demand
and transit, sufficiently dimensioned. Supplies to northern Moravia and
Silesia are conditioned by the cooperation of the transmission system
operator and the operators of local gas storage facilities, as the region
is supplied by a single line of the intrastate transmission system with
diameter of 700 mm and annual capacity of 4.0 bcm.
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Obrazek 22 Moznosti rozvoje pfepravni soustavy

Figure 22 Options for the development of the transmission system
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Kapacita zasobnikd i jejich Cerpaci a vtlaceci vykony jsou umérné
nynéjsi poptavce plynu v CR. Povinnost obchodnikd zajistit
bezpecénostni standard dodavek chranénym zakaznikdm se prozatim
neprojevila zvysenou poptavkou po skladovacich kapacitach, a tudiz
ani na cené skladovaci kapacity zasobnik(, které nabizeli jejich
provozovatelé v aukcich. Dlouhodobé udrzovani cen skladovaci
kapacity na urovni ¢i pod urovni provoznich nakladd odrazuje

od investic do rozsiteni zasobnikovych kapacit. V nékterych zemich
EU dokonce neptizniva situace pfiméla provozovatele uzavrit ¢i
pozastavit provoz nékterych zasobnikl plynu.V roce 2017 zacali

o takové moznosti hovofit i ¢esti provozovatelé zasobnikl. Pomér
kapacity zasobnikl ke spotiebé je uveden na nasledujicim obrazku.

Obrazek 23 Pomeér kapacity zasobniki ke spotiebé
Figure 23 Ratio of gas storage capacity to consumption
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Stfednédoby horizont

Ve stiednédobém horizontu Ize ocekévat realizaci projektd,

které reaguji na zménu sméru tranzitnich tokd pres CR smérem

do Rakouska, Italie a jizniho Némecka. Jednd se predevsim o rozsifeni
stavajici hrani¢ni pfedavaci stanice Hora Svaté Katefiny a o vybudovani
paralelni linie plynovodu Gazela. Upravy provedené v roce 2016

na kompresni stanici ve Veseli nad Luznici jiz umoznuji pfepravu plynu
ve sméru Pfimda-Lanzhot. Soubor téchto projekt(i navysi prepravni
kapacitu mezi obchodnimi oblastmi Gaspool (Némecko) a CEGH
(Rakousko). K tomu ma poslouzit i planovany plynovod BACI. Projekt
ma $anci uspét spise v redukovaném rozsahu do 7 mld. m? ro¢né s tim,
ze dojde k navyseni vystupni kapacity na profilu CZ-SK na stanici
Lanzhot o 11 mld. m? ro¢né. Pfi rozhodovani o vysledné kapacité
projektu BACI bude dulezity piipadny zdjem obchodnikli o vyuzivani
virtudlniho propojeni CZ-AT (sluzba TRU) o ro¢ni kapacité 850 GWh
(80 mil. m3). Sluzba TRU by méla byt v provozu od roku 2018 a jedna se
o koordinovanou kapacitu sjednanou mj. se slovenskym prepravcem -
spole¢nosti eustream.

The capacity of gas storage facilities and their withdrawal and injection
capacities are proportionate to the demand for gas in the Czech
Republic. The traders’ obligation to provide a secure standard of supply
to protected customers has not yet been reflected in the increased
demand for storage capacity, and hence not in the price of the storage
capacity of gas storage facilities. Long-term maintenance of storage costs
at or below operating costs discourages investments into expanding
storage capacities. In some EU countries, the unfavourable situation has
even forced some operators to shut down or stop the operation of some
gas storage facilities. In 2017, some Czech operators of gas storages
started to talk about this possibility as well. Ratio of gas storage capacity
to consumption is shown in the following figure.

——  Koncep¢ni| Conceptual

Unijni - Gspory
EU - Energy Savings

«=Unijni - nizkoemisni zdroje
EU - Low-Emission Sources
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Medium-term horizon

The realization of projects that react to the changes in the direction

of transit flows across the Czech Republic in the direction to Austria, Italy
and Germany can be anticipated in long term. This means, in particular,
the enlargement of a border transfer station in Hora Svaté Katefiny,

and a construction of a new pipeline parallel to the Gazelle pipeline.

The adjustments conducted in 2016 to the compressor station at Veseli
nad Luznici already allow the transmission of gas in the Pfimda-Lanzhot
direction. These projects will increase the transmission capacity between
the Gaspool trading area (Germany) and CEGH (Austria). The planned
BACI pipeline would serve the same purpose. The project has the chance
to succeed to the reduced extent of up to 7 bcm a year with an increase
of the exit capacity on the CZ-SK profile at the Lanzhot station of 11 bcm
a year. The traders’ interest in the utilization of the virtual CZ-AT
interconnection (TRU service), with an annual capacity of 850 GWh

(80 mem) which should be in operation since 2018, might also play a role.
It is a cooperated capacity thas was negotiated with the Slovak TSO -
eustream company.
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Na rok 2022 je plénovéana realizace tuzemského plynovodu Moravia.
Plynovod Moravia je jednoznacéné piinosny pro zasobovani stfedni

a severni Moravy a Slezska plynem a bez jeho realizace nelze
uskutecnit rozvoj zdrojové zakladny ES ani v jedné z feSenych
pfipadovych studii. Tento projekt byva ¢asto pfehodnocovan a dosud
neni jisté, kdy bude plynovod zprovoznén. Podobnd je situace

i u navazujiciho plynovodu STORK II, ktery by umoznil propojit region
s polskou soustavou. Propojeni CZ-PL by bylo uzite¢né z divodu
vétsi diverzifikace zdroja a z hlediska vétsiho propojeni trha, aktualné
vsak narazi na pokles zajmu polské strany a technicky pak na fakt,

Ze polské sité v misté propojeni disponuji nizsim provoznim tlakem
nez ¢eska strana.

Pripadna realizace propojeni BACI a STORK Il nebude mit pfimy

vliv na zabezpeceni dodavek plynu do CR, pfestoze mohou navysit
diverzitu tras vedoucich do CR. BACI umozni obchodnikiim vyhnout
se poplatkdim spojenym s pfepravou plynu do Rakouska a Italie pres
Slovensko. V pfipadu plynovodu STORK Il se nabizi pfedevsim tranzit
plynu do Polska. Termin realizace plynovodu Zaboti-Oberkappel

je neznamy, projekt byl odloZen na neurcito a ve sttednédobém
horizontu nejspise realizovan nebude.

Stiednédobé neni ocekévéno zprovoznéni zadného nového
zasobniku, bude pouze postupné zprovoznovana plna kapacita
zasobniku Dambofice. V roce 2019 je pak planovano napojeni
zasobniku v Dolnich Bojanovicich na ¢eskou plynarenskou soustavu.
Podil zasobnikové kapacity a spotieby pak bude ¢init 40 az 48 %,

a bude tedy s rezervou napInén pozadavek SEK.

Dlouhodoby horizont

Nelze jednoznacné urcit, jak nové zasobovaci trasy z jizniho sméru
(TurkStream, Jizni koridor atd.) zméni situaci na evropském trhu

s plynem. Sirsi zdrojové portfolio by navysilo nabidku na trhu

a pravdépodobné posililo zménu smérd tokl plynu v Evropé.
Dlouhodobé obchodovani bude pravdépodobné ve vétsi mire
nahrazovéno kratkodobym obchodovanim na burzach. Rozvoj
infrastruktury bude silné vazan na pozadavky trhu a bude jej
nasledovat. Ceska soustava pravdépodobné nebude v dlouhodobém
horizontu vyrazné navysovat svou prepravni kapacitu. Od roku 2035
bude plynovod Gazela zpfistupnén rovnéz tietim strandm (vyjimka
byla udélena pouze ve sméru Brandov-Waidhaus). S ohledem

na ocekavany rlst poptavky by pro naplnéni pozadavku SEK bylo
potieba v zavislosti na pfipadové studii do roku 2050 zprovoznit

az 1,2 mld. m* nové zasobnikové kapacity. Podrobnéjsi komentat je
v nasledujicim textu.

The construction of the intrastate Moravia pipeline is planned for 2022.
The Moravia pipeline is unequivocally helpful for supplying northern
Moravia and Silesia. Once it is not realized, development of source base
of power system is not then possible in any case study. This project has
been revised many times until now and it is not still sure when and if
the pipeline will be constructed. The situation with the next pipeline,
STORK II, which would allow connection of the region to the Polish
system, is similar. The CZ-PL interconnection would be useful for greater
diversification of sources and in terms of greater market interconnection.
Currently, however, it is hampered by a decline in interest on the Polish
side and the fact that in the connection place, the Polish networks
operate under lower pressures than on the Czech side.

Whether the construction of BACI and STORK Il pipelines will or will not
take place will have direct effect on securing gas supplies for the Czech
Republic, although these projects could increase the diversification

of routes leading to the Czech Republic. BACI will help shippers to avoid
charges related to the transmission of gas to Austria and Italy through
Slovakia. In case of the STORK Il pipeline, the option of exporting gas

to Poland arises. The date of realization of the Zaboti-Oberkappel gas
pipeline project is unknown, as it was postponed indefinitely and will
probably not be implemented in the medium-term horizon.

In the medium-term horizon, there is no anticipated commissioning
of a new gas storage facility; only the operational capacity

of the Dambotice facility will be increased. In 2019, connection of gas
storage in Dolni Bojanovice to Czech gas system is planned. In relation
to consumption and storage capacities, this indicator will thus be met
40 up to 48%. Requirement of SEP will be fulfilled.

Long-term horizon

It is not possible to determine clearly how the new supply routes

from the south (TurkStream, Southern Gas Corridor, etc.) will change

the situation on the European gas market. More extensive portfolio
would increase supply on the market and it will probably strengthen

a change in directions of transit flows across Europe. Long-term trading
will be probably replaced to greater degree with short-term trading

at gas hubs. The development of infrastructure will be strongly related to
the requirements of the market and will follow them. The Czech system
will not change any more in terms of capacity dimensioning. In this
period the third-party access exemption on the Gazelle pipeline will end
(the exemption applies only in the Brandov-Waidhaus direction). In view
of the anticipated increase in demand, meeting the SEP requirement
would mean commissioning of 1.2 bcm of gas storage capacity. More
details are in conclusions about operation of gas system.
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PROVOZ PLYNARENSKE SOUSTAVY

Ceska plynarenska soustava je v soucasnosti provozovana bez
zavaznych vykyva s vysokou mirou bezpecnosti. Stavajici kapacita
hranicnich predavacich stanic je z hlediska objemu dostatecna
jak pro soucasnou poptavku, tak pro jeji o¢ekavany vyvoj dle
jednotlivych pfipadovych studii. Nové preshranicni propojeni,
zejména na Rakousko a Polsko, tak mohou mit spise diverzifika¢ni
funkci (vice viz vyse).

Ze sitového hlediska je problematické zasobovani stfedni a severni
Moravy a Slezska, které lezi mimo tranzitni systém a zéroven

jsou zde umistény tfi zasobniky plynu (Lobodice, Stramberk
aTranovice) pfipojené do vnitrostatni pfepravni soustavy. OdliSnosti
mezi jednotlivymi roky reflektuji obchod s plynem (spekulace
obchodnikl - ¢ekani na pokles ceny plynu) a silné teplotné zavislou
poptavku.

Rust dennich i ro¢nich spotieb plynu bude zplsoben predevsim
vyssim vyuzitim plynu pii monovyrobé elektfiny a v KVET. Vyssi
spotieba plynu, a pfedevsim jeho vyuZziti pfi vyrobé elektfiny si
pak vyzada adekvétni rozvoj zasobnikové kapacity: pro Koncepcni
piipadovou studii je poZzadovan nejvyssi rozvoj, naproti tomu
piipadova studie Unijni - Uspory nevyzaduje nad ramec jiz
existujicich projektd dalsi nové zasobnikové kapacity.

Ve vsech piipadovych studiich je soustava z pohledu provozu
zasobnik{d provozovatelnd pfinejmensim na urovni dnesni
bezpeénosti a zajisténosti zasobnikovych kapacit. Pokud bude CR
pozadovat vysoké zélohy dodavek plynu v situaci nizké rentability
provozu zasobnik(, bude muset piistoupit k jejich dotaci.

Navrzeny rozvoj tuzemskych zasobnikd plynu neni jedinou moznosti,
jak flexibilitu a zélohu v dodavkach plynu zajistit. Lze uvazovat

0 zajisténi zasobnikové kapacity v zahranici (bezpecnostni standardy
pozaduji pro obchodované mnozstvi plynu zajisténi zasob obecné

v zemich EU) ¢i se spolehnout na trh s plynem v kratkodobych
horizontech (zde by bylo nutné mit zajistény tok na mezistatnim
profilu). Oboji vak s sebou nese navyseni zavislosti na zahranici, které
je zejména v situaci, kdy bude plyn rutinné vyuzivan k samostatné
vyrobé elektfiny a ke kombinované vyrobé elektfiny a tepla, velmi
riskantni. Podobné jako pfi zajisténi provozni flexibility a zélohy

pro provoz elektrizacni soustavy i v ptipadé plynarenské soustavy je
v investi¢né nestabilnim prostiedi velké riziko, ze flexibilita a zaloha
nebude dostupna obecné v celé EU. Vysledky analyz provozu shrnuje
nasledujici obrazek.

GAS SYSTEM OPERATION

The Czech gas system currently operates without serious fluctuations
and with a high level of security. In terms of volume, the current capacity
of border transfer stations is sufficient both for current demand and

its anticipated development according to the individual case studies.
New cross-border interconnections, particularly those with Austria and
Poland, have the character of route diversification (more above) and their
realization is not necessary for ensuring secure operation.

In terms of the network, the situation in supplying central and northern
Moravia and Silesia is only conditionally good. These regions are located
outside the transit system, and also, three gas storage facilities are
located here (Lobodice, Stramberk and Tfanovice), which are connected
to the intrastate transmission system. Differences during years reflect
situation on market (speculations of traders — waiting for lower price for
natural gas) and consumption that is highly dependent on temperatures.

Growth of daily and also annual values of consumption will be caused
mainly by higher use of natural gas for electricity generation and
heat production in CHP. Higher gas consumption, and in particular,

its utilization for electricity generation will require an adequate
development of storage capacity: for the Conceptual case study

the requirement is the highest; opposite to this, the case study

EU - Energy Savings does not need any new storage capacity.

In all the proposed case studies, the gas system is operable at high level
of reliability, in terms of actual state of storage capacity an operational
reliability. If the Czech Republic will require high storage capacity, it will
be needed to subsidy gas storage operation in the case of low rentability.

The designed development of domestic gas storages is not only
possibility how to ensure flexibility and reserve for supplies. Foreign
storage facilities can be taken into account (security standards require
to storage gas anywhere in EU) or short-term trading (capacity must be
reserved at borders). Both possibilities cause that the energy dependency
on foreign countries is higher; mainly in situation when natural gas is
widely used for electricity production or for CHP. Similarly, the same
situation takes place in flexibility and ancillary services for source base
of power system — in terms of gas infrastructure it is a significant threat
in the unstable conditions for investments, that flexibility and reserves
will not be accessible in the whole EU. Results of the analyses are shown
in the following figure.
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Obrazek 24 Pocet dnti provozu bez omezeni spotieby pfi snizeni dovozu plynu o 75 %
Figure 24 Number of days of operation without limiting gas consumption with gas imports decreased by 75%
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Stfednédoby horizont Medium-term horizon
Vyhled provozu plynédrenské soustavy do roku 2030 charakterizuji Outlook for gas system operation until 2030 can be summarized
nasledujici body: as follows:
> bude se ménit provozni konfigurace sité diky novym prvkim > operational configuration of the network will change due to
v infrastrukture; je ocekdvan narlst vyuZiti pfepravnich kapacit new elements in it; in terms of transmission capacity utilization
Ceské prepravni soustavy po zprovoznéni plynovodu EUGAL; a growth is anticipated after commissioning of EUGAL; gas flows
toky plynu budou ve stéle vétsi mife sméfovat ze severozdpadu will flow in direction north-west to south-east of the Czech Republic
na jihovychod republiky, in increasing number of cases,
> ve vsech sledovanych piipadovych studiich dojde do roku 2030 > in all the case studies, until 2030 there will be growth of maximum
k nérdstu maximalnich dennich hodnot spotieby plynu v roce daily consumption volumes of natural gas (increase by 20%
(0 24 % pro piipadovou studii Koncep¢ni, 0 13 % pro piipadovou in the Conceptual case study, by 13% in the EU - Energy Savings and
studii Unijni - Uspory a 0 23 % pro pfipadovou studii Unijni - by 23% in the case study EU - Low-Emission Sources),
nizkoemisni zdroje), > in the period until 2030 there will be no need of new storage capacity,
> v obdobi do roku 2030 nebude kromé dosazeni pIné kapacity except incremental capacity at Damborice facility and connection
Dambotic a napojeni Dolnich Bojanovic potfeba dalsi nové of facility in Dolni Bojanovice to the Czech gas system.
zasobnikové kapacity, > ratio of storage capacity/gas consumption will not fall below 40%
> pomér kapacity zasobnikll a teplotné prepoctené spotreby in any presented case study.

neklesne u Zddné z pfipadovych studii po vyse uvedenych
navysenich pod 40 %.

Plynarenstvi | Gasindustry




Dlouhodoby horizont

Viyhled provozu plynérenské soustavy z pohledu zajisténi

dennich bilanci poptévky a nabidky do roku 2050 charakterizuji

nasledujici body:

> i pres uvazovanou vystavbu jadra pfedpokladaji vsechny
piipadové studie znacny nérdst vyroby elektfiny a tepla z plynu;
za stavajici konfigurace soustavy viak nebude ze sitového hlediska
mozné viechny tyto zdroje do plynarenské sité pfipojit; jednad se
predevsim o oblast stfedni a severni Moravy a Slezska; podminkou
pfipojeni plynovych zdroju je realizace plynovodu Moravia ci
jiné fedeni (vystavba paralelni vétve soubézné se soucasnou linii
DN 700 pouze na ¢aste¢ném uUseku),

> ve viech sledovanych pfipadovych studiich dojde do roku 2040
k nardstu dennich hodnot spotieby plynu (o 32 % pro pfipadovou
studii Koncep¢ni, 0 4% pro piipadovou studii Unijni — Gspory
a 0 23% pro pfipadovou studii Unijni - nizkoemisni zdroje),

> do roku 2050 pak dojde k mirnému poklesu u pfipadové studie
Unijni — spory a k mirnému nardstu pro pfipadové studie
Koncep¢ni a Unijni — nizkoemisni zdroje,

> u pfipadové studie Unijni - Uspory nebude potieba zadné nové
zasobnikové kapacity; pro pfipadovou studii Unijni — nizkoemisni
zdroje bude pro naplnéni pozadavku SEK potieba pfiblizné
200 mil. m® nové kapacity a u pfipadové studie Koncepcni pak
pfiblizné 1,2 mld. m* nové kapacity.

TRH A EKONOMIKA

Previs nabidky nad poptavkou plynu spolu s poklesem cen plynu

ve vsech Castech svéta v poslednich tiech letech zpUsobil sblizovani
cen mezi jednotlivymi trhy, véetné dopadu na cenovou hladinu plynu
v EU.V roce 2016 byly primérné ceny plynu na velkoobchodnich
trzich v EU proti americkym pfiblizné dvojnasobné a cena plynu

s dodanim v nasledujicim mésici v nejrozvinutéjsim evropském
obchodnim bodé TTF dosahovala priimérné necelych 15 EUR/MWh.
Rozdil mezi cenou plynu na evropskych plynarenskych burzach

a prlimérnou cenou ruského plynu dodavaného do CR se vychyloval
béhem roku kratkodobé ve prospéch obou stran a ¢inil maximalné

4 EUR/MWh. Cena plynu produkovaného i dovédzeného do Evropy

se stale vice odviji od trzniho mechanismu na zakladé nabidky

a poptavky. Presto existuji mezi jednotlivymi evropskymi regiony stéle
vyrazné rozdily. Ve stiedni Evropé pfetrvava navazani na cenu ropy
jiz jen u méné nez tietiny objemu veskerého obchodovaného plynu.
Fyzicka i obchodni propojenost ¢eského trhu s némeckym umoziuje
témér dokonalou korelaci ¢eskych velkoobchodnich cen plynu

s cenami v oblasti severozapadni Evropy. Hlavni evropské spotové
burzy s plynem jsou na nasledujicim obrazku.

Long-term horizon

Outlook for gas system operation until 2050, in terms of securing daily

balances of demand and supply, can be summarized as follows:

> despite anticipated construction of new nuclear blocks, all the case
studies counts on significant growth in electricity production and
heat energy from natural gas; supposing actual configuration, it
will not be possible to connect all these sources to the gas network,
mainly in north and central Moravia and Silesia. Connection will be
possible under condition of realization of new Moravia pipeline,
or another solution (construction of new only partial parallel pipe to
actual DN 700),until 2040 in all the cases and case studies, there will
be growth of daily values of consumption (by 32% for the Conceptual
case study, by 4% in the EU - Energy Savings and by 23% in the case
of EU - Low-Emission Sources),

> until 2050 a slight decrease of daily values of consumption will occur
in case studies EU - Energy Savings, and slight increase in cases
of Conceptual and EU - Energy Savings case studies,

> in case of EU - Energy Savings there will not be necessary to build
new storage capacities; the case study EU — Low-Emission Sources
anticipates fulfilment of SEP requirement with help of new 200 mcm
capacity, and in the case of the Conceptual case study it is about
1.2 bcm of new capacity.

MARKET AND ECONOMY

The excess of supply compared to demand, coupled with falling gas
prices in all parts of the world in the last three years, have caused

the convergence of prices among the individual markets, including

an impact on gas prices in the EU. In 2016, the average price of gas

on the EU wholesale markets was approximately double that in the US,
and the price of gas with the next month supply condition at the most
developed hub, European TTF, was on average less than 15 EUR/MWh.
The difference between the gas price on the European gas hubs and
the average price of Russian gas supplied to the Czech Republic tended
briefly during the year in favour of both parties, and was 4 EUR/MWh

at most. The price of gas both produced and imported to Europe

is increasingly more dependent on the market mechanism based

on the relation between supply and demand. Nevertheless, there are still
significant differences among individual European regions. In Central
Europe, although gas prices are still affected by crude oil prices, this
applies to only one third of the volume of gas traded now. The physical
and trading interconnection of the Czech market with the German one
allows almost perfect correlation of Czech wholesale market prices with
prices in the area of North-West Europe. Main European natural gas spot
markets are shown in following figure.
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Liberalizace trhu s plynem se projevuje i na rostoucich obchodech
na kratkodobém trhu s plynem v Evropé. Caste¢né je situace
vyvolana zvysenim doby provozu plynovych elektraren. Pfikladem
je situace na obchodni platformé operatora trhu, kdy bylo

na jim organizovaném vnitrodennim trhu s plynem v roce 2017
zobchodovano 3 747 GWh plynu (nar(st ve vysi 79,4 % oproti

roku 2016).

Obrazek 25 Evropské spotové burzy obchodujici se zemnim plynem
Figure 25 European natural gas spot markets
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The liberalization of the gas market is also reflected in increasing
trades in the short-term gas market in Europe. This situation is
partly triggered by an increase in the utilization of gas power plants.
An example is the situation on the trading platform of the Market
Operator, when 3,747 GWh of gas was traded on its intra-day gas
market in 2017 (which is an increase of 79.4% compared to 2016).

[l zemé se spotovymi plynarenskymi burzami
countries with natural gas spot market

zemé bez spotovych plynérenskych burz
countries without natural gas spot market
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Stfednédoby horizont

Neobnoveni norského kontraktu po roce 2017 se fakticky nijak
neodrazi na skladbé dovazeného plynu do CR. Nadéle budou
dominovat dva zdroje: Rusko a EU. O jejich vzéjemném poméru
bude rozhodovat primarné cena plynu. Ve vyhledu do roku 2022 Ize
ocekdvat relativné nizké ceny plynu na evropskych trzich (i vzhledem
k ruskému plynu) diky velké disponibilité LNG na svétovych trzich.
Ke konci zkoumaného obdobi by viak cena LNG méla postupné rist.
Investice do plynarenského sektoru CR budou ve sttednédobém

vyhledu do roku 2030 souviset predevsim s obnovou technologickych

zafizeni nebo s navySovanim bezpecnosti zdsobovéni a nebudou
vyrazné zaviset na rozvoji spotieby plynu. Potfebné investice

do plynérenstvi jsou v jednotlivych piipadovych studiich témér
identické a pohybuji se kolem 150 mld. CZK, . za celé obdobi 2018
az 2030.

Dlouhodoby horizont

Ve vyhledu po roce 2030 bude uUrover investic do plynarenstvi
dana predevsim mirou vyuziti zemniho plynu v novych oblastech
spotieby - kogenerace, vyroba elektfiny, pfipadné CNG a LNG

v dopravé, a tedy vyvojem celkové spotieby plynu. Celkové
potiebné investice do plynarenstvi mezi lety 2018 az 2050 dosahuiji
500 mld. CZK, . v Koncepéni pfipadové studii, 400 mld. CZK,
v pfipadové studii Unijni — ispory a 475 mld. CZK, . v pfipadové
studii Unijni — nizkoemisni zdroje. Naklady v uvedeném rozpéti
sestavaji z ocekdvanych investic provozovatel( do pfepravni

i distribu¢ni soustavy, zdsobnik{ plynu i z investic tézebnich

spolec¢nosti.

Medium-term horizon

The fact that the Norwegian contract was not renewed in 2017 will

not be reflected practically in the composition of the gas imported

to the Czech Republic. Two sources will remain dominant: Russia and
the EU. Their mutual ratio will be affected primarily by the price of gas.
In the outlook to 2022, relatively low gas prices on European markets
may be anticipated (for Russian gas, too), thanks to the availability of LNG
on global markets. However, toward the end of the examined period,
the price of LNG will begin to grow gradually. Investments in the Czech
gas industry over the medium-term horizon up to 2030 will be connected
primarily to the renewal of technologies and the increase in the security
of supplies, and will not depend greatly on the development of gas
consumption. The necessary investments in the gas industry are

almost identical in the individual case studies and are approximately
CZK,,,, 150 billion for the period between 2018 and 2030.

Long-term horizon

In the outlook from 2030, the level of investment in the gas industry

will depend on the degree of utilization of natural gas in the new areas
of CHP, electricity monoproduction, CNG and LNG in transportation, and
therefore also on the development of total gas consumption. The total
necessary investment in the gas industry between 2018 and 2050 is
CZK_ . 500 billion in the Conceptual case study, CZK 400 billion

2015 2015
in the EU - Energy Savings case study and CZK, . 475 billion
in the EU - Low-Emission Sources case study. The costs in this range
consist of the anticipated investments of operators in the transmission
and distribution systems and the gas storage facilities, along with

the investments of extraction companies.
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Obrazek 26 Priimérné roéni investice
Figure 26 Average annual investment
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SHRNUTI
CONCLUSIONS

ELEKTROENERGETIKA

> Zavedeni opatieni dle Zimniho energetického balicku povede

ke zvyseni nakladu pro c¢esky pramysl i elektroenergetiku, a to
predevsim v dusledku zajisténi cili Gspor a dekarbonizace
zdroja. Zaroven by vsak mohlo navysit flexibilitu obchodovani

s elektfinou ve vice volatilnim prostredi, a tim posilit aktivni

roli spotrebitell a mensich vyrobcl a samovyrobcl elektfiny.
Schvalovéni Zimniho bali¢ku probiha dil¢im pfijimanim
pozmeénovacich navrhd, tudiz jeho vysledna podoba bude znama
az pocatkem roku 2018. OZE zGstavaji nadale preferovanou
skupinou zdrojli energie. Vzhledem k planovanému soubéznému
poklesu instalovaného vykonu klasickych, regulacni vykony
poskytujicich zdrojl ve stfedoevropském prostoru a jeho
nahrazeni 50 GW instalovaného vykonu OZE do roku 2030 bude
pravdépodobné feseni odchylek a regulace stéle vice pfendseno
na konec¢ného zékaznika.

Splnéni pozadavku snizit emise sklenikovych plynii

dle Roadmap 2050 diirazem na maximalni vysi energetickych
uspor je v porovnani s diirazem na maximalni snizeni
emisivity zdroju elektfiny a tepla nakladové méné vyhodné
feseni.

Tato studie vychazi z predpokladu zachovani sobéstaénosti CR
v pokryti poptavky po elektfiné, a to zmnoha davodu:

- Dovoz elektfiny neni v souladu se Statni energetickou
koncepci. SEK vyslovné uvadi bod PI.1 Zajisténi sobéstacnosti
ve vyrobé elektfiny.

- Dovoz elektfiny je silné nestrategicky. Mimo zavislosti
na dovozu ropy a zemniho plynu by se CR stala zavislou
i na dovozu elektfiny. Zajisténi rovnovahy nabidky a poptavky
elektfiny je pfitom ve srovnani se zemnim plynem a ropou

- Dovoz elektfiny je pouze hypotetické feseni z pohledu
dostupnosti elektfiny v okolnich zemich. Dovoz elektfiny
do CR je podminén nadbytkem vyrobni kapacity v okolnich
zemich. Analyza vyvoje nabidky a poptavky elektfiny
stredoevropského regionu pritom ukazuje, Ze stavajici prebytek
vyrobnich kapacit regionu bude klesat a existuje velké riziko,
Ze se stfedoevropsky region po roce 2030 stane deficitnim.
| samotny pokles nabidky pak zpUsobi navysovani ceny silové
elektfiny, a import drahé elektfiny tak méze byt vyznamnym
prvkem, zpomalujicim hospodaisky rozvoj CR.

- Dovoz elektfiny pfes soucasna a planovana pfreshranicni
vedeni neni mozny v takové mire, aby pfi ocekdvaném
odstavovani stavajicich zdrojii v CR zabezpecil oéekavany
rozvoj poptavky. Aktudini stav a pldnovany rozvoj
preshrani¢nich vedeni je zcela vyhovujici z pohledu mezistatni
spoluprace a zajisténi bezpe¢ného provozu ES CR. Jejich
vyuziti pro rutinni dovoz elektfiny v zdkladnim pasmu v3ak
neni planovéano (na rozdil od plynarenské infrastruktury, ktera
je ze své podstaty budovéna na pokryti poptavky z dovozu
a na zajisténi tranzitu) a neni technicky realizovatelné.

ELECTRICITY INDUSTRY

>

Implementation of the measures to fulfil the Winter Package
will be accompanied by high financial cost for Czech industry
and the energy sector, especially as a consequence of securing
of the savings targets and decarbonisation of sources. It could,
however, concurrently increase flexibility of electricity trading

in a more volatile environment and strengthen thus the active role
of consumers and small electricity producers and auto-producers.
Approval of the Winter Package takes place in the form of partial
approvals of proposed amendments; its final form will therefore
only be known at the beginning of 2018. RES remain a preferred
group of energy sources. Due to the planned concurrent decrease
in installed capacity of traditional, regulation capacity providing,
sources in Central Europe and its replacement by 50 GW of installed
capacity of RES by 2030, dealing with deviations and regulation are
likely to be ever more transferred to consumers.

Fulfilling the requirement to reduce greenhouse gas emissions
according to Roadmap 2050 by focusing on maximum

energy savings is less favourable compared to the emphasis

on maximizing the reduction of the electricity and heat sources
emissivity from the cost point of view.

This document is based on the presumption that self-sufficiency
of the Czech Republic in covering the demand for electricity will
be maintained for many reasons:

- Electricity imports do not comply with the State Energy Policy.
The State Energy Policy explicitly declares article P1.1 Securing self-
sufficiency in electricity production.

- Import of electricity is highly non-strategic. Apart from
the dependency on oil and natural gas imports, the Czech Republic
would moreover become dependent on electricity imports. Securing
the balance of electricity supply and demand is however a far more
demanding and expensive task compared to natural gas and oil.

- Electricity import is only a hypothetic solution in view
of electricity availability on market in neighbouring countries.
Electricity imports to the Czech Republic are conditioned
by a surplus in production capacity in neighbouring countries.
The development analysis of electricity supply and demand
in Central Europe shows that present excess of production capacity
in the region will decrease in 2030 and there is a great risk that
Central Europe might become deficient after 2030. The actual
decrease in offer will result in increase of electricity prices and
the import of expensive electricity may be a considerable inhibitor
of economic development of the Czech Republic.

- With the existing and planned cross-border lines, electricity
imports are not possible in large enough scope to secure
the anticipated development of demand along with
the anticipated decommissioning of the existing sources
in the Czech Republic. Current state and the planned
development of cross-border lines is fully satisfactory in terms
of the international cooperation and securing safe operation
of the Czech Republic’s power system; their use for routine
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- Dovoz elektfiny je pouze ¢aste¢énym feSenim problémui
energetiky. Ubytek nabidky tepla ve velkych kogenera¢nich
zdrojich neni timto zplsobem fesitelny.

> Ani realizace uspor na urovni technického potencialu nefesi
v CR mozny deficit vyrobni bilance elektfiny: aplikaci technicky
realizovatelnych Uspor nelze vyresit Ubytek nabidky elekttiny,
zplsobeny dozivanim stavajicich ceskych zdroju elektfiny a tepla.
Mezi roky 2018 a 2030 bude odstaveno 2,7 GW uhelnych zdrojli
a zaroven do roku 2030 nelze v ceské ES ocekavat vystavbu
z4dného nového vyznamného zdroje elektfiny a tepla. Ceska ES
tak ztrati sv0j exportni charakter a jeji bilance bude pfinejlepsim
vyrovnana.

> Dekarbonizace ceské energetiky neni uskutecnitelna
bez vystavby novych jadernych bloki. Samotné obnovitelné
zdroje nedokazi v podminkéch CR zajistit pokryti poptavky
a dekarbonizaci ani v kombinaci s maximalni realizaci uspornych
opatieni; nutné je doplnéni zdroja jadernych a plynovych.
Cil dekarbonizovat do roku 2050 ¢eskou energetiku je velmi
ambiciozni. Kromé limitniho vyuziti obnovitelnych zdroj(, a tedy
i nové akumulace by bylo nutné realizovat vystavbu 4 novych
jadernych blokd 1,2 GW v Temeling, Dukovanech, ale i v dalsi
(dosud nespecifikované) lokalité, mimo jiné z divodu zajisténi
dodavek bezemisniho tepla. To v3e klade zcela nové vyzvy
pro provoz ES jak z hlediska regula¢nich sluzeb, tak z hlediska
fizeni siti. Z dnesniho pohledu se zprovoznéni takového mnozstvi
jadernych zdroji do roku 2050 v CR, i z hlediska nové lokality
pro vystavbu patého bloku JE, jevi jako jen velmi obtizné
uskutecnitelné.

> Ukonceni provozu jaderné elektrarny Dukovany s sebou
ponese vypadek vyroby pfiblizné 15 TWh elektfiny ro¢né.
Vsechny piipadové studie zahrnovaly provoz stavajicich bloku
jaderné elektrarny Dukovany do let 2040 a 2042. Pokud by
k odstaveni doslo dfive a zaroveri nebyl realizovan novy vyznamny
zdroj, byl by import elekttiny do CR nutny jiz kolem roku 2030.

> Emise sklenikovych plynt a znecistujicich latek budou
klesat ve vSech pfFipadovych studiich. V obou Unijnich
pfipadovych studiich je navrzeny pokles dostate¢ny k dosazeni
cild EU definovanych v dokumentu EU Energy Roadmap 2050.
Pripadova studie Koncep¢ni by mohla tomuto cili vyhovét jiz jen
za predpokladu rozvoje technologie Carbon Capture and Storage
(CCS), coz nebylo ve studii uvazovano.

electricity imports in the reference bandwidth is not planned
(unlike the gas infrastructure which is in principle built to cover
the demand from imports and to secure transit) and is not
implementable.

- Electricity imports are only a partial solution of the issues

of the energy sector. The decline in heat supplies from the large-
scale combined production units cannot be settled this way.

> In terms of the technical potential, implementation of the savings

does not solve the potential deficiency in electricity generation
balance in the Czech Republic either: application of the technically
implementable savings cannot solve the decline in electricity supply
caused by decommissioning the current Czech electricity and heat
sources. 2.7 GW of coal sources will be decommissioned between
2018 and 2030 while construction of an important electricity and
heat source within the Czech Republic’s power system cannot be
anticipated by 2030. The Czech power system will then lose its export
character and the balance will equalize at the best.

Decarbonisation of the Czech energy sector cannot be
implemented without construction of new nuclear units.

In conditions of the Czech Republic, the renewable sources cannot
themselves cover the demand and decarbonisation — not even if
combined with maximum implementation of savings measures.
Nuclear and gas sources have to be added. The target to decarbonise
the Czech energy sector by 2050 is very ambitious. Apart from the limit
utilization of renewable sources (and therefore also new accumulation),
4 nuclear units of 1.2 GW would have to be built in Temelin, Dukovany
and another location, besides others to secure supplies of no-emission
heat. All that presents new challenges for the power system operation
both in terms of the ancillary services and network control. From
today’s point of view, commissioning of such a number of nuclear
sources in the Czech Republic by 2050 seems to be hard to implement.
Termination of the operation of the Dukovany power plant will
be accompanied by the annual outage of electricity generation
amounting to 15 TWh. All case studies considered operation

of the existing blocks of the Dukovany nuclear power plant by 2040 to
2042. If the decommissioning took place earlier and no new important
source was constructed at the same time, electricity imports to

the Czech Republic would be necessary as soon as from around 2030.
Greenhouse gas and pollutant emissions will be reduced in all
case studies. In both EU case studies, the drafted reduction is
sufficient to meet the EU targets defined in the EU Energy Roadmap
2050. The Conceptual case study might meet the target only under
the presumption that the CCS technology develops which was not
considered within the study.
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> Rozvoj pfenosové sité a distribucnich siti, planovany jejich
provozovateli, je dostatecny pro rozvoj zdrojové zakladny
dle pfipadové studie Koncepc¢ni a Unijni - Gspory. Mnozstvi
obnovitelnych zdroj v sitich nn a vn v pfipadové studii
Unijni - nizkoemisni zdroje neni mozné bez velmi vyznamnych
investi¢nich a provoznich opatfeni do distribu¢nich siti bezpe¢né
pfipojit a provozovat.

> Proména energetiky dle plani Zimniho energetického balicku
s sebou nese vyrazné vyssi potiebu investic. Z pohledu investic
do ES (vyroba, pfenos a distribuce elektfiny) je nejnaro¢né;si
pfipadova studie Unijni — nizkoemisni zdroje (navyseni celkovych
investic do roku 2050 o pfiblizné 120 %). Pfipadova studie Unijni -
vyzaduje vsak velmi vyrazné investice do dodate¢nych (nad rémec
piipadovych studii Koncepcni a Unijni — nizkoemisni zdroje) uspor.
Suma investic do ES a dodate¢nych Uspor je pak u této pfipadové
studie ve srovnani s ptipadovou studii Koncepcni o témér
140 % vyssi.

> Navyseni investic bude vyvolavat tlak na odpovidajici rist cen
elektfiny. Vydaje na zajisténi energii porostou i diky zapocteni
potfebnych investic do Uspornych opatfeni. Ro¢ni vydaje
na energie se v roce 2050 predpokladaji oproti roku 2015 vyssi
020% v pfipadové studii Koncepcni, 0 30% v piipadové studii
Unijni — nizkoemisni zdroje a 0 36 % v piipadové studii Unijni -
uspory (v redlnych cenach roku 2015).

PLYNARENSTVI

> Ovéiené svétové zasoby plynu ¢ini 187 bil. m* a budou
pro CRi nadale dobfe dostupné diky stavajici i rozvijejici se
infrastrukture. Rostouci poptavka po zemnim plynu na asijskych
trzich (pfedevsim v Ciné a Indii), ktera je dnes motivovéna
do zna¢né miry snahou nahradit vysoce znecistujici uhelné
elektrarny, neovlivni zasadnim zptisobem disponibilitu plynu
pro CR. Nicméné vyraznym rizikem je geopolitické hledisko,
a tedy z pohledu bezpecnosti potencialné rizikova zavislost
na dovozu plynu.

> Nejednoznacny pristup EU k plynu vede k nestabilité
a obavam investovat do plynarenstvi. EU na jedné strané
prezentuje plyn jako spiSe prechodné palivo na cesté k absolutni
dekarbonizaci a mezné uvazuje i o konci vytapéni plynem
v domacnostech, na strané druhé formou PCl podporuje vystavbu
novych patefnich plynovod.

> Reseni rozvoje plynarenské soustavy souvisi s predpokladem
zachovani sobéstaénosti CR v pokryti poptavky po elektfing,
coz se nasledné projevuje i na trhu s plynem - predevsim
v pfipadové studii Koncepcni to vede k vysokému nérdstu
poptavky plynu a pfi pozadavku naplnit pozadavky SEK pak
v duisledcich k vynucenému narlstu zasobnikové kapacity.

Development of the transmission and distribution networks
planned by their operators is sufficient for the source base
development according to the Conceptual and EU - Energy
Savings case studies. The amount of renewable sources taken into
account in LV and HV networks in the EU - Low-Emission Sources case
study cannot be safely connected and operate within the current
and planned conception of the DS; without major investment and
operability measures.

Change of the energy sector according to the Winter Package
means a considerably higher need for investment. In view

of the investments to the power system (electricity generation,
transmission and distribution), the most intensive case study

is the EU — Low-Emission Sources case study (increase in total
investments by ca. 120% by 2050). The EU - Energy Savings

case study needs lower investments to the actual energy sector,

on the other hand, it requires very high investments to additional
savings (above the scope of the Conceptual and EU — Low-Emission
Sources case studies). Sum of the investments to the power system
and the additional savings is 140% higher in this case study than

in the Conceptual one.

The increase in investments will induce pressure on respective
increase in electricity prices. The expenses on securing the energies
shall also include the investments required for savings measures.

In 2050, annual expenses on energy are to be 20% higher

in the Conceptual case study, 30% higher in the EU — Low-Emission
Sources case study and 36% higher in the EU — Energy Savings case
study compared to 2015 (in real prices of 2015).

GAS INDUSTRY

The proven global gas reserves are 187 tcm and will remain easily
available thanks to the existing and expanding infrastructure.
The growing demand for gas on the Asian markets (particularly

in China and India), which is nowadays motivated to a significant
extent by attempts to replace highly polluting coal-fired power
stations, will not significantly influence the availability of gas

for needs of the Czech Republic. Nevertheless, the significant

risk is the geopolitical aspect, which is the risk of dependence

on gas imports.

The EU’s ambiguous approach to gas leads to instability and
areluctance to invest in the gas industry. The EU presents gas

as a transitional fuel on the way to absolute decarbonisation, and
marginally considers even the end of gas heating in buildings;

on the other hand, it encourages the construction of new backbone
gas pipelines in the form of the PCI.

Solution of gas system’s development is based on the assumption
of maintaining the Czech self-sufficiency in meeting the demand
for electricity. This influences gas market — mainly for the case
study Conceptual case study it leads to high growth of demand for
gas. If requirements of SEP have to be fulfilled, it is possible only

by storage capacity’s increment.
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> Vsouvislosti s vySe uvedenym bodem tak vSsechny fesené
pfipadové studie indikuji narast poptavky plynu. Teplotné
prepoctena poptéavka plynu CR v roce 2016 na trovni celkové
spotieby plynu (CSP) ¢inila 89 TWh, ocekavana poptavka se
pro rok 2050 pohybuje v rozmezi pfiblizné 100 az 150 TWh (10 az
15 mld. m3) plynu ro¢né. Tento nardst je dan predevsim rozvojem
monovyroby elektfiny a kombinované vyroby elektfiny a tepla
ze zemniho plynu a je ocekavan i presto, Ze studie pocita ve vSech
piipadovych studiich s realizaci novych jadernych bloku jak
v Dukovanech, tak v Temeliné. Pokud by k realizaci nedoslo, dojde
k dalsimu velmi vyraznému navyseni poptavky plynu nad vyse
uvedené hodnoty, a to az ve vysi pfiblizné 70 TWh ro¢ni spotieby
(pfipadova studie Unijni — nizkoemisni zdroje bez realizace novych
jadernych blok). K méné vyraznému navyseni poptavky by
naopak mohlo dojit v pfipadé prolomeni limitti na dole CSA, coz
nebylo ve studii uvazovano.

> Nejvyssi rozvoj poptavky plynu aktualné vykazuje rozvoj
energetiky dle SEK, coz jednoznacné souvisi se spolecensky
pozadovanymi, o¢ekavanymi a politicky vyjednanymi
strukturalnimi zménami celé energetiky (odchod od uhelné
energetiky). Fosilni charakter plynu a souvisejici emise
pak zplsobuji, ze pfipadové studie rozvoje oznacené jako
Unijni vykazuji vyrazné nizsi, a navic spise docasné navyseni
poptavky plynu.

> Tuzemské zdroje plynu (konvenéni i nekonvenéni) mohou
pokryt nanejvys 4% z celkové ocekavané poptavky v roce
2050. Ceska republika ziistane v celém sledovaném horizontu
vyznamné zavisla na dovozu plynu ze zahranici. Tuzemska
tézba plynu se mize pohybovat v rozpéti 1 az 2 TWh ro¢né.
Synteticky metan, vyrobeny pfi skute¢né limitnim zastoupeni
OZE v ¢eské ES, muze ¢init 2 TWh ro¢né. Potencial bfidli¢ného
plynu v CR neni presné znam, existuiji jen odhady, a proto s nim
ve studii nebylo pocitano. Rusky i norsky plyn zlistane v Evropé
nadéle dominantni vzhledem k moznostem obou producentskych
zemi flexibilné upravovat cenu plynu s ohledem na udrzeni
podilu na evropském trhu. To se odrazi i na problematice
bezpecnosti dodavek plynu. Reakci je i v roce 2017 pfijaté nové
natizeni Evropského parlamentu a Rady 2017/1938 o opatienich
na zajisténi bezpecnosti doddvek zemniho plynu a o zruseni
natizeni ¢. 994/2010, které si klade za cil posileni mezinarodni
spoluprace na poli bezpec¢nosti a spolehlivosti v dodavkach plynu
chranénym zakaznikam.

> Je ocekavan prevladajici tok plynu v ¢eské soustavé ve sméru
severozapad - jihovychod. Pfipadné ukonceni tranzitu ruského
plynu do Evropy pies Ukrajinu nemusi snizit bezpecnost dodavek
plynu do CR. Naopak CR by mohla posilit svou pozici tranzitni
zemé, s ¢imz se mohou pojit finan¢ni vyhody a efektivnéjsi vyuziti
plynarenské soustavy. Jak vak ukazuji analyzované scénare
rozvoje evropské plynarenské infrastruktury, iplné ukonceni
ukrajinského tranzitu neni pfili§ pravdépodobné.

All the prepared case studies indicate an increase in the demand
for gas, which is related primarily to the above. In the Czech
Republic, the demand (after temperature recalculation) for gas was
89 TWh in 2016, while the anticipated demand for 2050 is in the range
of approximately 100 to 150 TWh (10 to 15 bcm of gas) a year. This
increase is brought about primarily by the development of electricity
and heat production from natural gas, and it is anticipated despite
the fact that the study expects the completion of nuclear plants both
in Dukovany and Temelin in all case studies. If the new nuclear units
were not built, there would be a further increase in demand for gas
above the described values i.e up to approximately 70 TWh on annual
consumption (case study EU — Low-Emission Sources without
realization of new nuclear blocks). On the contrary, a decrease might
occur if the mining limits for the CSA mine are cancelled (this was not
considered in the study).

The most significant development of demand for gas takes place
according to the development in actual SEP, that unequivocally
corresponds to publicly required, anticipated and politically
negotiated structural changes of whole energy industry (to abandon
coal-based energy industry). Fossil character of natural gas and
corresponding emissions cause that in case of both EU case studies
they show significantly lower, but also only temporary, growth

of demand for gas.

Domestic sources of gas might meet up to 4% of the total
anticipated demand in 2050. The Czech Republic will remain
significantly dependent on gas imports from abroad during

the whole horizon. Domestic gas extraction can range from

1 to 2 TWh a year. Synthetic methane, produced at the actual
borderline share of RES in the Czech power system, might reach

2 TWh a year. The potential of shale gas in the Czech Republic is
unknown and is not included in this study. Russian and Norwegian
gas will remain a dominant source in Europe, given the ability

of both producer countries to adjust gas prices flexibly with a view

to maintaining their share of the European market. This is also
reflected in the issue of security of gas supply. As a response, the new
Regulation 2017/1938 of the European Parliament and of the Council
on measures to safeguard security of gas supply and repealing
Regulation No 994/2010, which aims to strengthen international
cooperation in the field of security and reliability of gas supply for
protected natural gas customers.

The future anticipated predominant direction of flows

in the Czech system is north-west towards south-east.

The potential termination of the transit of Russian gas to Europe

via Ukraine might not expose supplies of gas to the Czech Republic
to any new risks. On the contrary, it will strengthen the position

of the Czech Republic as a transit country, which might bring financial
benefit and the more efficient utilization of the domestic gas system.
As shown by the analysed scenarios of development of European

gas infrastructure, the total termination of Ukrainian transit is not
very likely.
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> Kapacita hrani¢nich predavacich stanic ceské prepravni
soustavy, resp. jeji planovany rozvoj predevsim na profilu
CZ-DE a CZ-SK dle plana provozovatele piepravni soustavy
je z cisté bilan¢niho hlediska dostatecna pro dopravu
potiebného mnozstvi plynu do CR ve viech pripadovych
studiich i pro o¢ekavané tranzitni toky, které Ize ocekavat
zejména po zprovoznéni plynovodu Nord Stream Il. Planované
propojeni na Rakousko ma charakter diverzifikace tras. Uzel
v Baumgartenu, ve kterém by v budoucnu mohl byt k dispozici
kromé ruského také plyn z oblasti Kaspického mofe ¢i vychodniho
Stfedomoti, je nyni pro CR dostupny pouze zprostfedkované
s vyuzitim pfiblizné 88 km slovenské plynarenské sité. Dostupnost
LNG diky propojenim CZ-PL a CZ-AT je spiSe symbolicka
vzhledem ke kapacité termindlG v Polsku (v provozu) a Chorvatsku
(planovan) a vzhledem k spotiebé zemi, které lezi mezi terminaly
a CR.V pfipadu plynovodu STORK Il by, vzhledem k tlakovym
pomérdm na polské strang, pfichazela v vahu predevsim
preprava plynu do Polska, po zméné provozni konfigurace
na polské strané by pfipadal v vahu dovoz LNG ¢i plynu z dansko-
polského plynovodu Baltic Pipe.

> Vzhledem k riistu poptavky plynu byla pro spInéni pozadavku
daného v SEK indikovana potieba novych zasobnika plynu
zejména v obdobi po roce 2030, a to ve vysi az 1,2 mid. m3.
Jejich spontanni realizace se ale z pohledu situace roku 2017 jevi
jako velmi nepravdépodobna. Pfi narlistu spotreby dle ptipadové
studie Koncep¢ni a nerealizaci novych zasobnikovych kapacit by
doslo k poklesu poméru kapacity zasobnik( k celkové spotiebé
plynu az k hodnoté 28 %.

> Provedené sitové analyzy ukazuji, Zze pokud by byl na severni
¢i stredni Moravé planovan paroplynovy ¢i plynovy zdroj, neni
mozné jej na stavajici vnitrostatni pfepravni soustavu pfipojit.
Zasobovani severni Moravy a Slezska je jiz dnes pouze podminéné
dostatecné a nebylo by mozné bez intenzivni koordinace
provozovatele prepravni soustavy a provozovatelt zasobnikl
napojenych do vnitrostatni pfepravni soustavy. Realizace
plynovodu Moravia jednoznacné navysi bezpecnost dodévek
pro odbératele v nedostatecné zasobeném regionu severni
Moravy a Slezska a umozni rozvoj zdrojové zéklady ES CR.

The capacity of border transfer stations in the Czech transmission
system, or their planned development, particularly on the CZ-DE
and CZ-SK profile according to the plans of transmission

system operators, is sufficient (purely in terms of balance) for
the transmission of the necessary volumes of gas to the Czech
Republicin all case studies, including the anticipated transit
flows, which can be expected especially after the commissioning
of the Nord Stream Il. The planned interconnection with Poland

and Austria (to Baumgarten trading point) has the character of route
diversification and is not necessary, purely from the point of view

of the balance. The Baumgarten point, where gas from the Caspian
area and Middle East regions can occur, is currently accessible to

the Czech Republic only indirectly, using approximately 88 km

of the Slovakian gas network. Due to the capacity of the terminals

in Poland (in operation) and Croatia (planned), and due to

the consumption in both countries that lie between the terminals and
the Czech Republic, the availability of LNG thanks to the CZ-PL and
CZ-AT interconnection is rather hypothetical and symbolic. In case

of the STORK Il pipeline it would be (in terms of operational pressure)
possible to transit gas to Poland; and after change in operational
configuration the import of LNG or from Baltic Pipe (Denmark-Poland)
would be possible.

Due to an increase in demand for gas, the need of new gas
storage facilities (according to requirement in SEP) has been
identified, particularly after 2030, in the volume of 1.2 bcm.
However, their spontaneous realization is very unlikely, as seen
through the lenses of 2017. During an increase in consumption
according to the Conceptual case study and without the construction
of any new gas storage capacities, there will be a drop in the ratio

of total gas storage capacity to total gas consumption to 28%.

The conducted network analyses show that if a gas-steam

unit was built in central or northern Moravia, it would not be
possible to supply it from the current intrastate transmission
system. Even nowadays, the supplies to Moravia and Silesia are only
conditionally sufficient, and without intensive coordination between
the transmitter and gas storage operators connected to the intrastate
transmission system, it would not be possible. The realization

of the Moravia pipeline will definitely increase the security of supplies
for consumers in the insufficiently supplied regions of northern
Moravia and Silesia, and allow the development of the source base

of the Czech power system.
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DOPORUCENI
RECOMMENDATIONS

ELEKTROENERGETIKA

Celkova strategie

> Vzhledem k existenci vyrazného rizika nedostatku vyrobnich
zdrojli ve stredoevropském regionu je doporuceno zachovat
sobésta¢nost CR v zasobovani elektfinou. Budovani dovozné
orientované ES miize byt z dlouhodobého horizontu
nestrategické.

> Samotné obnovitelné zdroje nedokézi v podminkach CR zajistit
pokryti poptavky a dekarbonizaci ani v kombinaci s maximalni
realizaci Uspornych opatfeni; nutné je doplnéni zdroji jadernymi
a plynovymi.

> PFi koncipovani energetické strategie CR a pfi vyjednavanich
v EU je potieba pamatovat a poukazovat na velmi obtiznou
dekarbonizaci elektroenergetiky, a pfedevsim teplarenstvi,
v CR, a to mimo jiné i s ohledem na analyzy napf. provedené
v této studii.

> Je potieba prubézné hledat technickoekonomicky kompromis
mezi mirou uspor a investicemi do nizkoemisnich zdroju.

> Pro investice do ES CR je doporu¢ovano zvazit dlouhodoby
vyhled poptavky po elektfiné a teple a podobu trhu s elektfinou
nejen v CR a v sousednich zemich, ale v ramci celé EU, a nikoli
poukazovat na aktualni ceny elektfiny na burze.

Zdrojova zakladna ES CR

> Jedinou moznou odpovédi na pozadavek dekarbonizace
a zaroven na ubytek nynéjsich uhelnych zdroja je v CR
vystavba novych jadernych zdroju. V pfipadé, Zze pozadavkem
by byla pouze ¢astec¢na dekarbonizace, je fesenim i vystavba
plynovych zdroju. Pouze obnovitelné zdroje dekarbonizaci
v podminkach CR nezajisti.

> Racionalni instalovany vykon obnovitelnych zdroja pfiblizné
odpovida hodnotam v Optimalizovaném scénafi SEK. Bude-li
rozvoj obnovitelnych zdrojl nékolikanasobné vyssi, povede to
k velmi vyraznému navyseni investi¢nich i provoznich nakladd
Ceské ES, a tedy i k velmi vyraznému nérGstu cen pro spotiebitele.

Sitova infrastruktura

> Doporucuje se realizovat rozvoj pfenosové soustavy
dle rozvojového planu jejiho provozovatele. Plan je adekvatni
ocekavanému vyhledu poptavky, rozvoji zdrojl i ocekavané situaci
v mezindrodnich tocich elektfiny.

> Doporucuje se vénovat zvysenou pozornost distribu¢nim
sitim. Planovany rozvoj umozni integraci rozptylenych zdrojd
v mezich SEK. Nasobné vétsi mnozstvi decentralnich zdroja
uvazované v pfipadové studii Unijni — nizkoemisni zdroje neni
mozné do téchto siti pfipojit a bezpecné provozovat bez velmi
vyraznych investi¢nich a provoznich opatteni.

ELECTRICITY INDUSTRY

Overall strategy

>

Due to the major risk of lack of generating capacities in the Central
European Region, maintaining of self-sufficiency of the Czech

Republic in electricity supplies is strongly recommended. Building

of an import-oriented power system is highly non-strategic.

In conditions of the Czech Republic, the renewable sources cannot
themselves cover the demand and decarbonisation — not even if
combined with maximum implementation of savings measures.
Nuclear and natural gas units have to be added.

When designing energy strategies of the Czech Republic and
negotiating with the EU, arguments must be used and difficulties
of decarbonisation of the electricity sector, especially the heating
industry, in the Czech Republic have to be pointed out, apart from
others, upon the analyses provided in this study.

Sensible compromise between the savings rate and investment
to low-emission sources shall be continuously sought for.
Investment to the Czech Republic’s power system must be
assessed on the basis of the long-term outlook for demand for
electricity and heat and according to the state of electricity market
not only in the Czech Republic and neighbouring countries but also
within the whole EU, not only according to current electricity price
on the market.

Source base of the Czech Republic’s power system

>

The only possible answer to the requirement for decarbonisation
and the concurrent decline of the present coal sources

in the Czech Republic is the construction of new nuclear or,

in the case of partial decarbonisation, gas units. The renewable
sources alone cannot secure decarbonisation in conditions

of the Czech Republic.

Rational amount of renewable sources approximately
corresponds to values in Optimized scenario of the State Energy
Policy. In case of a several times higher development of renewable
sources, the operation and maintenance costs of the Czech
Republic’s power system will increase considerably as well

as the consumer prices.

Network infrastructure

>

It is recommended to realize the transmission system
development according to the development plan of its operator.
The plan is adequate to the anticipated outlook for demand,
development of sources and the anticipated situation in international
electricity flows.

It is recommended to pay increased attention to the distribution
systems. The planned development will enable integration

of dispersed generation within the boundaries of the State

Energy Policy; several times higher amount of distributed sources
(considered in the EU - Low-Emission Sources case study) cannot be
connected to these networks and securely operated without major
investment and operability measures.

Doporuceni | Recommendations

65



PLYNARENSTVI

Celkova strategie

> Poptavka plynu v CR je z 98 % kryta dovozem. Dalsi zdroje
plynu, nové objevena loziska ¢i vyroba syntetického metanu,
mohou tuto zavislost snizit jen v fadu jednotek procentnich
bodd. Pii pldnovani rozvoje vyuziti plynu je tedy nutné jeho
vyhody pomérovat s bezpecnostnimi riziky. Vyvazeny navrh
rozvoje vyuziti plynu nabizi Optimalizovany scénarf Statni
energetické koncepce. Rusko jako hlavni producent plynu
spotiebovaného v Evropé musi byt vnimano jako rizikovy
partner, nebot miize vyuzivat dodavky plynu k prosazovani zajmu
neobchodni povahy.

> Pokud maji byt politické cile SEK v liberalizovaném prostredi
plynarenstvi napliiovany, je nutna konzultace vSech
dotéenych subjektu.

> P¥i akceptaci nevyhnutelného ristu dovozni zavislosti
u plynnych paliv, vyvolaného riistem spotieby plynu v CR, je
zadouci usilovat o skute¢nou diverzifikaci zdroja plynu.

Zasobniky plynu

>V kontextu rostouci poptavky plynu v sektoru vyroby
elektrické energie by mélo byt zajmem relevantnich subjekti
jednoznacné podporovat zvyseni skladovacich kapacit
na tzemi CR s cilem pfinejmensim zabranit pfipadnym
nevratnym rozhodnutim o ruseni souc¢asnych zasobnikovych
kapacit. Vhodnym prostiedkem podpory muze byt realizace statni
strategické rezervy plynu ¢i zavedeni povinnosti uskladnéni plynu
na uzemi CR. Tato opatfeni mohou zarover napomoci udrzet
funkci zasobnikl v plynarenské soustavé.

Potrubni infrastruktura

> Doporuéuje se podporovat statut CR jako vyznamné
stiedoevropské tranzitni zemé. Pozice klicové tranzitni
zemé umoznuje snazsi piistup ke zdrojlim plynu, a tedy snazsi
zabezpeceni dodévek. Diverzifikace dodéavek plynu do EU
z vétsiho poctu zdroji by mohla pomoci hospodarské soutézi
v unii a posilit jeji energetickou bezpecnost.

>V zavislosti na miFe riistu poptavky plynu v CR je vhodné
uskutecnit stavbu novych plynovych propojeni s cilem
zajistit lepsi podminky pro diverzitu dodavek a fungovani
spole¢ného trhu se zemnim plynem v ramci nadnarodnich
region ¢i EU jako celku. V tomto ohledu je prospésné dalsi
snizovani obchodnich bariér na drovni EU s cilem nardstu
mezistatniho obchodovaéni s plynem, lepsiho vyuzivani
zasobnikovych kapacit a rastu likvidity ¢eského VOB a trhu.

GAS INDUSTRY

Overall strategy

>

In the Czech Republic, the demand for gas is covered up to

98% by import. Other sources of gas, like newly discovered

gas fields or synthetic methane, can change this dependence

in units of perceptual points. When planning the development

of gas utilization, it is therefore necessary to weight its advantages
against security risks. A balanced proposal for the development

of gas utilization is offered by the Optimized scenario of the current
State Energy Policy. Russia as the major producer of gas consumed

in Europe must be perceived as a risky partner, as it uses gas supplies
to promote its interests of a non-business nature.

If the SEP’s political targets are to be fulfilled in the liberalized
environment of the gas industry, it is necessary to consults these
targets with all entities in the gas industry.

When accepting the inevitable increase in the dependence

on imports of gaseous fuels, which is related to the anticipated
increase in gas consumption in the Czech Republic, it is advisable
to try to achieve real diversification of the gas sources.

Gas storage facilities

>

In the context of the growing demand for gas in the sector

of electricity production, relevant stakeholders should certainly
encourage increasing interest in storage capacity on its territory,
in order to prevent irreversible decisions on the decommissioning
and disposal of current storage capacities. This might concern
strategic gas reserves or gas storage obligations in the Czech
Republic. These measures would also help to maintain the function

of gas storage facilities in the gas system.

Pipeline infrastructure

>

It is advisable to support the status of the Czech Republic

as an important Central European transit country. The position

of key transit country allows easier access to sources of gas, which
means it is easier to achieve security of supplies. Diversification of gas
supplies to the EU from a greater number of sources might help
competition in the EU and strengthen its energy security.

In relation to the growth rate of demand for gas in the Czech
Republig, it is advisable to build new interconnections in order to
ensure better conditions for the diversification of supplies and
the functioning of the common gas market within transnational
regions and in the EU as a whole. In this respect, it would be
beneficial to further reduce trade barriers at the EU level, with the aim
of increasing international trade in gas, the better utilization of gas
storage capacities and increasing the liquidity of the Czech VOB
(virtual trading point) and the market.

66

Zprava o ocekavané rovnovaze mezi nabidkou a poptavkou elektfiny a plynu | Expected Electricity and Gas Balance Report



> Investice do plynarenské infrastruktury CR musi byt

posuzovany na zakladé dlouhodobého vyhledu poptavky

po plynu a podle podoby trhu s plynem nejen v CR a v sousednich
zemich, ale v rdmci celé EU. Z tohoto pohledu jsou dulezité

role a statut Ceské republiky jako vyznamné stfedoevropské
tranzitni zemé.

Doporucuje se realizovat plynovod Moravia v dimenzi vyssi,
nez je stavajici DN 700 (minimalné DN 1000); povede to k zajisténi
dodavek pro ocekavané navysovani poptavky po plynu v regionu
stfedni a severni Moravy a Slezska. Podpora projektu plynovodu
Moravia v nezbytné vysi kapacity je dllezita i s ohledem na mozny
potencial plynovodu STORK II.

Investments into the Czech gas infrastructure must be assessed
based on the long-term outlook for the demand for gas and

the state of the gas market, not only in the Czech Republic and
neighbouring countries, but also within the EU as a whole.

Itis advisable to build the Moravia gas pipeline with larger
diameter than actual DN 700 (ideally DN 1000) this would lead to
securing supplies for the anticipated increase in demand for gas

in the regions of central and northern Moravia and Silesia. Supporting
the project of the Moravia gas pipeline in the necessary capacity with
regard to the potential of the STORK Il pipeline is important.

Doporuceni | Recommendations
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OTE, a.s.

OTE, a.s. — poskytovatel komplexnich sluzeb na trhu

s elektfinou a plynem v Ceské republice

> spolehlivé zpracovani a vyména dat a informaci na trhu
s elektfinou a trhu s plynem prostfednictvim centra datovych
a informacnich sluzeb 24 hodin, 7 dnG v tydnu,
organizovani kratkodobého trhu s elektfinou a plynem,
zuc¢tovani a vyporadani odchylek mezi smluvnimi a skute¢nymi
hodnotami dodavek a odbéra elektfiny a plynu,

> poskytovani technického a organiza¢niho zazemi pro zménu
dodavatele elektfiny a plynu,
administrace vyplaty podpory obnovitelnych zdroji energie,
vydavani a sprava systému zaruk plivodu elektfiny
z obnovitelnych zdroju,

> sprava narodniho rejstfiku jednotek a povolenek na emise
sklenikovych plynd.

Kontakty

OTE, a.s.

Sokolovskd 192/79

186 00 Praha 8 - Karlin
Tel.: +420 296 579 160
ote@ote-cr.cz
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;
organizing the short-term electricity and gas markets;

clearance and financial settlement of imbalances between

the contracted and metered values in supplies and consumption
of electricity and gas;

provision of technical and organizational support for change

of electricity and gas supplier;

administration of payments of subsidies for renewable

energy sources;

issuance and administration of guarantees of origin of electricity
from renewable sources;

administration of the national registry for trading of greenhouse
gas emission units and allowances.

Contacts

OTE, a.s.

Sokolovskd 192/79

186 00 Prague 8 — Karlin
Czech Republic

Tel.: +420 296 579 160
ote@ote-cr.cz

www.ote-cr.cz
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