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SEZNAM ZKRATEK
LIST OF ABBREVIATIONS

Seznam zkratek e List of abbreviations

zkratka vyznam abbreviation description

BRKO Biologicky rozlozitelny komunalni odpad BDMW Biodegradable municipal waste
CCGT Plynova turbina s kombinovanym cyklem BTS Border transfer station

CNG Stlaceny zemni plyn (Compressed Natural Gas) CCGT Combined Cycle Gas Turbine
CSP Celkova spotieba plynu CHP Combined heat and power production
CzT Centralni zasobovani teplem CNG Compressed Natural Gas

cov Cistirna odpadnich vod DNC Domestic net consumption

DS Distribu¢ni soustava DS Distribution system

ENS Nedodana energie ENS Energy Not Served

ES/ES CR  Elektrizadni soustava Ceské republiky EU ETS European Union Emission Trading Scheme
EU ETS Evropské schéma pro emisni obchodovani EV Electric vehicles

FVE Fotovoltaicka elektrarna HPS Pumped storage hydroelectric power plnat
HPS Hrani¢ni predavaci stanice LNG Liquefied natural gas

HU Hnédé uhli LOLE Loss of Load Expectation

JE Jaderna elektrarna NJZ New nuclear source

KVET VysokoUc¢inna kombinovana vyroba elektFiny a tepla NPP Nuclear power plant

LNG Zkapalnény zemni plyn P2G Power to Gas

LOLE Ukazatel oCekavané ztraty zatizeni PS/Cz PS Czech republic’s power system
MKO Mikrokogenerace PV Photovoltaic power plant

NJZ Novy jaderny zdroj RES Renewable energy sources

OZE Obnovitelné zdroje energie SCGT Simple Cycle Gas Turbine

P2G Power to Gas SEP State energy policy

PPC Paroplynovy cyklus SMR Small Modular Reactor

PS Prenosova soustava TS Transmission system

PVE Precerpéavaci vodni elektrarna UGS Underground gas storage

PzP Podzemni zasobnik plynu VIP Virtual Interconnection Point
SCGT Plynova turbina s jednoduchym cyklem voc Volatile Organic Compounds
SEK Statni energeticka koncepce

SMR Malé modularni reaktory

TNS Tuzemska netto spotfeba

VIP Virtualni hrani¢ni bod

voc Tékava organicka latka

VTE

Veétrna elektrarna
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UvoD
INTRODUCTION

Elektroenergetika a plyndrenstvi jsou nejdileZit&jsimi
energetickymi systémy a zajisténi rovnovahy mezi poptavkou

a nabidkou je celospole¢enskym zajmem. Operator trhu

(OTE, a.s.) je povinen' zpracovavat a prredavat Ministerstvu
pradmyslu a obchodu, Energetickému regulaénimu Gradu,
provozovateli prenosové soustavy a provozovateli prepravni
soustavy alespon jednou ro¢né zpravu o budouci ocekavané
spotiebé elektfiny a plynu a o zplsobu zabezpeceni rovnovahy
mezi nabidkou a poptavkou elektfiny a plynu. Cilem studie je
provéfeni moznych cest vyvoje elektroenergetiky a plynarenstvi,
nalezeni problematickych ¢i nebezpecnych tendenci

a stanoveni limitd a rizik, a to pro obdobi 2020 az 2060. Pri
zpracovani studie byla vyuZita data Ucastnik( trhu ze zari 2019.

Pravé provéreni moznych cest rozvoje energetiky jako celku

ve vazbé na dalSi sektory, mj. na dopravu, je dnes kliCové.
Energetika Celi velkym vyzvam, které jsou spojeny predevsim se
snizovanim emisi sklenikovych plynd a se snahami o uhlikovou
neutralitu. Dekarbonizace Ci vyrazné snizeni emisi sklenikovych
plynd je dnes v EU prevladajicim poZadavkem a rovné? Ceska

republika stoji pfed rozhodnutim, kdy, jak a do jaké miry ji
dosadhnout. PfestoZe se dnes miniméalné na pGdé EK vkladaji
nejvétsi nadéje do obnovitelnych zdrojd, neni pravdépodobné,
7e bude mozné zajistit fungovani energetiky bez dalgich zdrojd

energie, predevsim jaderné energie a zemniho plynu.

Tématem letoSni Dlouhodobé rovnovahy je predevsim srovnani
dvou zplsobl dosaZeni vyrazného stupné dekarbonizace,
kterou ukazuji pfipadové studie Nizkouhlikova - nové
technologie (vyuZivajici k dekarbonizaci ve velké mife nové
technologie predevim v elektroenergetice) a Nizkouhlikova

- konzervativni (spoléhajici pfi dekarbonizaci na provérené
technologie).

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

The electricity and gas industries are the most important energy
systems, and providing the balance between supply and demand
is in the interest of the whole society. The market operator

(OTE, a.s.) is obliged' at least once a year to process and submit
- to the Ministry of Industry and Trade of the Czech Republic, the
Energy Regulatory Office, the transmission system operator and
the distribution system operator - a report on the anticipated
future electricity and gas consumption and the ways of securing
the balance between the supply of and demand for electricity
and gas. The objective of the document is to verify the possible
development paths of the electricity and gas industries, to find
the problematic or dangerous trends, and to set limits and risks
for the period from 2020 to 2060. For the elaboration of the
document, data from the market participants of September 2019
were used.

Verification of potential development paths of the energy industry
in relation to other sectors, transport besides others, is crucial
for today. Energy industry faces challenges related first of all to
reduction in greenhouse gas emissions and the effort for carbon
neutrality. Decarbonisation is not a chimera any more and not
only the EU but also the Czech Republic have to decide how to
achieve it. Although the biggest hopes of today are put, at least in
the European Commission, to renewable sources, safeguarding
reliable energy system will need other available technologies,
such as natural gas or nuclear energy.

The subject of this year The Long-term Balance is therefore

a comparison between two methods of achieving a significant
level of decarbonisation. The first one, case study called Low-
Carbon - New Technologies, uses a large-scale penetration of
new technologies to reach decarbonisation. While the other one,
Low-Carbon - Conservative, relies on proven technologies.

' 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; further see The State Energy
Policy, target 6.2e.
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Regené pripadové studie jsou zasazeny do stfedoevropského
prostoru (v pfipadé plynu je kontext ndsobné $irsi)

a ilustruji ddsledky pro Ceskou energetiku pfijejim
konkrétnim rozvoji, a to s maximalné moznym provazanim
feseni elektroenergetiky, plynarenstvi a teplarenstvi.
Pripadové studie vyuzivaji tzv. Sector coupling predevsim

mezi elektroenergetikou a teplarenstvim, ale také
elektroenergetikou a plynarenstvim. Prinos studie neni jen

v tom, Ze stanovi, jestli bude mozné elektrizacni a plynarenskou
soustavu provozovat za konkrétnich okolnosti. Studie prinasi
vyhled poptavky elektfiny, tepla i zemniho plynu, objasnuje,
jestli bude na jeji pokryti poptavky dostatek primarnich zdrojd,
co to bude znamenat pro emise sklenikovych plynd a jaké

to bude mit ekonomické dopady. Zahrnuty jsou i detailni
analyzy elektrickych i plynarenskych siti. Pfi analyzach byly
vyuzity detailni a provazané modely provozu zdrojové ¢asti
elektroenergetiky a elektrickych a plynarenskych siti.

V energetice se stretavaji svéty politické, ekonomické

i ideologické, zajmy vefejnosti, statni spravy i soukromych
subjektd, pohledy milovnik( staré i nové energetiky.
Zodpovédné provadéné analyzy takového sektoru musi ctit

tfi elementarni prvky: trvalou konzistentnost, maximalni
transparentnost a predevsim nezavislost. Studie Dlouhodoba
rovnovaha tyto principy vzdy ctila a je jimi zavazana i v letoSnim
vydani.

Uvod e Introduction

The analysed case studies are set in Central Europe (the

scope is much wider in context of natural gas) and illustrate

the consequences for the Czech energy sector in its specific
development in close interconnection to solutions for the
electricity, gas and heating industries. The case studies use
sector coupling mainly of electricity and heating industry, but also
of electricity and gas industry. The merit of the study is not only
the determination if the power or gas system will be operable
under certain circumstances. The main benefits are the definition
of demand for electricity, heat and natural gas, clarification if
there will be enough primary sources to cover the demand, the
implications for greenhouse gas emissions and specification of
the resulting economic impacts. Detailed analyses of electrical
grids and gas systems are also included. The analyses are based
on detailed and interlinked systems modelling the operation of
electricity sources and electricity and gas networks.

Within the energy sector, the political, economic and ideological
worlds collide as well as the interests of public sphere, state
administration and private entities and views of those who favour
the old and the new form of the industry. Accountably formulated
analyses of this sector have to respect three elementary aspects:
continuous consistency, maximum transparency and most of all
unconditional impartiality. The Long-term Balance has always
greatly honoured these principles and remains bound by them
also in this year issue of the document.
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PRIPADOVE STUDIE
CASE STUDIES

V Dlouhodobé rovnovéze se resi pét pripadovych studii.

Nulovéa pripadova studie slouzi pro indikaci nedostatku vykonu

v elektrizacni soustavé, resp. k zjisténi nedostatecnosti
zasobnikové kapacity. Pripadova studie NKEP reflektuje Navrh
vnitrostétniho plénu Ceské republiky v oblasti energetiky

a klimatu a je feSena do roku 2030. Pripadové studie

Koncepéni, Nizkouhlikova - nové technologie a Nizkouhlikova -
konzervativni jsou feSeny do roku 2060 a jsou navrzeny tak, aby
Ceska republika byla sobéstacna v pokryti poptavky po elektiing
a aby byla ¢eskéa ES bezpecné a spolehlivé provozovatelna

se saldem blizkym nule. Hlavnim kritériem diferenciace
pripadovych studii je mira vyuziti novych technologii pFi
dekarbonizaci energetiky. Obé nizkouhlikové pripadové studie se
snazi dosdhnout emisi nizSich nez pripadova studie Koncepéni,
avak rdznymi zplsoby.

PRIPADOVA STUDIE NULOVA

StéZejni ¢ast zdrojové zakladny ES CR se blizi konci své
Zivotnosti. Budoucnost uhelnych zdrojd je limitovdna omezenym
pristupem k tuzemskym zasobam uhli a stéle silici snahou

o dekarbonizaci energetiky. Jedinymi velkymi zdroji, které budou
provozovany v dlouhodobém horizontu, jsou jaderné elektrarna
Temelin, PPC Pocerady a elektrarna Ledvice. PQvodné
planované Zivotnosti jaderné elektrarny Dukovany jiz bylo
dosazeno, nicméné diky pravidelné provadénym modernizacim
lze ocekavat i jeji dlouhodoby provoz. Z téchto ddvodd je feSena
Nulova pripadova studie, kterd vychazi z analyzy vychoziho stavu
reseni, kdy je pro ocekavanou spotiebu elektfiny detekovéna
potieba nového vykonu pro ES CR. Predpoklada se v ni postupny
Gtlum soucasnych zdrojQ, a naopak se nepredpokladaji zadné
nové zdroje. Na zakladé pokryvani diagramu zatiZzeni je indikovan
Casovy profil, ve kterém se jiz projevuje trvaly vykonovy deficit
zdrojové zékladny. V rdémci Nulové pripadové studie je testovano
nékolik konfiguraci odstavovani stavajicich zdroju.

SUBVARIANTY NULOVE PRIPADOVE STUDIE PRO
ELEKTROENERGETIKU

Nulovéa pripadova studie byla analyzovana ve 4 subvariantach.
Kazda z nich analyzuje riziko drivéjsiho ukonceni vybrané
skupiny zdrojd. Jednotlivé subvarianty na sebe navazuji,

tj. posledni kumulativné shrnuje vSechny predeslé, a je tak
nejpesimisti¢téjSim moznym scénafem ukonceni provozu
zdrojd.

Five case studies are analysed in the Long-term Balance. The
Zero case study is to identify lack of capacity within the power
system. The NECP case study reflects the National Energy and
Climate Plan and is analysed up to 2030. The Conceptual, Low-
Carbon - New Technologies and Low-Carbon - Conservative
case studies are analysed up to 2060 and are designed so that
the Czech Republic remains self-sufficient in covering the
demand for electricity and the Czech power system can be
operated securely and reliably with nearly zero power balance.
The main difference between case studies is the rate of use of
new technologies in decarbonisation of the energy sector. Both
low-carbon studies try to achieve lower emissions than the
Conceptual study but in different ways.

ZERO CASE STUDY

Principal part of the Czech Republic power system is
approaching the end of its lifespan. The future of coal sources is
limited by the restricted access to domestic coal reserves and by
the ever more intensive effort for decarbonisation of the energy
sector. The only large-scale sources to be operated in long-term
time horizon are the Temelin nuclear power plant, Pocerady
CCGT and the Ledvice power plant. The initially planned lifespan
of the Dukovany nuclear power plant has already been reached
but thanks to the regular modernization its long-term operation
is to be anticipated. That is why the Zero case study based on
the initial status analyses is elaborated where the need for new
capacity in the Czech Republic power system is detected for the
anticipated electricity consumption. The case study assumes
gradual decline in present sources while no new sources are
considered. Upon covering of the load diagram, time profile is
indicated in which permanent capacity deficit of the source base
is visible. Several configurations of decommissioning of the
existing sources is being tested within the Zero case study.

SUB-VARIANTS OF THE ZERO CASE STUDY FOR THE
ELECTRICITY INDUSTRY

The Zero case study was analysed in 4 sub-variants. Each of
the sub-variants analyses a risk of earlier decommissioning of
a selected group of sources. The sub-variants gradually follow
one another, i.e. the last one cumulatively summarizes all the
previous ones and is therefore the most pessimistic potential
scenario of decommissioning of sources.
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Vychozi stav

Vychozi stav Nulové pripadové studie reflektuje ocekavani
vlastnik( zdrojd v otdzce Zivotnosti a délce provozu. Do roku
2030 tak pravdépodobné dojde k odstaveni zhruba 2 GW
instalovaného vykonu zdrojd, do roku 2040 se tato hodnota vice
nez ztrojnasobi.

Pocerady, Détmarovice, Chvaletice

V prvni skupiné dFive odstavenych zdrojd bylo zahrnuto riziko
ukonceni provozu z ekonomickych, environmentalnich ¢i jinych
nepfiznivych vlivl. Toto se tyka zejména nasledujicich zdrojd:

e Elektrarna Pocerady je v soucasnosti jednou z nejvice
vyuzivanych hnédouhelnych elektraren. Na zakladé dohod
mezi CEZ (vlastnik) a Vréanskou uhelnou (dodavatel uhli)

se pro obdobi od roku 2024 otevirad vice moznosti dalSiho
provozu. Ve hre je na strané jedné dostatecny objem dodavek
hnédého uhli potfebného pro provoz zdroje, na strané druhé
nutnost plnit poZadavky nejnovéjsi ekologické legislativy.
Proto je nutno pfipustit na jedné strané moznost Uplného
uzavreni hnédouhelnych Pocerad koncem roku 2023,

na druhé strané pripadd v Uvahu ekologiza¢ni rekonstrukce
a dlouhodoby provoz zdroje o vykonu 4 x 200 MW.

Elektrarna Chvaletice je oproti elektrarné Pocerady

pro dlouhodoby provoz ¢astecné pripravena - 2 bloky

po 205 MW jsou jiz rekonstruovany na nejnovéjsi
poZzadované parametry. Rekonstrukce druhé dvojice blokd
se pripravuje a jeji konkrétni realizace bude ovlivnéna
cenou elektfiny a investicnimi nédklady na rekonstrukci. Je
proto na misté pocitat jak s moznosti uzavieni dvou dosud
nerekonstruovanych blokd v roce 2023, tak naopak s jejich
ekologizaci a provozem do roku 2040. Pfislusné mnoZstvi

hnédého uhli by mélo byt z dlouhodobého pohledu zajisténo.

Elektrarna Détmarovice je v soucasnosti schopna provozovat
dva bloky po 200 MW, zbylé dva bloky jsou jiz ve studené
zaloze a neni pravdépodobné jejich opétovné zprovoznéni.
Zbyvaijici dva bloky budou provozovany minimalné do poloviny
roku 2020. Dalsi provoz bude ovlivnén zejména cenou
elektriny - pFi vysoké cené by zbylé dva bloky mohly byt
provozovany az do roku 2030, v opa¢ném pripadé je mozné

ukonceni jejich provozu jiz v roce 2023.

Dukovany

Jadernd elektrarna Dukovany tvori zhruba 10 % instalovaného
vykonu Ceské ES. | presto, Ze doslo k rekonstrukci

a modernizaci, jeji pdvodné planované Zivotnosti jiz bylo
dosazeno. V pfipadé nepriznivych okolnosti by mohlo dojit

k ukonceni provozu dFive, nez je v soucasnosti uvazovano.
Tato subvarianta ukazuje pasmo snizeni dostupného vykonu

a uvazuje o postupném snizeni dostupného vykonu a ukonceni
provozu od roku 2026.

Pripadové studie ¢ Case studies

Initial state

Initial state of the Zero case study reflects anticipations of the
source owners in terms of the sources’ lifespan and years of
operation. It means that ca. 2 GW of installed capacity of sources
is to be decommissioned by 2030 while this value is to be tripled
by 2040.

Pocerady, Détmarovice, Chvaletice

The first group of earlier decommissioned sources includes the
risk of decommissioning due to economic, environmental or other
unfavourable influences. It mainly concerns the following sources:
¢ The Pocerady power plant which is one of the currently most
utilised brown-coal power plants. Upon the agreement between
CEZ (the owner) and Vr8anska uhelna (supplier of coal), several
possibilities of further operation are open up to 2024. On the one
hand, there is sufficient volume of brown coal reserves required
for the source operation, on the other hand the necessity to
comply with the latest environmental legislation. That is why
complete decommissioning of the brown-coal Pocerady power
plant by 2023 has to be assumed as well as an environmental-
friendly renovation and long-term operation of the source with
the capacity of 4 x 200 MW.

The Chvaletice power plant is partially prepared for the
long-term operation compared to PoCerady - 2 units by

205 MW each have already been upgraded to the latest
required parameters. Upgrade of the other two units is being
prepared and its implementation will be affected by electricity
price and investment cost of the upgrade. The possibility of
decommissioning of the two non-updated units by 2023 as well
as their environmental-friendly renovation and operation by
2040 shall therefore both be considered. In the long-term, the
required volume of brown coal can be deemed secured.

The Détmarovice power plant which is currently capable to
operate two units by 200 MW each; the remaining two units are

put to a state of cold reserve and their re-commissioning is
improbable. The remaining two units are to be operated at least
by the middle of 2020. Further operation will mainly be affected
by electricity price - if the price is high, the remaining two

units can be operated up until 2030, in the opposite case their
operation can be terminated as soon as in 2023.

Dukovany

The Dukovany NPP covers ca. 10% of installed capacity of

the Czech Republic power system. Despite its renovation and
modernization, the initially planned lifespan has been reached. In
the case of unfavourable circumstances, the power plant could
be decommissioned earlier than it is currently assumed. This
sub-variant shows the range of reduced available capacity and
considers gradual decommissioning from 2026 on.
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Tusimice Il, Prunérov Il

Tusimice Il (4 x 200 MW] a Prunérov Il (3 x 250 MW) nejsou

v soucasnosti ohrozeny tim, Ze by se dala oCekéavat zkracena
doba jejich provozu. Oba zdroje jsou retrofitovany. Vzhledem
k predchazejicim subvariantdm jsou vSak poslednimi velkymi
uhelnymi zdroji v soustavé. Je tak vhodné analyzovat situaci
pri soub&hu nepfiznivych vlivd, v rdmci kterych by bylo nutné
tyto bloky odstavit dfive. Pro tuto subvariantu byla jejich
Zivotnost zkracena do roku 2030. Na nasledujicim obrazku
je mozné vidét vyvoj instalovaného vykonu vSech subvariant,
navic srovnaného s oCekavanym referenénim rozvojem
poptavky. Zatizeni je v obrazku pro kazdy rok reprezentovano
svym ro¢nim primérem a pdsmem mezi ro¢nim maximem

a minimem. Z obrazku vyplyva, Ze pocinaje rokem 2040 dochazi

k drobnym nedostatkdm vykonu v soustavé, nebot instalovany
vykon protina hranici roénich maxim zatizeni.

Tusimice Il, Prunérov Il

The TuSimice Il (4 x 200 MW] and Prunétov Il (3 x 250 MW) power
plants are currently not threatened by potential restriction of

the time of their operation. Both sources have been retrofitted.
However, in terms of the previous sub-variants, they are the last
large-scale coal units within the system. It is therefore useful

to analyse the situation in case of concourse of unfavourable
conditions due to which these units would need to be
decommissioned earlier. For this sub-variant, the lifespan was
shortened to 2030. The following picture shows the development
of installed capacities of all sub-variants which is moreover
compared to the anticipated reference development of the
demand. For each year, the load in the picture is represented by
its annual average and the range between the annual maximum
and annual minimum. The picture might imply that beginning with
2040 minor lacks of capacity appear in the system as the installed
capacity intersects the limit of annual maximum loads.

Obrazek 1 e Figure 1
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Pocerady, Détmarovice, Chvaletice
—— vychozi stav / initial state
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Instalovany vykon je v grafu zastoupen brutto hodnotami. Pri
zahrnuti netto vykonu, pohotovosti bloku, harmonogramu
Gdrzby, poruchovosti, potfeby zalohy a requlacnich vykond,

pravdépodobnosti soub&hu nepfiznivych vlivi a snaze naplnéni

spolehlivostniho standardu dostdvame bilanci pohotového
vykonu, ve které dochazi k situaci odliSné, viz dalsi obrazek.

2045 2050 2055 2060

Installed capacity in the graph is represented by gross values.

If we incorporate net capacity, unit availability, maintenance
schedule, failure rate, need for reserve and regulation capacity,
likeliness of concurrence of negative effects and the effort to meet
the reliability standard, we get a balance of available capacity in
which a different situation turns up, see the next picture.

Zprava o ocekavané rovnovaze mezi nabidkou a poptavkou elektriny a plynu ¢ Expected Electricity and Gas Balance Report
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Obrazek 2  Figure 2
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Pro vychozi stav Nulové pripadové studie dochazi

k nedostatklm v bilanci po roce 2030, kdy je oéekavana druha
vyrazna vlna ukoncovani provozu stavajicich uhelnych zdrojd.

V ostatnich subvariantach dochazi k preklopeni do zapornych
Cisel s analyzovanym drivéjsim ukoncenim elektraren Pocerady,
Détmarovice a Chvaletice. Bilance se drzi v mezich stanovenych
SEK, hranici + 10% celkového objemu poptavky?, pro moznost
doplnéni importem elektriny ze zahranici, az do roku 2029.

V subvarianté Dukovany je pak tato hranice prekrocena ihned
po analyzovaném ukonceni provozu prvniho bloku, tj. v roce
2026. Z grafu je zfejmé, Ze nejpozdéji po roce 2030 bude nutno

pristoupit k opatfenim zajistujicim vykonovou dostatecnost.

NULOVA PRiPADOVA STUDIE PRO PLYNARENSTVI

Cilem je indikovat rok, kdy pomér kapacity zasobnikd plynu vaci
jeho ro¢ni spotiebé opusti rozmezi SEK (35 aZ 40 %). Vysledky
jsou na obrazku 3. UvaZuje se provoz nynéjich zdsobnikl

po celé obdobi 2020 az 2060, napojeni Dolnich Bojanovic

na Ceskou plyndrenskou soustavu v roce 2022 (643 mil. m?)

a zprovoznéni plné kapacity zasobniku Damborice (448 mil. m®)
do roku 2021.

2 Viz bod PI.12. Strategie do roku 2040 ze Statni energetické koncepce
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For the initial state of the Zero case study, imbalance appears
after 2030 when considerable second wave of decommissioning of
the existing coal sources comes. In other sub-variants, negative
values appear with the analysed earlier decommissioning of the
Pocerady, Détmarovice and Chvaletice power plants. The balance
stays within the limits defined by SEP, +-10% of total volume of
demand? and can be completed by electricity imports from abroad
up until 2029. In the Dukovany sub-variant, the limit is exceeded
right after the analysed decommissioning of the first unit, i.e. in
2026. The graph implies that after 2030 at the latest, measures
ensuring capacity sufficiency will have to be adopted.

THE ZERO CASE STUDY FOR THE GAS INDUSTRY

The aim is to identify the year when the ratio of UGS capacity

to annual gas consumption exceeds the limits defined in The
State Energy Policy (35% to 40%). The results are shown below.
Operation of present UGS is assumed for the whole examined
period 2020 to 2060, Dolni Bojanovice will be connected to Czech
system in 2021 (643 mcm] and UGS Dambotice will reach full
capacity 448 mcm.

2 See PI. 12. Strategy by 2040 base on State Energy Policy
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Obrazek 3  Figure 3
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INVARIANTNi PREDPOKLADY PRIPADOVYCH
STUDI

JADERNE ELEKTRARNY

e Trvani provozu stavajicich blokl JEDU se predpoklada
do roku 2045 az 2047.

e Trvani provozu stavajicich blokl JETE se predpoklada
i za horizontem roku 2060.

e \Sechny pripadové studie predpokladaji alespon jeden novy
blok 1200 MW v JEDU jako nahradu za stavajici bloky.

ELEKTRARNY NA FOSILNi PALIVA

e Parni elektrarny véetné zavodnich jsou brany v Uvahu
s vyuZitim vysledk( dotaznikového Setfeni a dle diskusi
s jejich provozovateli. Vyznamnym rysem je prechod
hnédouhelnych vyroben KVET predevsim na zemni plyn
(viz dale). Prechody jsou Fedeny pro jednotlivé vyrobny
individualné.

¢ U hnédouhelného bloku Ledvice (660 MW) se pocita
s provozem do roku 2055, u PPC Pocerady (845 MW)
do roku 2060.

e \Sechny pripadové studie predpokladaji zachovani PPC
Viesova (2 x 200 MW) a jeho pFechod na zemni plyn
od roku 2039.

¢ Nepredpokladaji se nové bloky na hnédé ¢i ¢erné uhli, ani se

neuvazuje o prolomenf limit& na CSA.

2045 2050 2055 2060

INVARIANT PRESUMPTIONS FOR CASE STUDIES

NUCLEAR POWER PLANTS

e Operation of present units of the Dukovany NPP is anticipated
till 2045 to 2047.

e Operation of present units of the Temelin NPP is anticipated
till 2060.

¢ All case studies anticipate at least one 1,200 MW new unit of the
Dukovany NPP to replace currently operated units.

FOSSIL FUEL POWER PLANTS

e Steam power plants, including autoproducers, are considered
with the use of results of questionnaire survey and upon
discussions with their operators. An important aspect is the
transition of brown coal CHP prevailingly to natural gas (see
below). The transitions are dealt with individually for each of the
facility.

e Operation up to 2055 is considered for the Ledvice brown coal
unit (660 MW]J, up to 2060 for the Poderady steam-gas power
plant (845 MW).

o All case studies assume maintaining of the Viesova steam-gas
power plant (2 x 200 MW) and its transition to natural gas from
2039 on.

e No new brown or hard coal blocks are anticipated, limits
cancellation in the CSA is not considered.

Zprava o ocekavané rovnovaze mezi nabidkou a poptavkou elektriny a plynu ® Expected Electricity and Gas Balance Report



NOVE PAROPLYNOVE BLOKY PRO TEPLARENSTVi

* Vlystavba novych paroplynovych blokd je Fedena individualné
v Casovych horizontech, kdy je tfeba nahradit stavajici zdroj
predevsim z dlvodu vyroby tepla.

SOBESTACNOST, SPOLEHLIVOST, FLEXIBILITA,

AKUMULACE

¢ Pripadové studie jsou koncipovany 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.

¢ Vzhledem k nardstu dlleZitosti elektFiny je poZadovano mirné
navySovani spolehlivosti provozu. Zaroven se oCekava, ze
cena nedodavky poroste rychleji nez ceny novych vyrobnich
jednotek.

e Opatreni na zajisténi flexibility v€etné jednotlivych kategorii
regulacnich vykond jsou realizovéna dle potfeby. U stavajicich
precerpavacich elektraren v CR se predpoklada provoz a7
do roku 2060.

o \Sechny pripadové studie vyZaduji instalaci nové akumulace
elektriny, jeji mira je vdak odlisna.

¢ S fizenim poptavky se pocita ve véech pripadovych studiich,
avak v rizné mite.

PRIPADOVA STUDIE KONCEPCNI

Studie vychéazi z Optimalizovaného scénare Statni energetické
koncepce. Proti SEK jsou provedeny korekce dané zejména
rokem vydani (2015) a Fedenym horizontem (SEK 2040,
Dlouhodoba rovnovaha 2060). Oproti Koncepéni pripadové
studii feSené v lonském roce je hlavni zména v terminech
zprovoziovani jadernych blokd v Dukovanech, protoze

z dnesniho pohledu je jiz velmi nepravdépodobné jejich
zprovoznéni v letech 2035 a 2037. Hlavnim rysem pfipadové
studie je dostavba jadernych blok( v Dukovanech tak, aby

nové bloky navazaly na dosluhujici staré, tedy od roku 2046

a 2048, vzdy 1 x 1 200 MW. Déle se predpoklada nahrada uhli
plynem pri vyrobé elektfiny, coz je realizovano Sesti bloky

430 MW a jednim blokem 840 MW (2039). V oblasti OZE je
rozvoj uvazovan predevsim u FVE (6,6 GW] a VTE (1,3 GW] v roce
2060. Mirny narist je ocekavan i u biomasy a bioplynu, ktery

je i nadale vyuzivan pouze pro vyrobu elektfiny, pfipadné tepla.
Takto navrzend skladba zdrojl je doplnéna o prvky flexibility,
které umozni jeji provoz - jde o denni akumulaci (757 MW nad
ramec PVE v roce 2060) a o Fizeni spotfeby. Vyvoj instalovaného
vykonu ukazuje nasledujici obrazek, dalsi pak uvadi celkovou
spotrebu plynu spolecné se zadsobnikovou kapacitou navrzenou
tak, aby byl dodrzen pomér stanovy SEK. Celkova kapacita
zasobnikd v roce 2060 je 78,4 TWh, coZ je narlst o 125 % oproti
roku 2018.

Pripadové studie ¢ Case studies

NEW STEAM-GAS BLOCKS FOR HEATING INDUSTRY

e Construction of new CCGT units is solved individually in time
horizons, when it is necessary to replace the existing source
mainly for heat production.

SELF-SUFFICIENCY, RELIABILITY, FLEXIBILITY,

ACCUMULATION

e The case studies are designed as self-sufficient in electricity
supplies in the long term with the balance approximating zero:
electricity imports can be incorporated to bridge short periods
of discrepancy between the supply and demand.

¢ With respect to growing importance of electricity, moderate
increase in reliability of operation is required. Price of electricity
not supplied is concurrently expected to grow faster than prices
of new units.

e |f required, measures ensuring flexibility including individual
categories of regulation capacities are implemented. For
pumped storage hydroelectric power plants currently operated
in the Czech Republic, operation is anticipated till 2060.

¢ All case studies require installing of new electricity
accumulation though in different rates.

¢ All case studies assume demand side management though in
different rates.

THE CONCEPTUAL CASE STUDY

The study is based on Optimized scenario of State Energy Plan.
Compared to SEP, corrections are made motivated mainly by the
date of issuing (2015) and the analysed horizon (SEP 2040, Long-
term Balance 2060). The Conceptual case study analysed last year
differs mainly in dates of commissioning of the Dukovany nuclear
units as their commissioning in 2035 and 2037 is anticipated to
be very unlikely. The main aspect of the case study is extension of
the Dukovany NPP so that the new units follow up the old units at
the end of their lifespan, i.e. in 2046 and 2048 with 1 x 1,200 MW
respectively. Furthermore, coal replacement by gas in electricity
generation is anticipated, which is represented by six units by
430 MW and one unit by 840 MW (2039). In RES, the development
is anticipated especially in photovoltaics (6.6 GW] and wind

power plants (1.3 GW] in 2060. Moderate increase is anticipated
in biomass and biogas which is still used for electricity, and
possibly also heat, generation. This design of the mix of sources
is completed by flexibility elements enabling operation of the
system - by daily accumulation (757 MW above the HPS storage
capacity in 2060) and demand side management. Development of
the installed capacity is shown in the following picture, the next
one then illustrates total gas consumption together with the gas
storage capacity drafted with the aim to meet the ratio defined in
the SEP. In 2060, total capacity of gas storages reaches 78.4 TWh,
i.e. the increase by 125% compared to 2018.

1
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Obrazek 4 ¢ Figure 4

Instalovany vykon celkem: Koncep¢ni
Total installed capacity: Conceptual
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Obrazek 5 ¢ Figure 5

Celkova spotreba plynu a zasobniky plynu: Koncepcni
Total gas consumption and UGSs: Conceptual
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PRIPADOVA STUDIE NiZKOUHLIKOVA - NOVE LOW-CARBON - NEW TECHNOLOGIES CASE STUDY
TECHNOLOGIE The study analyses the path to low-carbon energy industry with
Studie analyzuje cestu k nizkouhlikové energetice essential use of new technologies. The main features of this case
za esencialniho vyuziti novych technologii. Hlavnimi rysy této study are the extreme development of RES, which is close to
pripadové studie je extrémni rozvoj OZE, ktery je na hranici the limit of technical potential of the Czech Republic, and use of
technického potencialu CR a vyuZiti malych modularnich small modular reactors with capacity of 250 MW (this installed
reaktord o vykonu 250 MW (tento vykon je zvolen jako pracovni power is simplistic; it is assumed that the sum of the power will
a zjednodusujici; predpoklada se, ze sumu vykonu bude actually consist of more small units). There is a presumption
ve skutecnosti tvoFit vice mensich jednotek). Od roku 2056 that after 2056 no brow coal or hard coal will be fired. In RES,
se oCekava, ze nebude dochéazet ke spalovani hnédého ani wind and photovoltaic energy is to be crucial; in 2060, capacities
cerného uhli. U OZE bude kli¢ova vétrna a solarni energie, of 6 GW and 29 GW respectively are assumed. Nuclear sources

Zprava o oCekavané rovnovaze mezi nabidkou a poptavkou elektriny a plynu e Expected Electricity and Gas Balance Report



v roce 2060 jsou uvazovany vykony 6 GW, resp. 29 GW. Pro
pokryti zdkladniho pasma zatiZzeni je pocitdno s jadernymi
zdroji. Jeden nové vystavény blok v Dukovanech bude doplnén
10 modularnimi reaktory, které jsou uvazovany v JETE

(6 x 250 MW postupné od roku 2046) a ve ¢tyFech novych
lokalitach (Mélnik, Opatovice, Ledvice a Blahutovice). Takto
navrzena skladba zdrojd je nutné doplnéna o prvky flexibility,
které umozni jeji provoz - jde o rychlé plynové zdroje (SCGT,
8 x 160 MW, mezi roky 2037 a 2040), denni akumulaci

(7 GW nad rémec PVE]), sezdnni akumulaci (2 GW) a o Fizeni
spotreby v maximalnim mozném rozsahu - elektromobily,
elektrokotle, omezovani vyroby, pfesun spotfeby v ¢ase atd.
Vyvoj instalovaného vykonu ukazuje nasledujici obrazek, dalsi
pak uvadi celkovou spotfebu plynu spolec¢né se zasobnikovou
kapacitou navrzenou tak, aby byl dodrzen pomér stanovy SEK.
Celkovéa kapacita zasobnik( v roce 2060 je 62,4 TWh, coZ je

narlst o 79 % oproti roku 2018.

Pripadové studie ¢ Case studies

are considered to cover the base load. One newly built block

in Dukovany NPP is to be completed by 10 modular reactors
anticipated in the Temelin NPP (6 x 250 MW one after another
after 2046) and in four new locations (Mélnik, Opatovice, Ledvice
and Blahutovice]. This design of the mix of sources is inevitably
completed by flexibility elements enabling its operation - quick-
starting gas sources (SCGT, 8 x 160 MW, between 2037 and
2040), daily accumulation (7 GW above the HPS storage capacity),
seasonal accumulation (2 GW) and demand side management

to the maximum possible extent - electric cars, electric boilers,
generation restrictions, load shifting etc. Development of the
installed capacity is shown in the following picture, the next one
then illustrates total gas consumption together with the gas
storage capacity drafted with the aim to meet the ratio defined in
the SEP. In 2060, total capacity of gas storages reaches 62.4 TWh,
i.e. the increase by 79% compared to 2018.

Obrazek 6 » Figure 6

Instalovany vykon celkem: Nizkouhlikova - nové technologie
Total installed capacity: Low-Carbon - New Technologies
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Obrazek 7 ¢ Figure 7

Celkova spotfeba plynu a zasobniky plynu: Nizkouhlikova - nové technologie
Total gas consumption and UGSs: Low-Carbon - New Technologies

180

150

120

90

60

poptavka (TWh) / demand (TWh)

30

2020 2023 2026 2029 2032 2035 2038 2041 2044

PRIPADOVA STUDIE NiZKOUHLIKOVA -
KONZERVATIVNI

Studie analyzuje cestu k nizkouhlikové energetice za vyuziti
konzervativnich technologif, které jsou bézné dostupné v dnesni
dobé. Hlavnim rysem je vystavba novych velkych jadernych
blokd (1 200 MW) a rozvoj OZE na Groveri dvojnasobku

SEK. Kromé vystavby dvou blokl v lokalité Dukovany jsou
ocCekavany také dva nové bloky v lokalité Temelin (v letech 2039
a 2056). Drivéjsi zprovoznéni v roce 2039 je nutné z divodu
nedostatku vykonu, a protoze zamérem této pripadové studie
je vyrazné snizeni emisi sklenikovych plynd, nelze uvaZovat
napriklad o vystavbé paroplynového bloku. Navic je planovéano
zprovoznéni dalsiho nového bloku o vykonu 1 200 MW v roce
2047. Stejné jako u pripadové studie Nizkouhlikova - nové
technologie se neocekava vyuzivani uhli po roce 2056.

U FVE se v roce 2060 o¢ekava 13,3 GW, u VTE 2,6 GW. Pro
zachovani provozuschopnosti ES CR je nutna také vystavba
novych plynovych blokd, konkrétné SCGT 5 x 160 MW, hlavné

v obdobi mezi roky 2037 a 2040. Skladba OZE se obejde bez
sezénni akumulace, ovdem denni akumulace je nutna o vykonu
presahujicim 3 GW (nad rémec PVE]. NavrZzena skladba zdrojd
je doplnéna o prvky flexibility (ddlezité je Fizeni spotieby).
Vyvoj instalovaného vykonu ukazuje nasledujici obrazek, dalsi
pak uvadi celkovou spotfebu plynu spoleé¢né se zasobnikovou
kapacitou navrzenou tak, aby byl dodrzen pomér stanoveny
SEK. Celkové kapacita zasobnik( v roce 2060 je 62,4 TWh, coZ
je narlst o 79 % oproti roku 2018.
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LOW-CARBON - CONSERVATIVE CASE STUDY

The study analyses the journey to low-carbon energy sector with
use of conservative technologies which are generally available
today. The main feature is the construction of new nuclear units
(1,200 MW) and the development of RES to double of the values
specified in SEP. Apart from construction of two new units in
Dukovany, two new units in Temelin are also anticipated (in 2039
and 2056). Earlier commissioning in 2039 is necessary due to

the lack of capacity and - as the intention of this case study is to
considerably reduce greenhouse gas emissions - construction of,
for example, a combined cycle unit cannot be assumed. Moreover,
commissioning of a new unit with the capacity of 1,200 MW is
planned in 2047. Use of coal is not anticipated after 2056.

Capacity of 13.3 GW is considered in PV in 2060; capacity of 2.6 GW
in wind. To maintain operability of the Czech Republic power
system, construction of new gas fired units is also required,
specifically SCGT 5 x 160 MW, especially in the period between
2037 and 2040. The mix of RES does not require seasonal
accumulation. Daily accumulation is needed at a capacity higher
than 3 GW (above the HPS storage capacity). The suggested mix
of sources is completed by means of flexibility (mainly by demand
side management]. Development of the installed capacity is
shown in the following picture, the next one then illustrates total
gas consumption together with the gas storage capacity drafted
with the aim to meet the ratio defined in the SEP. In 2060, total
capacity of gas storages reaches 62.4 TWh, i.e. the increase by
79% compared to 2018.

Zprava o oCekavané rovnovaze mezi nabidkou a poptavkou elektriny a plynu e Expected Electricity and Gas Balance Report
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Obrazek 8 ¢ Figure 8

Instalovany vykon celkem: Nizkouhlikova - konzervativni
Total installed capacity: Low-Carbon - Conservative
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Obrézek 9 o Figure 9
Celkova spotieba plynu a zasobniky plynu: Nizkouhlikova - konzervativni
Total gas consumption and UGSs: Low-Carbon - Conservative case study
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VARIANTA NKEP

Byva zvykem, Ze v Dlouhodobé rovnovaze se resi tfi specifické
pripadové studie. V letoSnim roce je navic feSena varianta
NKEP, nicméné nejedna se o klasickou plnohodnotnou
pripadovou studii. Varianta vychazi z Navrhu vnitrostatniho
plénu Ceské republiky v oblasti energetiky a klimatu, ktery

v lednu 2019 zverejnilo Ministerstvo primyslu a obchodu,
nejednd se tak o finalni verzi, kterd bude zaslana do Bruselu
koncem téhoz roku. Stejné jako NKEP i tato varianta je fesena
pouze do roku 2030. Dalsim specifikem této varianty je, Ze

v Navrhu dokumentu neni uvedena skladba instalovanych
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NECP VARIANT

Three specific case studies are usually analysed within the Long-
term Balance. This year, the NECP variant is also elaborated
although it is not a typical full-fledged case study. The variant

is based on the Draft of integrated national energy and climate
plan of the Czech Republic published by the Ministry of Industry
and Trade in January 2019; which is not the final version to be
sent to Brussels by the end of the same year. Just as the NECP,
the variant is also analysed only by 2030. Another specific of the
variant is the fact that the Draft of the document does not include
the mix of installed capacities but only the data on electricity

15
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Obrézek 10 ¢ Figure 10

/Ot':eka'van)'l rozvoj OZE v sektoru vyroby elektFiny dle NKEP

Anticipated development of RES in electricity generation according to NECP
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Obrézek 11 ¢ Figure 11

/Instalovany' vykon varianty NKEP

Installed capacity of the NECP variant
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vykon(, ale jsou pouze dostupné Udaje o vyrobé elektfiny z OZE
(predchazejici obrazek). Hodnoty instalovanych vykond jsou
odvozeny z (dajl o vyrobé a z ¢asti jsou prevzaté z Koncepéni
pripadové studie.

Ocekavany rozvoj zdrojové zakladny je v NKEP témér totozny
jako v SEK, k rozdildm dochazi hlavné u OZE. Pro FVE se
oCekava priblizné 2,6 GW instalovaného vykonu, coZ je priblizné
00,3 GW méné nez v SEK, naopak u vétrné energie se oéekava
0,2 GW vice (v roce 2030 je to 0,8 GW).

2026

zemni plyn / natural gas
jaderna energie / nuclear energy

OZE (véetné PVE) / RES (including
HPS)

akumulace / accumulation

2028 2030

generation from RES are available (figure above). Values of the
installed capacities are derived from the data on production and
are also partially adopted from the Conceptual case study.

The development anticipated in NECP is almost identical to SEP,
the main differences relate to RES. For photovoltaic power plants,
ca. 2.6 GW of installed capacity is anticipated, which is by more than
0.3 GW less than in SEP; on the contrary, for wind power plants the
value is higher by 0.2 GW [amounting to 0.8 GW in 2030).

Zprava o oCekavané rovnovaze mezi nabidkou a poptavkou elektriny a plynu e Expected Electricity and Gas Balance Report




SROVNANI PRIPADOVYCH STUDII
Tabulka porovnava jednotlivé pripadové studie z hlediska
spotreby elektfiny a plynu, salda, instalovanych vykont

jednotlivych typd zdrojl a rovnéz z pohledu potiebné flexibility.

Hodnoty se vztahuji k roku 2060, pokud neni uvedeno jinak.

Pripadové studie ¢ Case studies

COMPARISON OF THE CASE STUDIES

The table compares individual case studies in terms of electricity
consumption, balance, installed capacity of individual types of
sources and also in terms of the necessary flexibility. Values refer
to 2060 unless otherwise stated.

Tabulka 1 e Table 1

Srovnani pripadovych studii

Koncepcni Nové technologie Konzervativni
Conceptual New technologies Conservative
spotieba / consumption
spotieba elektfiny (TNS] / net electricity cons. 91,6 TWh 98,5 TWh 95,6 TWh
elektromobilita / EV 10,3 TWh 13,1 TWh 13,1 TWh
export 2060 2,2 TWh 1,4 TWh 1,1 TWh

zdroje - jadro / sources - nuclear

stavajici JETE / existing ETE

do / until 2060

do / until 2060

do / until 2060

nové JETE (3 a4)/ new ETE

2 x 1200 MW (2039 a 2056)

stavajici JEDU / existing EDU 2045 - 2047 2045 - 2047 2045 - 2047
nové JEDU (5 a 6] / new EDU 2 x 1200 MW (2046 a 2048) 1x 1200 MW (2047) 2 x 1200 MW (2046 a 2048)
dalsi JE zdroje / other nuclear sources 10 x 250 MW [SMR) 1x 1200 MW

JETE

jaderné teplo / nuclear heat JETE, nJEDU, SMR (4x) JETE, nJEDU, NJZ
zdroje - OZE / sources - RES

FVE/PV 6 664 MW 29 000 MW 13 328 MW
VTE / wind 1302 MW 6000 MW 2 604 MW
biomasa / biomass 639 MW 600 MW 635 MW
bioplyn / biogas 654 MW 400 MW 654 MW
zdroje - fosilni / sources - fossil

hnédé uhli / brown coal 148 MW 0 (od / since 2056) 0 (od / since 2056)
Cerné uhli/ hard coal 261 MW 0 (od / since 2056) 0 (od / since 2056)

nové CCGT / new CCGT

1 x 840 MW; 6 x 430 MW

8 x 160 MW

5x 160 MW

nové SCGT / new SCGT -

nové plynové motory / new gas engines 3 x 40 MW - 3 x 40 MW
teplarenské paroplyny / heating steam-gas 3966 MW 3093 MW 3476 MW
prvky flexibility / flexibility

nesystémova akumulace / non-system accumulation 325 MW 1036 MW 737 MW
systémova akumulace / system accumulation 432 MW 6020 MW 2 300 MW
sezénni akumulace / seasonal accumulation - 2000 MW -
elektrokotle / electric boilers 100 MW 1200 MW 100 MW
omezovani vyroby z FVE / limiting PV production ano/yes ano / yes ano/yes

17
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Tabulka 2 » Table 2

Koncep¢ni - instalovany vykon (MW)

druh primarni energie / primary energy source 2020 2025 2030 2035 2040 2041 2045 2050 2055 2060
hnédé uhli / brown coal 8872 7057 6913 6038 1941 1122 1023 808 808 148
¢erné uhli/ hard coal 1321 819 819 413 410 430 261 261 261 261
zemni plyn / natural gas 1960 1973 2080 3265 6762 7 464 8 331 8 683 9629 10722
jadernd energie / nuclear 4290 4290 4290 4290 4290 4290 4290 4650 4 650 4650
biomasa / biomass 496 609 697 704 703 733 745 760 760 760
bioplyn / biogas 395 438 481 524 567 576 610 654 654 654
voda (bez PVE) / hydro (excluding HPS) 1114 1119 1124 1129 1134 1135 1139 1144 1149 1154
vitr / wind 343 463 533 741 933 967 1084 1200 1271 1302
slunce / solar 2096 2705 2883 4143 5522 5719 6154 6500 6594 6 664
precerpavaci vodni elektrarny / HPS 1170 1170 1170 1170 1170 1170 1170 1170 1170 1170
denni akumulace / daily accumulation 3 43 96 370 640 657 703 749 754 757
ostatni / other 254 308 323 333 339 341 353 368 373 378
celkem / total 22313 20 994 21 408 23121 24 411 24 604 25863 26 946 28072 28 620

Tabulka 3 » Table 3

Nizkouhlikova - nové technologie - instalovany vykon (MW)

druh primarni energie / primary energy source 2020 2025 2030 2035 2040 2045 2050 2055 2060
hnédé uhli / brown coal 8872 7057 6913 6038 1941 1023 808 808 0
¢erné uhli/ hard coal 1321 819 819 413 410 430 261 261 0
zemni plyn / natural gas 1985 207 2251 3079 6539 7691 7910 8082 8527
jadernd energie / nuclear 4290 4290 4290 4290 4290 4290 4700 4950 5950
biomasa / biomass 496 609 697 704 703 745 750 750 756
bioplyn / biogas 395 395 395 395 395 395 395 395 395
voda (bez PVE) / hydro (excluding HPS) 1114 1119 1124 1129 1134 1139 1144 1149 1154
vitr / wind 343 789 1234 2029 2824 3619 4414 5209 6000
slunce / solar 2096 4959 7822 11352 14 882 18412 21942 25472 29 000
precerpavaci vodni elektrarny / HPS 1170 1170 1170 1170 1170 1170 1170 1170 1170
denni akumulace / daily accumulation 2 125 1139 2118 3105 4094 5084 6072 7 056
sezénni akumulace / seasonal accumulation 0 0 0 0 400 900 1400 1900 2 000
celkem / total 22 337 23711 28177 33058 38144 44280 50373 56623 62 429

Zprava o ocekavané rovnovaze mezi nabidkou a poptavkou elektriny a plynu ® Expected Electricity and Gas Balance Report
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Tabulka 4 * Table 4

Nizkouhlikova - konzervativni - instalovany vykon (MW)

druh primarni energie / primary energy source 2020 2025 2030 2035 2040 2045 2050 2055 2060
hnédé uhli / brown coal 8872 7057 6913 6038 1941 1023 808 808 0
¢erné uhli/ hard coal 1321 819 819 413 410 430 261 261 0
zemni plyn / natural gas 1960 1973 2080 2955 5702 6781 6964 7210 7919
jadernd energie / nuclear 4290 4290 4290 4290 5490 5490 7050 7050 8 250
biomasa / biomass 496 609 697 704 703 745 750 750 756
bioplyn / biogas 395 438 481 524 567 610 654 654 654
voda (bez PVE] / hydro (excluding HPS) 1114 1119 1124 1129 1134 1139 1144 1149 1154
vitr / wind 388 578 775 1271 1726 2085 2360 2530 2 604
slunce / solar 2155 3535 4747 7 607 10 736 12173 12 957 13 169 13328
precerpavaci vodni elektrarny / HPS 1170 1170 1170 1170 1170 1170 1170 1170 1170
denni akumulace / daily accumulation 7 96 537 1043 1566 1982 2359 2700 3037
ostatni / other 254 308 323 333 339 353 368 373 382
celkem / total 22 421 21993 23956 27 477 31483 33981 36845 37823 39 254
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ZDROJOVA ZAKLADNA

ELEKTROENERGETIKY STREDNI EVROPY
SOURCE BASE OF THE ELECTRICITY INDUSTRY

IN CENTRAL EUROPE

Strednédoby horizont

Instalovany vykon vétrnych a fotovoltaickych zdrojd v Némecku
jiz dnes prevySuje vykon zdrojl na fosilni paliva. Tento proces
bude dale pokracovat s tim, Ze v prvnich ¢tyrech letech

se oCekava radikalni proména némecké vyrobni zakladny.

Do konce roku 2022 budou odstaveny posledni némecké
jaderné bloky, jejichZ soucasna kapacita (9,5 GW) nebude
nahrazena komplementarnim zdrojem vhodnym pro zakladni
zatizeni. Naopak se v tomto obdobi snizi instalovany vykon
uhelnych elektraren o dalSich témér 13 GW.

Dosavadni silné proexportni bilance némecké elektroenergetiky
se tak béhem nékolika let posune smérem k rostouci zavislosti
na importu elektfiny. V ostatnich zemich regionu bude probihat
podobny proces v rdmci uhelnych elektraren, s vyjimkou
Polska, které prestoze snizi podil uhli na vyrobé elektriny

na Uroven 60% (z necelych 77 % v roce 2018), nadéle prosazuje
vystavbu novych uhelnych blokd o celkové kapacité az 4,2 GW.

Z jadernych zdroji bude v tomto obdobi dokoncen tfeti a Ctvrty
blok slovenské elektrarny v Mochovcich a za priznivych
okolnosti také novy blok madarské JE Paks.

Dlouhodoby horizont

Po roce 2030 by se instalovany vykon jadernych elektraren

v regionu mél navysit zasluhou zemi Visegradské ctyrky.
Predevsim v pfipadé Madarska, Slovenska a ¢astecné

i Polska jsou nové bloky jadernych elektraren nezbytné pro
zlepSeni soucasné negativni obchodni bilance, pfipadné
mUZe ve slovenském pripadé dojit k obratu z bilance importni
na exportni. V kontextu vyvoje zdrojové zakladny v dominantni
energetice regionu, v Némecku, bude poptavka po elektfiné
ze stabilnich zdroji postupné narlstat. Dohromady by mél
instalovany vykon jadernych zdrojd v regionu dosdhnout 18 GW
v roce 2040. Dal&i bloky by mohly vzniknout také v CR jako
nahrada za ukoncCenf stavajicich blokG v Dukovanech v letech
2046 a 2048.

Medium-term horizon

In Germany, today 's installed capacity of wind and photovoltaic
sources exceeds the capacity of fossil fuels fired sources. The
process is to continue and a radical change of German production
base is to be expected in the forthcoming four years. The last
nuclear units in Germany are to be decommissioned by the end
of 2022 and their present capacity (9.5 GW] will not be replaced

by a complementary source suitable for covering baseload. On
the contrary, the installed capacity of coal power plants will be
decreased by another almost 13 GW in this period.

The strongly pro-export balance of the German energy sector will
thus turn into a highly import one over the next few years. In other
countries of the region, similar processes are to take place within
coal power plants with the exception of Poland which, despite

the fact that it is going to reduce the coal share in electricity
generation down to 60% (from almost 77% in 2018}, still promotes
construction of new coal units with total capacity of up to 4.2 GW.
As for nuclear blocks, the third and fourth blocks of the Mochovce
power plant in Slovakia are to be completed and, under favourable
circumstances, also the first unit of the Paks NPP in Hungary.

Long-term horizon

After 2030, installed capacity of nuclear power plants in the
region shall rise thanks to the Visegrad Group countries. The new
nuclear blocks are especially important for Hungary, Slovakia
and partly also Poland as they are indispensable to improve their
currently negative trade balance; in the case of Slovakia, the
balance can potentially turn from import to export one. In context
of the development in Germany, the dominant energy industry in
the region, the demand for electricity from stable sources will
grow continuously. Installed capacity of all nuclear sources in

the region shall amount to 18 GW in 2040. Other units might be
constructed as a replacement of the decommissioned blocks in
Dukovany in 2046 and 2048.

Zprava o ocekavané rovnovaze mezi nabidkou a poptavkou elektriny a plynu ® Expected Electricity and Gas Balance Report
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Vyrazny rozvoj by se mél odehrat na poli plynovych elektraren
(rlst aZ 0 15 GW do roku 2040), prestoze se budouci

pozice zemniho plynu jevi méné predvidatelnd vzhledem

k povaze zemniho plynu jakoZto fosilniho paliva. OCekava se
nicméné, Ze plynové zdroje budou diky flexibilité ve spotfebé

i skladovani spoustény jako nezbytny zdroj v situaci rozsahlého
instalovaného vykonu obnovitelnych zdrojd energie. Zaroven
budou také mnohem Castéji vyuzivany v zakladnim pasmu

(tFi aZ pét tisic hodin ro¢né). Dominantnim zdrojem v regionu
budou vSak vétrné a fotovoltaické elektrarny, které v roce

2040 dosdhnou témér dvoutretinového podilu na celkovém
instalovaném vykonu. Hlavni potencial rozvoje skytaji
piimorské oblasti na severu Némecka a Polska pro vystavbu
vétrnych park(, zatimco fotovoltaické elektrarny by se mély
rozsifit geograficky rovnomérné ve vSech zemich regionu.

Considerable development should take place in gas fired power
plants (increase by up to 15 GW by 2040) though future position

of natural gas seems to be less predictable due to its nature of

a fossil fuel. In the situation of large installed capacity of RES, gas
sources are however anticipated to provide quick starting reserve,
due to their flexibility in consumption and storage. They are also
to be much more frequently used in the basic range (3000 to

5000 hours per year). The dominant sources in the region are to
be wind and photovoltaic power plants that shall reach a nearly
two thirds share in total installed capacity in 2040. Seaside areas
in the north of Germany and Poland offer the main development
potential for wind parks while the PV power plants shall be used
rather evenly in countries of the region.

Obrazek 12 ¢ Figure 12

Zdrojova zakladna stredoevropského regionu - uvazovany rozvoj
Source base in Central Europe - anticipated development
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ZDROJOVA ZAKLADNA ES CR

SOURCE BASE OF THE CZECH REPUBLIC POWER SYSTEM

Strednédoby horizont

e\ obdobi let 2020 az 2023 dojde k odstaveni fady vyroben
z titulu neplnéni Llimitd emisi. Jde o zdroje, s nimiz se iz delsi
dobu nepoditd v bilanci. Pdjde napFiklad o zdroje Prunérov I,
Ledvice 2 (jiZ odstaveno), Mélnik Il, Mélnik Ill a Tisova I.

¢ \lyrazny Utlum hnédouhelnych elektraren povede patrné
k poklesu exportniho salda ES CR.

¢ S dochézejicim hnédym uhlim bude u vybranych
teplarenskych vyroben dochéazet ke zménam palivové
zékladny ¢astecné na zemni plyn, ¢astecné na biomasu.
Predpoklada se i vyuziti tepla z JE Temelin k zdsobovani
Ceskych Budgjovic ji# od roku 2023, a to ve viech piipadovych
studiich.

¢ Mize dojit ke zménam v uplatnéni bioplynu. Vzhledem
k tomu, ze primé spalovani bioplynu v mistech jeho
produkce bez vyznamnéjsiho uplatnéni dodavkového tepla
neni energeticky efektivni, mdZe dojit k zastavenf rozvoje
bioplynovych elektraren a presmérovani produkce bioplynu
smérem k jeho Upravé na Cisty metan a vyuziti pfimo
v plynarenské siti s minimalné dvojnadsobnou energetickou
efektivnosti.

Poroste podil zdrojd s obtizné predikovatelnou vyrobou. Pdjde
zejména o fotovoltaické zdroje, ale i o vétrné elektrarny.
Takto usporadana soustava bude klast stale vétsi pozadavky
na zajisténi regulovatelnosti v ¢ase - dostate¢né mnozstvi
rychle regulujicich zdrojd a systémy akumulace elektfiny.
Nardstajici mnoZstvi fotovoltaickych zdroji bude vyZadovat
reSenf tok( jalovych vykond, coz bude znamenat Upravy

v systému regulace napéti, zejména v sitich nizkého napéti.

Omezené moznosti jsou i v pfipadé spalovani komunalniho
odpadu. Celkové produkce komunélnich odpadd zatim
poskytuje prostor pro dalsi spalovny, kdy pro stavajicich

14 krajl jsou k dispozici 4 spalovny. Nicméné vzhledem

k tomu, Ze bude narlstat tiidéni odpadd pro Gcely recyklace,
nelze pocitat s tim, Ze by vyroba elektfiny spalovanim
komunélniho odpadu mohla zasadnim zpUsobem Fesit
energetickou dysbalanci jinych primarnich zdrojd, a to ani

v pozdéjSim obdobi.

Nelze predpokléadat vyraznéjsi zmény v hydroenergetice,
protoZe energeticky vyuZitelné lokality jsou jiZ obsazeny, rdst
produkce muze byt ovlivnén jen uplatnénim novych drobnych
zdrojG nebo naristem efektivity vyuZiti hydroenergie pFi
rekonstrukci stavajicich vyroben. Teoreticky je mozné

Medium-term horizon

e In the period between 2020 and 2023, a number of plants will be
decommissioned due to non-compliance with emission limits.
Decommissioning of these sources have been foreseen for
a long time. For example, sources Prunérov |, Ledvice 2, Melnik
[I, Melnik Ill and Tisova I.

¢ Significant decline in brown coal fired power plants capacity will
probably lead to a decrease in the electricity export balance.

e As the brown coal is running out, affected heating plants will
change their fuel base partly to natural gas, partly to biomass.
The use of heat from the Temelin NPP is also expected to be
used to supply Ceské Budéjovice since 2023, in all case studies.

e Changes in the application of biogas are also to be anticipated.
As direct firing of biogas at the points of its production is not
energy efficient unless heat supplies are provided in a large
scope, the development of biogas power plants may stop and
the biogas production be “redirected” towards its processing
to pure methane and its direct use in gas network with at least
double energy efficiency.

e The share of sources with intermittent production, mainly the
photovoltaic but also wind power plants, will grow. Considerable
demands on regulation - sufficient amount of quick-reacting
regulation sources, systems of electricity accumulation and
“non-electric” accumulation (hydrogen generation, or the
next step, i.e. production of synthetic methane) will result
from such composition of power source base. Huge amount of
photovoltaic sources will raise the issue of reactive power which
requires a system of voltage regulation especially in low voltage
networks.

Opportunities for incineration of municipal waste are also
limited. Total production of municipal waste currently gives
scope to new incineration plants as there are 4 incineration
plants for 14 administration regions. Nevertheless, with respect
to the fact that sorting of waste for the sake of recycling will
grow, electricity generation by incinerating municipal waste
cannot be anticipated to principally solve energy imbalance of
other primary sources.

No great changes can be expected in the hydroelectric sector as
all exploitable locations have been occupied and the increase in
production can only be affected by application of new small-
scale sources or by increased efficiency within renovation of
the existing plants. In theory, only a potential construction of
a pumped storage hydroelectric power plant can be considered.

Zprava o ocekavané rovnovaze mezi nabidkou a poptavkou elektriny a plynu ® Expected Electricity and Gas Balance Report



uvazovat pouze s vystavbou precerpévaci vodni elektrarny.
Geograficky vhodnych lokalit je Fada, vSechny zaméry
v poslednich zhruba 30 letech vSak skonCily bez realizace.

Zdrojova zakladna ES CR e Source base of the Czech Republic power system

There is a number of geographically suitable locations however,
all intentions ended up with no implementation.

Obrazek 13 e Figure 13

Utlum rozhoduijicich uhelnych elektraren
Decline in the main coal power plants
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Dlouhodoby horizont

e\ obdobi do roku 2040, pfedevsim v obdobi let 2035 az
2040, dojde ke zna¢nému Gtlumu uhelné energetiky. V této
Casové etapé pljde o soubéh vyCerpani nékterych loZisek
tézby a technického doziti zafizeni téchto elektraren. Bude
vyCerpana technicka Zivotnost kotelniho parku, turbin
i odsifovacich zafizeni. V letech 2035 az 2040 bude tedy
ukoncen provoz nékolika velkych hnédouhelnych elektraren,
konkrétné pljde o TuSimice Il, Prunéfov II, Chvaletice
a Pocerady. Rok 2040 by ale nemél byt definitivnim koncem
uhelné energetiky, napf. blok Ledvice 4 by mél byt v provozu
zhruba do roku 2055, coz odpovidé jeho technické Zivotnosti
a koresponduje s existujicimi zadsobami uhli.

Vyznamnym zplsobem se zméni skladba primarnich

energii pro energetiku. Podstatny pokles podilu uhli bude
mit za nasledek vedle navySeni podilu obnovitelné energie
predevdim vyznamny narlst podilu zemniho plynu. Jeho role
bude zejména v teplarenstvi, kde ve znacné mife bude muset
nahradit dosavadni roli uhli, ale uplatni se ve srovnani se
soucasnosti vyrazné vice i pfi samostatné vyrobé elektriny.

Celkovy instalovany elektricky vykon ES CR vzroste ze
soucasnych 22,3 GW na celkovy vykon v roce 2060 (bez
akumulacnich systémd, ale véetné stavajicich PVE):

- 27,9 GW v Koncepéni pripadové studii,

2040 2045 2050

=== Prunéfov |

= vyznamnéjsi teplarny / significant

heating plants

Long-term horizon

In the period up to 2040, especially in the period from 2035 to
2040, there will be a significant decline in coal produced power.
Within this period, deposits in some of the mining locations
will be exhausted concurrently with reaching technical lifespan
of the power plants. The technical lifetime of the boiler park,
turbines and desulphurization plants will be reached. In the
years 2035 to 2040, several large brown coal fired power plants
will be decommissioned, namely TuSimice Il, Prunérov Il
Chvaletice and Pocerady. 2040 should not be the definitive end of
coal power, e.g. Ledvice 4 unit should be in operation by around
2055, which corresponds to its lifetime and corresponds to
existing coal reserves.

The composition of primary energies for the energy sector will
change significantly. A substantial decrease in the share of
coal will result in a significant increase in the share of natural
gas. Its role will be especially in the heating industry, where it
will replace the existing role of coal to a large extent, but it will
be used more significantly in the independent production of
electricity compared to the present.

The total installed electrical capacity of the Czech power system
will in 2060 increase from the current 22.3 GW to the total
output (without storage systems, but including existing HPS):

- 27.9 GW in the Conceptual case study,
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- 53,4 GW v pripadové studii Nové technologie,
- 36,2 GW v Konzervativni pfipadové studii.

e NarUst OZE, zejména rozvoj FVE a VTE, bude znamenat velky
pocCet zdroj& malého vykonu, naproti tomu napfiklad jaderné
elektrarny budou mit vétsi jednotkové vykony, zanikne znacna
¢ast uhelnych blokd se stovkovymi vykony.

e OZE budou stéale pribyvat rychleji nez dosud, coz bude stale
vice ovliviiovat provoz elektrickych siti, protoze nové OZE
budou vétsinou decentralni.

e Protoze stavajici uhelné elektrarny jsou zdroji s dobrymi
regulacnimi schopnostmi, povede jejich odstavovani
k naru$eni bilance regulac¢nich vykonG. To bude nutno resit
vystavbou novych zdrojd zajistujicich requlaci, napfiklad
zdrojl se spalovacimi jednotkami na zemni plyn. V pripadové
studii Koncepcni je to feSeno 3 zdroji s plynovymi motory
po 40 MW, v pfipadové studii Nové technologie 8 spalovacimi
turbinami po 160 MW, v pripadové studii Konzervativni
pak kombinaci obou typl (3 x plynové motory po 40 MW
a 5 x plynova turbina po 160 MW).

Pro zajisténi denni akumulace elektfiny bude v Koncepéni
pripadové studii nutny vykon ve vysi 570 MW k roku

2060, v pripadové studii Nové technologie asi 7 000 MW

a v pripadové studii Konzervativni asi 3 000 MW.

Vzhledem k velkému rozsahu OZE v pfipadové studii Nové
technologie zde bude nutno uplatnit i akumulaci sezdnni, coz
bude jinad nez elektrickd akumulace - bude to akumulace

ve formé vyroby vodiku o celkovém rozsahu 2 000 MW.

Ve vSech studiich je navic uvazovano vyuzivani PVE pro
akumulaci s celkovym vykonem 1,2 GW.

Ve vazbé na doZivani teplaren na uhli poroste vykon v malych
kogeneracnich jednotkach na zemni plyn - ze soucasnych
asi 390 MW vzroste do roku 2060 na vice nez 800 MW

v pripadovych studiich Koncepéni a Konzervativni a na asi
1200 MW v pripadové studii Nové technologie.

- 53.4 GW in the New Technologies case study,

- 36.2 GW in the Conservative case study.

The increase in RES, in particular the development of PV and
wind turbines, will mean a large number of sources of low-
installed capacity. The source base will therefore be highly
spread in terms of installed capacity per production unit in the
future.

RES are to be on the increase much faster than at present.

It will affect operation of electrical grids as the new RES will
mostly be distributed.

As the present coal power plants provide also ancillary services,
their decommissioning will result in imbalance of regulation
capabilities. This deficit will have to be settled by construction
of new regulating sources, for example natural gas fired simple
cycle units. In the Conceptual case study, the issue is solved by
3 gas engine units by 40 MW each, in the New Technologies case
study by 8 SCGT by 160 MW each, in the Conservative case study
then by combination of both the above types (3 x gas engines by
40 MW each and 5 x SCGT by 160 MW each].

To ensure daily electricity accumulation, capacity of 570 MW
will be required in the Conceptual study by 2060, capacity of ca.
7,000 MW in the New Technologies case study and capacity of
ca. 3,000 MW in the Conservative case study.

With respect to the large scope of RES in the New Technologies
case study, seasonal accumulation will also have to be applied
in the form of hydrogen generation in total scope of 2,000 MW.
All case studies moreover anticipate use of pumped storage
hydroelectric power plants for accumulation with total capacity
of 1.2 GW.

In relation to ending lifespan of coal heating plants, capacity

of small-scale CHP units using natural gas will grow - from
the present 390 MW to more than 800 MW in the Conceptual
and Conservative case studies and to ca. 1,200 MW in the New
Technologies case study.

Zprava o ocekavané rovnovaze mezi nabidkou a poptavkou elektriny a plynu ® Expected Electricity and Gas Balance Report
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POPTAVKA ELEKTRINY
DEMAND FOR ELECTRICITY

Nejvyraznéjsimi prediktory poptavky elektfiny jsou tradicné
ekonomika, demografie a z novych oblasti elektromobilita
spolu s ndhradou fosilnich paliv v energetické bilanci. Pres
snahu o energetické Uspory a navySovani venkovnich teplot
prevladaji strednédobé i dlouhodobé na celoevropské Urovni
prorUstové vlivy na poptavku elektfiny. RUst poptavky je
oekavan také pro CR. Vyvoj spotfeby je feen pro nékolik
konkrétnich oblasti: vyrobni sféra, domacnosti, elektromobilita
a prechod k decentralni zasobovani teplem.

Strednédoby horizont

Vyvoj poptavky vyrobni sféry zavisi predevsim na tvorbé pridané
hodnoty a je velmi podobny ve vSech feSenych pripadovych
studiich. Patrné je proristova tendence a v roce 2030 lze
oCekavat poptavku priblizné 53,8 TWh (nardst o 13 %).
Poptavku sféry doméacnosti velmi ovliviiuji demografické
aspekty, respektive ocekavany vyhled poctu domacnosti

(oproti minulé verzi studie vyrazné vzrostl vyhled poctu
obyvatel i domacnosti] a v roce 2030 jich bude okolo 4,8 mil.

Ve stfednédobém horizontu dojde opét k obdobnému néardstu
u véech pripadovych studii a poptavka doméacnosti vzroste

o necelych 12% na 17,1 TWh. V pripadé elektromobility jsou

jiz patrné rozdily, které jsou dany tim, Ze v nizkouhlikovych
studiich dojde k rozvoji elektromobility dfive nez v Koncepéni
studii. Pro rok 2030 lze oCekavat poptavku priblizné 2 TWh,
resp. 0,9 TWh. Celkové poptavka na Urovni TNS vzroste
priblizné o 15% [oproti roku 2018) a bude okolo 72 TWh (véetné
elektromobility), mezi jednotlivymi pFipadovymi studiemi jsou
malé rozdily.

The major predictors of electricity demand are economic
performance, demography and newly also electromobility along
with the level of fossil fuel replacement in the energy balance.
Despite efforts to save energy and the increasing outside
temperatures, the pro-growth trends affecting electricity demand
in both the medium and long term still prevail throughout
Europe. Rising demand is also expected in the Czech Republic.
Progressive development in power consumption is being
addressed in several specific areas: the production sector,
households, electromobility and transition to local heating.

Medium-term horizon

The level of demand development in the production sector
depends primarily on the creation of added value and is very
similar in all case studies under consideration. Based on the
apparent pro-growth trend, demand is expected to increase to
approximately 53.8 TWh (a 13% rise in 2030). Household demand
is greatly affected by demographic aspects, or rather the expected
outlook for the number of households as estimates have gone up
significantly over time and the number of households is projected
to reach 4.8 million in 2030. In the medium term, all case studies
will experience a similar growth rate, causing the demand to
increase by nearly 12% to 17.1 TWh. Some differences can be
seen with respect to electromobility which is expected to develop
earlier in low-carbon case studies than in the Conceptual case
study. Electricity demand will reach approximately 2 TWh, or

0.9 TWh, in 2030. The overall demand at the level of domestic net
consumption (DNC] will increase by approximately 15% (compared
to 2018), reaching about 72 TWh (including electromobility); this
applies to all case studies as the differences between them are
minimal.
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Dlouhodoby horizont

Podobné trendy jako ve stfednédobém horizontu jsou patrné

i vtom dlouhodobém. Poptavka vyrobni sféry do roku 2060
vzroste na 63 TWh (nardst o tfetinu ve srovnani s rokem 2018),
pfitom disproporce mezi jednotlivymi pfipadovymi studiemi
jsou opét minimalni. Pocet doméacnosti bude kulminovat mezi
roky 2040 az 2050, mérné spotfeba doméacnosti poroste po cely
dlouhodoby horizont a v disledku toho lze vidét narlst také

u poptavky doméacnosti. NejvySsi poptavka 22,2 TWh se ocekava
pro studii Nové technologie, 20 TWh pro studii Konzervativni

a 18,6 TWh pro Koncepéni studii. Nejvy$si nardst ve srovnani

s dneSkem je patrny u elektromobility. Velmi vyrazné vzroste
podil elektromobill na vozovém parku (zde jsou podily zminény
jen pro nejvyraznéjsi kategorii vozidel M1): u Koncepéni studie
to bude v roce 2060 priblizné 61% a u obou nizkouhlikovych
74%. To bude znamenat narust poptavky na 13,1 TWh, resp.
10,3 TWh u Koncepéni studie. Nejvyssi poptavku v roce

2060 na Urovni TNS (v¢etné elektromobility) dosahne studie
Nové technologie 98,5 TWh (narlst o 57 % oproti roku 2018,

u Konzervativni studie bude poptavka 95,6 TWh (narlst

0 52,3%) a u Koncepéni studie 91,6 TWh [nardst o 46 %).

27

Poptavka elektriny e Demand for electricity

Long-term horizon

Trends similar to those indicated in the medium term can also be
observed in the long term. The production sector demand will rise
to 63 TWh by 2060 (a one-third increase compared to 2018) while
any disproportion between individual case studies will remain
minimal. The number of households will peak between 2040 and
2050. As specific consumption continues to go up, household
demand will also increase over the long term. The demand is
expected to peak at 22.2 TWh in the New Technologies case study,
at 20 TWh in the Conservative case study and at 18.6 TWh in the
Conceptual case study. Electromobility is likely to experience the
biggest increase compared to present day. The share of electric
cars will rise substantially (the data provided here apply to the

M1 category only], amounting to 61% in the Conceptual case
study and up to 74% in either of the low-carbon case studies

in 2060. This translates into an increase in demand of up to

13.1 TWh, or 10.3 TWh in the Conceptual case study. In 2060, the
highest demand at the DNC level (including electromobility) is
observed in the New Technologies case study, namely 98.5 TWh

(a 57% increase compared to 2018); in the Conservative case study
the demand will reach 95.6 TWh (a 52.3% increase) and in the
Conceptual case study 91.6 TWh (a 46% increase).

Obrazek 14 ¢ Figure 14
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Tabulka 5 ® Table 5

Poptavka elektfiny bez elektromobility - Koncepéni (GWh)

2017 2018 2019 2020 2025 2030 2035 2040 2050 2060
VO / wholesale sector 38 740 39318 39 377 39 837 42 323 44 437 45 856 46931 48 661 50 960
MO celkem / total low consumption sector 23 402 23 445 23577 23853 25 204 26 215 27 003 27 676 28 943 30 287
MOP / commercial sector 8115 8131 8 144 8 255 8861 9398 9800 10 146 10 812 11 605
MOO / households 15286 15314 15433 15598 16 344 16817 17 202 17 530 18 130 18 682
Tuzemska netto spotieba /
domestic net consumption 62 141 62763 62 953 63 690 67527 70 652 72 858 74 607 77 604 81247
Ztraty celkem / total losses 4 364 4299 4155 4165 4396 4578 4700 4792 4940 5116
ztraty PS /TS losses 1194 1149 944 924 962 990 1003 1010 1015 1051
ztraty DS / DS losses 3170 3151 3211 3242 3434 3589 3697 3782 3925 4066
TNS vcetné ztrat / DNC, incl. losses 66 505 67062 67108 67855 71923 75 231 77 558 79398 82544 86 363

Tabulka 6 * Table 6

Poptavka elektFiny bez elektromobility - Nové technologie (GWh)

2017 2018 2019 2020 2025 2030 2035 2040 2050 2060
VO / wholesale sector 38 740 39318 39375 39832 42 313 44520 46 027 47186 49 069 51558
MO celkem / total low consumption sector 23 402 23 445 23583 23 854 25067 26 221 27 351 28 500 31014 33829
MOP / commercial sector 8115 8131 8 143 8 254 8 858 9 394 9796 10 141 10 804 11597
MOO / households 15286 15314 15 439 15600 16 209 16 826 17 555 18 359 20210 22 232
Tuzemska netto spotieba /
domestic net consumption 62 141 621763 62958 63687 67380 70 741 73378 75686 80083 85 387
Ztraty celkem / total losses 4 364 4299 4 155 4165 4 386 4 584 4 734 4 861 5098 5377
ztraty PS/ TS losses 1194 1149 944 923 960 991 1011 1025 1047 1104
ztraty DS / DS losses 3170 3151 3211 3242 3426 3593 3723 3836 4 051 4273
TNS vcetné ztrat / DNC, incl. losses 66 505 67062 67113 67 852 71767 75325 78 112 80 547 85181 90 764

Tabulka 7 » Table 7

Poptavka elektFiny bez elektromobility - Konzervativni (GWh)

2017 2018 2019 2020 2025 2030 2035 2040 2050 2060
VO / wholesale sector 38 740 39318 39371 39 826 42 294 44 400 45813 46 879 48 573 50 862
MO celkem / total low consumption sector 23 402 23 445 23575 23896 25389 26512 27 Lbb 28 274 29 873 31575
MOP / commercial sector 8115 8131 8 143 8 254 8858 9 394 9795 10 140 10 801 11592
MOO / households 15286 15314 15432 15 642 16 531 17118 17 651 18 134 19072 19 983
Tuzemska netto spotieba /
domestic net consumption 62 141 62763 62 946 63722 67 683 70911 73 259 75153 78 446 82 437
Ztraty celkem / total losses 4 364 4299 4 154 4167 4 406 4595 4726 4 827 4994 5191
ztraty PS /TS losses 1194 1149 944 924 965 993 1009 1017 1026 1066
ztraty DS / DS losses 3170 3151 3210 3243 3441 3602 3717 3809 3968 4125
TNS vcetné ztrat / DNC, incl. losses 66 505 67062 67 100 67 889 72 089 75507 77 985 79 980 83 440 87 628
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PROVOZ ELEKTRIZACNI SOUSTAVY

POWER SYSTEM OPERATION

Dne&ni zp&sob provozu ES CR bude zachovéan priblizné do roku

‘o

2030. Ocekavany Ubytek regulujicich zdrojG a narlst zdrojl
decentralnich, ¢asto obnovitelnych a intermitentnich, vyvola
potfebu vas podchytit nové moznosti statické i dynamické
flexibility. S ohledem na rozptyleny charakter novych zdrojt
bude potieba jejich provoz Fidit pomoci technologicky nebo
lokalné orientovanych agregatord. V pripadé nezavislych
agregatord pdjde o nové subjekty, které zajisti transformaci
fady drobnych moZnosti flexibility do podoby standardnich
méritelnych a obchodovatelnych produktd. Rozvoj vyrobni
zakladny a podplrnych opatieni provozu je ve véech
pripadovych studiich navrzen tak, aby byl zajiStén provoz

s pozadovanou normou spolehlivosti. Podpdrna opatfeni
jsou nasazovana v nakladové nejvyhodnéjSim poradi, tedy
od nejsnaze a nejlevnéji realizovatelnych [Fizeni spotfeby,

elektrokotle) po ta nejdrazéi (technologie P2G).

Strednédoby horizont

Aktualni prebytek vykonové bilance bude vlivem odstavovani
zdrojG vyrazné snizen. Snizi se tedy export elektfiny.

Z vyhodnoceni ukazatell LOLE a ENS plyne, Ze pokud nedojde
k neocekavané véasnéjsimu odstaveni dlleZitych zdrojd, bude
soustava i presto spolehlivé provozovatelna.

Tuzemska poptavka po elektfiné (véetné ztrat v sitich)
se do roku 2030 zvysi pFiblizné o 9 TWh. Ze zdrojl se
nejdynamictéji rozvijeji i v oblasti dodavek elektfiny OZE.
V pripadové studii Nové technologie témér pokryvaji
prirlstek tuzemské poptavky, jinak postacuji z 30 az 50 %.
Dodéavky elektriny ze zemniho plynu nardstaji v Fadu stovek
GWh. Dodévky z hnédého uhli vlivem odstavovani zdrojQ
prrestavaji byt dominantni v roce 2025, kdy klesnou na (pod)
Uroven dodavek z JE. Celkové se snizio 7,5 az 9,5 TWh.
Vznikly deficit, véetné zbyvajiciho narlstu poptavky, je pokryt
snizenim dosud stale vysokého exportniho salda 0 9,5 az
12,2 TWh.

Provoz v celém obdobi do roku 2030 je bez vétSich vykyvl
u vSech pripadovych studii [véetné NKEP), o ¢emZ svéddéi
i ukazatele vyuZiti pohotového vykonu vybranych zdroja.
Jaderné bloky pracuji témér s plnym vyuZitim. U zdrojl
spalujicich tuhé paliva vyuziti zacina okolo 65% a jen pomalu
klesa; u pripadovych studii Nové Technologie a Konzervativni

Today's manner of operation of the CZ PS will be maintained
approximately until 2030. The anticipated decrease in regulating
sources and increase in distributed sources, which are often
renewable and so intermittent, creates the need for timely
advancement of the new static and dynamic flexibility potential.
Given the dispersed character of new sources, their operation

will have to be controlled via technologically or locally-oriented
aggregators. Independent aggregators will include new entities that
will transform numerous minor flexibility capabilities in the form of
standardized measurable and marketable products. Development of
the generation base and measures supporting operation in all case
studies is designed to ensure operation with the required standard
of reliability. Supporting measures are introduced in the order best
suited for cost efficiency; i.e. beginning with the easiest and least
costly to implement (demand side management, electric boilers) and
progressing towards the most expensive ones (P2G technology).

Medium-term horizon

The current surplus in the power balance will substantially decrease
due to the decommissioning of sources. In turn, this will lead to
lower electricity export. However, as LOLE and ENS indicators
suggest, the system will continue to be dependable, unless there is
unexpected early decommissioning of major sources.

Domestic electricity demand (including grid losses] will increase
by 9 TWh by 2030. RES represent the most dynamically developing
sources, including in terms of electricity supplies. In the New
Technologies case study, RES nearly cover the increase in domestic
demand; otherwise, they accommodate anywhere between

30 to 50% of the demand. Electricity supplies from natural gas
increase in volume by hundreds of GWh. As sources are gradually
decommissioned, supplies from brown coal lose their dominant
role in 2025 when they drop to the level of supplies from nuclear
power plants. Overall, they will decrease by 7.5 to 9.5 TWh. The
incurred deficit, including the remaining growth in demand, is
covered by a decrease in the still high export balance by 9.5 to
12.2 TWh.

The operation is otherwise free from serious deviations up until
2030, which is also evidenced by available capacity utilisation
indicators (the same is true for NECP variant). Nuclear units are
running at nearly full capacity. Utilisation in solid-fuel fired units
starts at around 65%, decreasing very slowly; however, RES and
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pritom vlivem OZE a cen povolenek klesa ponékud rychleji.
Opaénym smérem se tento vliv projevuje u zdroj spalujicich
zemni plyn, u kterych se vyuziti pohybuje blizko 30 %.

Predevsim pro zajisténi provozovatelnosti elektrickych

siti se postupné pocita s instalaci 100 az 280 MW denni
akumulace. K tomu se od roku 2025 u pripadovych studii Nové
Technologie, resp. Konzervativni postupné pridava systémova
denni akumulace, jejiz instalovany vykon v roce 2030 dosahuje
860, resp. 320 MW.

Dlouhodoby horizont

Pouze v pripadové studii Nové technologie stoupaji dodavky
elektfiny z OZE priblizné stejnym tempem jako tuzemska
poptavka po elektfiné (to plati v celoro¢nim objemu, avéak
nikoliv v noci ¢i v zimé). V ostatnich pFipadovych studiich
stoupaji mnohem pomaleji, vysledkem je tedy diléi deficit.
Vedle toho ve véech studiich razantné (zejména do roku 2041,
0 22 az 24 TWh) klesaji dodavky elektfiny z uhli.

Velka ¢ast odstavovanych zdrojd elektfiny je zaroven

vice ¢i méné vyznamnymi producenty dodavkového tepla

do CZT. U téch vyznamnych lze dle podminek v lokalité
uvazovat o vystavbé teplarenského paroplynového zdroje
dimenzovaného dle mistnich potfeb dodavky tepla, avsak

s kondenzaéni ¢asti navrzenou pro vyuziti volného kotelniho
vykonu. Ve vétdiné takovych pripadd dochazi ke zvydeni mozné
ro¢ni dodavky elektfiny oproti dosavadnimu zdroji v dané
lokalité, a to pri dobrych regulacnich schopnostech. V letech
2031 az 2041 je takto nové instalovan vykon 2 766 MW shodné
ve tfech hlavnich pripadovych studiich.

Pro pokryti ¢asti nebo celého zbyvajiciho deficitu vykonu nebo
dodavky se naposledy v roce 2031 vyuzije poklesu exportniho
salda. Od tohoto roku se jiz saldo cilené udrzuje na rocnich
objemech blizkych nule. Prostredky k zajisténi provozu ES jsou
vSak jiz znacné diferencované.

V pripadové studii Koncepcni by ES byla jinak vykonové

i energeticky deficitni. V letech 2031 az 2041 je proto
instalovano dal&ich 2 130 MW paroplynovych blokd

na elektrinu, které pfi pokracujicim rozvoji OZE dopliuje
pocinaje rokem 2037 celkem 120 MW v plynovych motorech

v roli stojici rychlé rezervy. Dodavky elektfiny ze zemniho plynu
stoupnou téméF o 23 GWh; na tom se podileji i prirlstky malé
a mikro-kogenerace.

V pripadové studii Nové Technologie je ES diky vy$simu

rozvoji OZE zpocatku bilan¢né vyrovnana. K tomu prispiva
i rychlejsi rozvoj malé kogenerace a pfi jejim vyrazném

emission allowance prices cause it to decrease somewhat faster
in the New Technologies and Conservative case studies. This
manifests in the opposite direction in natural gas-fired power
plants where utilisation is close to 30%.

Approximately 100 to 280 MW of daily accumulation will need to
be installed to ensure operability of electrical networks. This is

in addition to system-controlled daily accumulation, added in
2025, with installed capacity reaching 860 and 320 MW in the New
Technologies and Conservative case studies respectively in 2030.

Long-term horizon

In the New Technologies case study only, electricity supplies

from RES increase at approximately the same pace as domestic
electricity demand (as the annual volume, not e.g. at night and
winter time). Electricity supplies increase much slower in the
remaining case studies, resulting in a partial deficit. Moreover,
electricity supplies from coal see a sharp decline in all case studies
(especially up to 2041 with supplies decreasing by as much as 22 to
24 TWh).

Many of the decommissioned electricity sources are concurrently
more or less important producers of heat supplies for district
heating. For the important ones, construction of heating combined
cycle gas units based on local conditions and heat supply
requirements may be considered, provided the condensation
component is designed to enable utilisation of the available boiler
capacity. The majority of these cases would involve an increase in
potential annual electricity supplies compared to the existing local
source, while good regulation capabilities are ensured. This would
result in the installation of 2,766 MW capacity identically in all of the
three primary case studies.

The decrease in export balance is considered in 2031 for the last
time to compensate for a part of or the entire capacity and/or
supply deficit. After this, the balance is deliberately maintained
at annual levels close to zero. However, the resources required to
facilitate operation of the PS are already highly differentiated.

The power system would otherwise be both capacity and energy
deficient in the Conceptual case study. Accordingly, the 2031-2041
period sees the installation of additional 2,130 MW combined
cycle units for electricity generation, supplemented, in 2037, with
another 120 MW of emergency standby reserve in gas engines as
RES continue to develop. Electricity supplies from natural gas will
increase by almost 23 GWh, partly thanks to the growth in small
and micro CHP systems.

In the New Technologies case study, the power system balance is
initially stable owing to ongoing developments in RES. A secondary
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vyuziti i k regulaénim Gcéeldm se odklada vystavba plynovych
blokl v roli stojici rezervy aZ do let 2037-2040. V jednotkéch
SCGT je tehdy nainstalovano postupné celkem 1 280 MW,
nutnych i z pohledu celkové vykonové bilance. Paroplynové
bloky pFispivaji energetické (vyrobni] bilanci zvySenym
vyuzitim pohotového vykonu a dodavky elektfiny ze zemniho
plynu v letech 2031 az 2041 celkové stoupaji o necelych
17 TWh.

V pripadové studii Konzervativni je diky stfednimu rozvoji
OZE i malé kogenerace nutno posilovat (jen) vykonovou
bilanci ES. V roli stojici rezervy je v letech 2031 az 2040
nainstalovano postupné celkem 760 MW zdrojd na zemnf
plyn. Dodéavky elektfiny ze zemniho plynu v letech 2031 az
2041 celkové stoupaji, avsak jen o 13 TWh. Od roku 2039 se
totiz pocita s provozem nového jaderného bloku v Temeliné
a s tim spojenym prirdstkem dodavek elektfiny z JE o vice
nez 7 TWh.

V obdobi let 2041 az 2060 klesaji dodavky elektfiny z uhli
ve vSech tfech pripadovych studiich, ato 0 6,5az 7 TWh.

V pripadové studii Koncepcni dodavky z JE stoupnou

v disledku obnovy JE Dukovany dvéma bloky 1 200 MW i pfi
stale vysokych hodnotach vyuziti priblizné jen 0 2,5 TWh.
Dominantnim nahrazujicim primarnim palivem je zemnf
plyn. Pokracujici nahrady uhelnych teplarenskych zdrojt

po jejich doZiti znamenaji pfir@stek 1 200 MW instalovaného
vykonu v paroplynovych blocich. K nim se podle potfeb
vykonové a vyrobni bilance ES postupné pridava 1 720 MW

v paroplynovych blocich na elektfinu. Dodavky elektFiny ze
zemniho plynu se postupné zvysi o dalSich 18 TWh. Je zfejmé,
7e vétsina prirGstku jde na vrub zvySeni tuzemské spotreby.
Na plynovych zdrojich postupné pribyva i mnozstvi regulacniho
vykonu, a proto je potfebny rozvoj denni akumulace po roce
2040 jiz jen minimalni. V koncovém roce dosahuije jeji
instalovany vykon zhruba 750 MW.

Zbylé dvé nizkouhlikové pFripadové studie jsou od roku 2056
provozné zcela bez uhli. Proto rovnéz dodavky ze zemniho
plynu uz nestoupaji, ale spise stagnuji. Nestavi se zadné
paroplynové bloky na elektfinu. Teplarenské paroplynové
bloky se stavi méné (téz kratsi doba provozu), a to v zavislosti
na moznostech nahradit potfebné dodavkové teplo teplem

z JE. Oboje je v téchto studiich znac¢né odlisné.

V pripadové studii Konzervativni pochazi jaderné teplo
z velkych blokd 1 200 MW, jejichZz moZnosti dodavek tepla
jsou vzhledem k umisténi omezené. Teplarenské paroplynové

bloky se stavi v redukovaném rozsahu instalovaného vykonu

Provoz elektrizacni soustavy ® Power system operation

role in this process is also performed by small CHP systems
which, if also utilised for regulatory purposes on a large scale, will
defer the construction of gas fired units, to be used as a standby
reserve, up to 2037-2040. SCGT units will by then have gradually
installed up to 1,280 MW in total, required also with respect to
power balance. CCGT units contribute to the energy (production)
balance via increased utilisation of available capacity, while
electricity supplies from natural gas increase overall by almost

17 TWh between 2031 and 2041.

In the Conservative case study, only the power system capacity
balance needs to be strengthened thanks to medium-sized
developments in both RES and small CHP. The period of 2031-2040
sees the gradual installation of 760 MW in natural gas fired sources
utilised as standby reserves. Electricity supplies from natural gas
continue to increase between 2031 and 2041, albeit only by 13 TWh
in total. It has to do with the commissioning of a new nuclear unit
in Temelin NPP, planned for 2039, and the associated increase in
electricity supplies from NPP by more than 7 TWh.

In the period from 2041 to 2060, electricity supplies from coal
decrease in all three case studies by anywhere between 6.5 to 7 TWh.

In the Conceptual case study, supplies from NPP will increase

by no more than 2.5 TWh as a result of the commissioning of

two 1,200 MW units at the Dukovany NPP and the high levels of
utilisation. Natural gas will be the dominant replacement fuel.
Continued replacement of coal-fired heating plants at the end

of their lifetime represents an increase of 1,200 MW of installed
capacity in CCGT units. They are gradually supplemented, based on
power system capacity and energy requirements, with additional
1,720 MW in CCGT units. Electricity supplies from natural gas

will steadily increase by further 18 TWh. Most of the increase is
clearly due to the rising domestic consumption. As the volume of
regulation capacities in gas sources gradually increases, the need
for daily accumulation development is only minimal after 2040. In
the final year, its installed capacity reaches approximately 750 MW.

The other two case studies are low-carbon and, as such,
completely free of coal after 2056. This is also why supplies from
natural gas no longer increase but stagnate. No further gas fired
units for electricity generation are being built. The construction of
heating combined cycle units [shorter operation period] is also on
the wane given the potential to replace the required supply heat by
heat from NPP. These two aspects vary widely in the case studies
under consideration.

In the Conservative case study, nuclear heat comes from large
1,200 MW units with limited supply options due to their location.
Heating combined cycle units are constructed within a reduced
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710 MW. Velké jaderné bloky jsou dominantnimi zdroji
bezemisni elektFiny, jejich dodavky mezi roky 2041 a 2060
vzrdstaji o vice nez 17 TWh. Regulaéni mozZnosti v ES dopliiuje

trvale se rozvijejici denni akumulace, jejiZ instalovany vykon
v roce 2060 Cini pres 3 000 MW.

U pripadové studie Nové technologie pochazi jaderné teplo

ze SMR, jejichz moznosti umisténi jsou podstatné lepsi.
Teplarenské paroplynové bloky se stavi v redukovaném rozsahu
instalovaného vykonu 525 MW. Narist dodavek elektiiny

z JE se odehrava az v poslednich 11 letech a Cini 10 TWh.
Dominantnimi zdroji bezemisni elektfiny jsou ale OZE, jejichz
dodavky za stejné obdobi vzristaji o 19 TWh. Jejich provoz
vSak vyzaduje rozsahla opatfeni v oblasti regulace ¢i flexibility,
jako instalaci pres 7 000 MW v denni akumulaci, 1 000 MW

v elektrokotlich pro vyuziti prebytecné elektriny, 2 000 MW

ve vyrobnach vodiku a radu dalsich.

range of installed capacity of 710 MW. Large nuclear units
constitute the predominant sources of zero emission electricity
and, accordingly, the volumes they supply increase by more than
17 TWh between 2041 and 2060. Regulatory options within the PS
are broadened by the continuously developing daily accumulation
with installed capacity reaching over 3,000 MW in 2060.

In the New Technologies case study, nuclear heat is provided by
SMRs which are much more varied in terms of their location.
Heating combined cycle units are constructed within the reduced
range of installed capacity of 525 MW. Electricity supplies from
NPP do not increase until in the last 11 years, amounting to

10 TWh. However, RES remain the predominant sources of zero
emission electricity with supplies increasing by 19 TWh within the
same period. The drawback is that their operation requires the
adoption of extensive measures related to regulation or flexibility,
including the installation of over 7,000 MW in daily accumulation,
up to 1,000 MW in electric boilers to utilise surplus electricity,
2,000 MW in hydrogen production plants and many others.

Obrazek 15 e Figure 15

Dodavky elektriny - Koncepcni
Electricity supplies - Conceptual
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Obrazek 16 » Figure 16

Dodavky elektfiny - Nové technologie
Electricity supplies - New Technologies
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Obrazek 17  Figure 17

Dodavky elektriny - Konzervativni
Electricity supplies - Conservative
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Tabulka 8 » Table 8

Uplna vyrobni bilance ES €R - pFipadova studie Koncepéni (GWh)

2020 2025 2030 2035 2040 2045 2050 2055 2060
vyroba CR brutto / CZ gross production 89 560 84347 85126 87 458 87298 93165 93315 100795 104320
vyroba CR netto = dodévka / CZ net production = supply 83334 78704 79421 82014 82786 88738 89135 96397 100186
fosilni paliva / fosil fuels 43030 36254 36178 36358 35058 40013 37149 44015 47 547
hnédé uhli/ brown coal 35886 29 081 28370 25519 9 499 6048 4985 5133 497
¢erné uhli/ hard coal 2508 2322 2659 1673 1686 1010 1001 1001 1009
zemni plyn / natural gas 4561 4791 5091 9112 23822 32907 31114 37 834 45993
ropné produkty / oil 75 59 59 54 51 48 48 48 48
jaderna energie / nuclear energy 28 970 29338 29022 29 473 29513 29 226 31517 31737 31842
obnovitelné zdroje / renewable sources 9582 11106 12138 13911 15892 17193 18121 18 366 18 531
vodni energie (bez vyroby PVE) / hydro power (excluding HPS) 2361 2373 2391 2 408 2 433 2 443 2 460 2478 2502
- pratocné vodni elektrarny / run-of-the-river hydro 1395 1408 1425 1443 1 464 1477 1495 1512 1534
- akumulaéni vodni elektrarny / accumulation hydro 966 965 965 966 968 965 965 965 968
vétrna energie / wind 679 917 1055 1468 1848 2146 2376 2517 2579
sluneéni energie / solar 2072 2 634 2753 3918 5175 5768 6105 6175 6253
biomasa / biomass 1491 1863 2171 2000 1972 2023 2018 2018 2003
bioplyn / biogas 2374 2633 2893 3152 341 3671 3930 3930 3930
biologicky rozlozitelny kom. odpad /
biodegradebale municipal waste 100 164 237 310 383 456 530 530 530
geotermalni energie / geothermal 0 16 32 48 b4 80 97 13 129
papirenské vyluhy / paper mill waste 505 505 606 606 606 606 606 606 606
ostatni zdroje / other resources 906 1137 1196 1182 1197 1208 1255 1255 1247
technologické plyny / technological gas 840 815 815 794 760 722 722 722 722
ostatni odpady / other waste 66 322 381 388 437 486 533 533 525
akumulace / storage 847 869 887 1090 1125 1098 1093 1024 1019
precerpavaci vodni elektrarny / HPS 846 862 871 905 812 755 742 665 673
vodik (P2G) / hydrogen 0 0 0 0 0 0 0 0 0
denni akumulace / daily accumulation 0 7 16 184 313 343 351 359 346
spotieba CR brutto / CZ gross consumption 75 212 79 017 82 960 86 265 88 570 91625 94 902 98805 102120
spotfeba CR netto / CZ net consumption 63716 67842 71520 74702 77821 80 929 84398 88177 91762
ztraty v sitich / grid losses 4165 4396 4578 4700 4792 4864 4924 4924 4924
vlastni spotieba vyroben / self-consumption of sources 6225 5643 5706 5444 4513 4 427 4179 4399 4133
spotieba na ¢erpani v PVE / consumption for HPS pumping 1104 1128 1138 1189 1056 979 963 858 870
spotfeba na akumulaci mimo PVE /
consumption for accumulation excl. HPS 1 8 18 229 390 427 438 447 430
regulace na strané spotieby / demand side management 0 0 0 0 0 0 0 0 0
saldo ES CR, import (+), export (-) /
CZ trade balance, import (+), export (-) -14 348 -5 331 -2166 -1193 1272 -1540 1587  -1990 -2199

Zprava o ocekavané rovnovaze mezi nabidkou a poptavkou elektriny a plynu ® Expected Electricity and Gas Balance Report
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Tabulka 9 * Table 9

Uplna vyrobni bilance ES €R - pFipadova studie Nové technologie (GWh)

2020 2025 2030 2035 2040 2045 2050 2055 2060
vyroba CR brutto / CZ gross production 89 605 86070 89589 91566 94047 100909 106050 113157 120317
vyroba CR netto = dodévka / CZ net production = supply 83413 80545 84115 86 685 90048 96984 102259 109207 116195
fosilni paliva / fosil fuels 43116 35739 34801 31272 29066 30481 26756 26383 21402
hnédé uhli/ brown coal 35418 28156 26 470 20 652 7392 4958 3410 3249 0
¢erné uhli/ hard coal 2513 2298 2565 1646 1627 1669 1003 1000 0
zemni plyn / natural gas 5110 5226 5707 8920 19995 23805 22294 22085 21354
ropné produkty / oil 74 59 59 54 51 48 48 48 48
jaderné energie / nuclear energy 28 969 29 234 28 941 29 476 29302 28898 31909 33396 39185
obnovitelné zdroje / renewable sources 9576 13599 17 689 22593 27592 32713 37 748 42 681 47766
vodni energie [bez vyroby PVE) / hydro power [excluding HPS) 2361 2373 2391 2 408 2433 2 443 2 460 2477 2501
- prdtocné vodnf elektrarny / run-of-the-river hydro 1395 1408 1425 1443 1 464 1477 1495 1512 1534
- akumulaéni vodni elektrarny / accumulation hydro 966 965 965 966 968 965 965 965 968
vétrna energie / wind 679 1562 2 4bk 4017 5592 7166 8740 10314 11880
sluneéni energie / solar 2073 4780 7 449 10816 14140 17512 20906 24215 27 611
biomasa / biomass 1484 1825 2156 1990 1959 2012 1949 1947 2006
bioplyn / biogas 2374 2374 2374 2374 2374 2374 2374 2374 2374
biologicky rozlozitelny kom. odpad /
biodegradebale municipal waste 100 164 237 310 383 456 530 530 530
geotermalni energie / geothermal 0 16 32 71 106 145 184 219 258
papirenské vyluhy / paper mill waste 505 505 606 606 606 606 606 606 606
ostatni zdroje / other resources 906 1129 1184 1172 1190 1202 1242 1241 1286
technologické plyny / technological gas 840 815 814 789 760 722 722 722 812
ostatni odpady / other waste 66 314 370 383 430 480 521 519 474
akumulace / storage 847 844 1501 2172 2898 3690 4603 5506 6556
prederpavaci vodni elektrarny / HPS 846 824 752 761 721 662 701 657 665
vodik (P2G) / hydrogen 0 0 0 0 46 119 262 427 701
denni akumulace / daily accumulation 0 20 749 1411 2131 2909 3641 4 421 5190
spotieba CR brutto / CZ gross consumption 75194 79069 84670 89418 93934 99408 105763 112136 118900
spotfeba CR netto / CZ net consumption 63733 68 061 72 692 76 955 81135 85225 89 668 94353 98 829
ztraty v sitich / grid losses 4165 4386 4584 4734 4861 4975 5072 5072 5072
vlastni spotieba vyroben / self-consumption of sources 6192 5524 5474 4881 3999 3925 3791 3950 4122
spotieba na ¢erpani v PVE / consumption for HPS pumping 1104 1074 977 987 938 858 914 861 871
spotfeba na akumulaci mimo PVE /
consumption for accumulation excl. HPS 0 23 942 1777 2782 3918 5144 6 478 8 036
regulace na strané spotieby / demand side management 0 0 0 83 220 507 1174 1422 1969
saldo ES CR, import (+), export (-) /
CZ trade balance, import (+), export (-) -14 411 -7 001 -4919 -2 148 -113 -1501 -287 -1022 -1417
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Tabulka 10 e Table 10

Uplna vyrobni bilance ES €R - pripadova studie Konzervativni (GWh)

2020 2025 2030 2035 2040 2045 2050 2055 2060
vyroba CR brutto / CZ gross production 89 608 84902 87014 88220 90697 94792 101727 104153 109 051
vyroba CR netto = dodévka / CZ net production = supply 83423 79337 81416 83136 86416 90631 97601 99924 104 660
fosilni paliva / fosil fuels 42989 35939 35851 32932 24585 26316 22 461 23 140 19910
hnédé uhli/ brown coal 35392 28606 27930 23309 7736 4670 2504 2749 0
¢erné uhli/ hard coal 2495 2324 2621 1576 1592 1635 995 996 0
zemni plyn / natural gas 5028 4950 5241 7993 15206 19 963 18915 19 347 19 863
ropné produkty / oil 74 59 59 54 51 48 48 48 48
jaderna energie / nuclear energy 28 971 29 293 29 038 29511 36 707 36522 45511 46 540 54 006
obnovitelné zdroje / renewable sources 9715 12 092 14346 18 152 22 241 24710 26 325 26 862 27 251
vodni energie (bez vyroby PVE) / hydro power (excluding HPS) 2361 2373 2391 2 408 2 433 2 443 2 460 2478 2502
- pratocné vodni elektrarny / run-of-the-river hydro 1395 1408 1425 1443 1 464 1477 1495 1512 1534
- akumulaéni vodni elektrarny / accumulation hydro 966 965 965 966 968 965 965 965 968
vétrna energie / wind 769 1145 1535 2516 3417 4128 4674 5011 5157
sluneéni energie / solar 2126 3400 4470 7114 9967 11315 12079 12235 12413
biomasa / biomass 1481 1855 2183 1998 1959 2012 1950 1961 1986
bioplyn / biogas 2374 2633 2893 3152 341 3671 3930 3930 3930
biologicky rozlozitelny kom. odpad /
biodegradebale municipal waste 100 164 237 310 383 456 530 530 530
geotermalni energie / geothermal 0 16 32 48 b4 80 97 13 129
papirenské vyluhy / paper mill waste 505 505 606 606 606 606 606 606 606
ostatni zdroje / other resources 906 1137 1195 1177 1191 1203 1243 1249 1279
technologické plyny / technological gas 839 815 814 791 760 722 722 722 812
ostatni odpady / other waste 66 322 381 386 431 481 521 527 467
akumulace / storage 842 877 985 1363 1692 1880 2060 2133 2213
precerpavaci vodni elektrarny / HPS 841 861 731 779 737 677 676 615 620
vodik (P2G) / hydrogen 0 0 0 0 0 0 0 0 0
denni akumulace / daily accumulation 1 16 254 584 955 1203 1384 1518 1593
spotreba CR brutto / CZ gross consumption 75218 79485 84322 88 391 91864 95625 99736 103959 107 957
spotfeba CR netto / CZ net consumption 63768 68364 72863 76 836 80602 84174 88024 92053 95790
ztraty v sitich / grid losses 4167 4 406 4595 4726 4827 4907 4976 4976 4976
vlastni spotieba vyroben / self-consumption of sources 6184 5565 5598 5084 4281 4161 4126 4229 4391
spotieba na ¢erpani v PVE / consumption for HPS pumping 1098 1133 949 1015 960 876 876 797 802
spotfeba na akumulaci mimo PVE /
consumption for accumulation excl. HPS 1 18 316 730 1194 1507 1735 1904 1999
regulace na strané spotieby / demand side management 0 0 0 0 0 0 0 0 0
saldo ES CR, import (+), export (-) /
CZ trade balance, import (+), export (-) -14 389 -5418 -2 691 171 1167 832 -1991 -194 -1094

Zprava o ocekavané rovnovaze mezi nabidkou a poptavkou elektriny a plynu ® Expected Electricity and Gas Balance Report
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Strednédoby horizont

o Ustup od hnédého uhli nastane v blizkych letech zejména
v teplérenstvi, kde se projevi prisnéjsi ekologické pozadavky
i celkové stari technologie, kterou jiz nebude realné udrzovat
Vv provozu.

e Podstatny vliv bude mit ukoncéeni tézby hnédého uhliv I. etapé
lomu CSA. TéZba zde skon&i velmi brzy - kolem roku 2025,
kdy jiZz bude nutné sanovat svahy lomu z divodu zajidténi
geologické stability. Tim také zanikne ¢ast produkce tfidéného
hnédého uhli. Vypadek v téZbé zdejsiho energetického uhli (ale
s vysokou vyhrevnosti] bude mit dopad na nékteré teplarny
a zavodni elektrarny.

Utlum tézby Cerného uhli probih jiZ v soucasnosti a ani

pri optimistickém odhadu neprekroci tézba patrné rok
2030. Prezivajici vyrobny na ¢erné uhli tak budou muset
byt zdsobovany uhlim z dovozu. V Gvahu pfipadaji dovozy
zamorského uhli pres zdpadoevropské pristavy nebo
Zelezni¢ni doprava z Ruska.

e \/ soucasnosti probihd tézba cerného uhli jiz jen v karvinské
Casti ostravsko-karvinské panve. Jedinym tézafem je
spolecnost OKD, u nizZ vlivem vyvoje v predchazejicich letech
probiha vyrazna restrukturalizace.

Zasadni zménou bude vyznamny nardst spotieby zemniho
plynu, ktery bude zejména v Koncepéni pfipadové studii
hlavnim prostfedkem pro nahradu uhli pfi vyrobé elektfiny
v zakladnim pasmu. Tyto zmény zacnou nastavat jiz kolem
roku 2030.

Dlouhodoby horizont

¢ Nastane razantni odchod od uhli, kdy do roku 2060 s vyjimkou
Koncepéni pripadové studie zanikne veskera vyroba z uhli, a to
jak z hnédého, tak z cerného.

e | ze oCekdvat, ze téZba hnédého uhli bude i v dlouhodobém
vyhledu razantné klesat, pricemz za rokem 2040 bude téZba
jen minimalni, aby mohla byt zdsobovéna nova elektrarna
v Ledvicich. Na lomu Bilina, ktery tuto elektrarnu zasobuje,
byly uvolnény limity pro téZbu, coz umozni zasobovani
elektrarny az do roku 2055.

« Vlivem platnosti Limit& na lomu CSA je nutno v soucasnosti
pripustit moznost, Ze zasoby v dalSich etapach lomu
nebude moZné nadale vyuZivat a Ze loZisko zlstane trvale
znehodnoceno, prestoZe se jednd o nejnadéjnéjsSi uhelnou
lokalitu v CR.

Zdroje primarni energie ® Primary energy sources

Medium-term horizon

¢ In the near future, departure from brown coal will take place
especially in heating industry as a consequence of strict
environmental requirements and overall age of the technology
which will no further be practical to keep in operation.

Termination of brown coal mining in the CSA mine in phase
I'will also play an important role. Mining in this location is
to be terminated very soon - in 2025 it will already stabilize
the pit slopes in order. A part of sorted coal production will
thus cease. The decline in mining of local steam coal (with
a high calorific value) will affect some heating plants and
autoproducers.

Decline in mining of hard coal is already under way and

the mining cannot be anticipated to go beyond 2030 even in
optimistic estimates. The remaining hard-coal plants will
therefore need to be supplied by imports. Supplies of overseas
coal delivered through West Europeans ports or railway
transports from Russia may be assumed.

Hard coal is currently only mined in the Karvina part of the
Ostrava-Karvina Basin. The only mining company is OKD
in which consolidation is under way as a result of previous
development.

Considerable increase in natural gas consumption will prove
to be an important change as gas will be, especially in the
Conceptual case study, the main means of coal substitution
of electricity generation from coal in the basic range. These
changes will begin to occur as soon as in 2030.

Long-term horizon

e There will be a sharp withdrawal from coal - with the
exception of the Conceptual case study, all coal production,
both brown and hard, will cease by 2060.

It can be expected that brown coal mining will continue to

decline sharply in the long-term, with mining to be minimal

in 2040 in order to supply a new power plant in Ledvice. At the
Bilina Quarry, which supplies this power plant, mining limits
have been released, which will allow the power plant to be
supplied until 2055.

Due to the validity of the limits at the CSA Quarry, it is currently

necessary to accept that reserves in the subsequent stages
of the quarry will no longer be usable and that the deposit
will remain permanently degraded, even though it is the most
promising coal site in the Czech Republic.
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e VWyrazny bude nardst spotfeby zemniho plynu, protoZe bude
dominovat v teplarenstvi, v Koncepéni studii prevezme
i podstatnou ¢ast vyroby stavajicich uhelnych elektraren.
Uplatni se rovnéz ve zdrojich poskytujicich rychlé regulacni
sluzby.

¢ Vzroste uplatnéni jadernych elektraren, coz si vyzada
vySSi dovozy jaderného paliva. V souéasnosti jiz neprobiha
tuzemska tézba uranové rudy a pres znacné zbyvajici zasoby
nelze obnoveni tézby predpokladat.

* Natural gas consumption growth will be significant, as it will
dominate the heating industry, and will take over a substantial
part of the production of the existing coal-fired power plants
in the Conceptual case study. It will also be used in sources
providing fast ancillary services.

e The utilisation of nuclear power plants will increase, which will
require higher imports of nuclear fuel. At present, uranium ore
mining is no longer in progress, and despite the considerable
remaining reserves, mining cannot be expected to resume.

Obrézek 18 ¢ Figure 18

Spotieba hnédého uhli pro elektroenergetiku a teplarenstvi

Brown coal consumption for the electricity and heating sectors
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Obrézek 19 ¢ Figure 19

Spotieba zemniho plynu pro elektroenergetiku a teplarenstvi
Natural gas consumption for the electricity and heating sectors
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Zprava o oCekavané rovnovaze mezi nabidkou a poptavkou elektriny a plynu e Expected Electricity and Gas Balance Report



Emise sklenikovych plynd a znecistujicich latek ¢ Greenhouse gas and pollutants emissions

EMISE SKLENIKOVYCH PLYNU A ZNECISTUJICICH LATEK
GREENHOUSE GAS AND POLLUTANTS EMISSIONS

Omezovanim emisi znecistujicich latek se na svétové Urovni
zabyvéa Goteborsky protokol (Umluva o dalkovém znecigtovani
ovzdusi), ktery upravuje limity emisi SO,, NO_a NH_, VOC

a jemnych Castic. Revize z roku 2012 stanovuje nové pro obdobi
2020-2029 podil snizeni emisi oproti roku 2005. Kazdému
statu jsou limity nastaveny individualné a mély by byt plnény
dle stanoveného ¢asového planu. Pozadavky protokolu
reflektuje EU v revidované Smérnici 2016/2284/EU, o snizeni
narodnich emisi nékterych latek znecistujicich ovzdusi, prijaté
na konci roku 2016. Smérnice prevzala limity pro snizovani
emisi zminénych latek pro obdobi 2020-2029 a navic stanovila
jesté cile od roku 2030. Smérnice byla do Ceského prava
implementovana novelou zakona ¢. 201/2012 Sb., o ochrané
ovzdusi. Novela prosla legislativnim procesem s ucinnosti

od 1. zar 2018.

Strednédoby horizont

Zdrojova zakladna Ceské republiky je v sougasné chvili
z velké Casti tvorena uhelnymi zdroji, které pokryvaji

témeér 50 % celkové poptavky po elektfiné a témér 60%
dodavky tepla. Vzhledem k sniZeni emisi sklenikovych plynd
034 % je cil do roku 2020 v predstihu splnén. Soucasné je

v predstihu splnén i celounijni cil snizeni emisi do roku 2020

0 20% oproti roku 1990. Do roku 2030 nejsou ocekavany
vyrazné zmény v palivovém mixu zdrojové zékladny, a tak

ani jedna z predstavenych pripadovych studii neplni emisni

cil sklenikovych plynd pro rok 2030. Naopak v emisich
znedistujicich latek je energetika Ceské republiky vyrazné
Uspésnéjsi a uz nyni dosahuje vyrazného snizeni oproti roku
2005. V fesenych pripadovych studiich probéhne vyrazny pokles
v produkci emisi bezprostiedné po roce 2020 z divodu plnéni
smérnice 2010/75/EU. V roce 2030 dosahuje sniZeni tuhych
znecistujicich latek 70-73%, SO, 85-86 % a NO, 73-75% oproti
roku 2005. Ve vSech sledovanych ukazatelich tak ocekdvame
splnéni pozadavkd Smérnice 2016/2284/EU.

Reduction in pollutant emissions is globally addressed by the
Gothenburg Protocol (Convention on Long-range Transboundary
Air Pollution) which modifies the limits for SOZ, NOx and NH3, VOC
and solid particles. Its revision of 2012 newly defines the share of
emission reduction compared to 2005 for the 2020-2029 period.
For each country, limits are defined on a case-by-case basis and
should be met in compliance with the defined time schedule.
The EU has incorporated the protocol requirements into the
reviewed Directive (EU) 2016/2284 on the reduction in national
emissions of certain atmospheric pollutants ratified at the end
of 2016. The Directive adopted the limits for reduction in the
above substances for the 2020-2029 period and also defined the
targets for the period after 2030. The Directive was incorporated
into Czech legislation by an amendment to Act No. 201/2012
Coll., on Air Protection. The amendatory Act came into effect on
1st September 2018.

Medium-term horizon

At present, the Czech Republic’s source base is largely composed
of coal-fired sources, accommodating almost 50% of total
electricity demand and nearly 60% of all heat consumption. Given
the country’s reduction in greenhouse gas emissions by 34%, the
2020 target has been met in advance. At the same time, the EU-
wide 2020 target to reduce emissions by 20% compared to 1990
has also been achieved ahead of time. With no significant changes
in the fuel mix of the source base expected to occur before 2030,
none of the presented case studies meet the greenhouse gases
emission target set for 2030. By contrast, the Czech energy sector
is much more successful with respect to pollutant emissions and
is already showing significant reductions compared to 2005. The
analysed case studies show a substantial drop in the production
of emissions immediately after 2020 due to compliance with
Directive 2010/75/EU. In 2030, solid pollutants emissions are
reduced by 70-73%, SO, by 85-86% and NO, by 73-75% compared
to 2005. In all analysed indicators we expect to meet the
requirements of Directive 2016/2284/EU.
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Dlouhodoby horizont
V dlouhodobém horizontu do roku 2060 se jednotlivé pripadové
studie diferencuji. V Koncepéni pripadové studii poklesnou

emise sklenikovych plyn do roku 2050 o 76 % oproti roku 2005.

Cilem pFipadovych studii Nové technologie a Konzervativni

je maximalni mozné snizeni emisi CO, ekv., ato véemi
dostupnymi prostfedky: jaderné zdroje, obnovitelné zdroje,
nové technologie pro maximalni vyuziti intermitentni vyroby ¢i
primo snizovani emisi aj. V disledku vystavby teplarenskych
paroplynd, které jsou vyuzivany i pro dodavky elektfiny nelze
snizit emise na hranici cild EU Energy Roadmap 2050.

V pripadové studii Nové technologie doslo ke snizeni o 80 %

v roce 2050 a 85% v roce 2060 ve srovnani s rokem 2005.

V pripadové studii Konzervativni pak doSlo ke snizeni 0 83%

v roce 2050 a 0 87% v roce 2060. Pokles emisi znecistujicich
latek je ovlivnén prechodem na zemni plyn, jadro a obnovitelné
zdroje, a tak dochéazi ve vSech pripadovych studiich k poklesu
0 93 az 99 % ve srovnani s rokem 2005.

Long-term horizon

In the long term, up to 2060, the individual case studies differ.

In the Conceptual case study, greenhouse gas emissions will
decrease by 76% compared to 2005 by 2050. The aim of the New
Technologies and Conservative case studies is to maximize CO,
eqv. emission reduction by all available means: nuclear power
plants, renewable sources, new technologies for maximum
utilisation of intermittent production or direct reduction in
emissions, etc. Despite all that, the development of natural gas
fired units, also utilised for power supply, and does not allow for
emissions to be reduced down to the level of targets set in the

EU Energy Roadmap 2050. The New Technologies case study
expects a decrease of 80% by 2050 and 85% by 2060 compared to
2005. In the Conservative case study, emissions are reduced by
83% in 2050 and by 87% in 2060. Reduction in pollutant emissions
is considerably influenced by the transition to natural gas, nuclear
power and renewable sources, making it possible to achieve
reductions of 93 to 99% compared to 2005 in all case studies.

Obrazek 20 e Figure 20

Bilance emisi sklenikovych plynli z vyroby elektFiny
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ELEKTRICKE SITE
ELECTRICAL NETWORKS

Strednédoby horizont

¢ \ pripadovych studiich Koncepcni a Konzervativni neindikuje
uvazovany rozvoj elektroenergetiky potfebu vyraznych zmén
v pldnovaném rozvoji elektrickych siti nad ramec toho, jak jej
aktualné pripravuji jejich provozovatelé. Zmény ve zdrojich
a spotiebé na hladiné vn a nn vyvolaji nutnost investic
v konkrétnich dotcenych lokalitach, ne celosystémové.

o \/ pripadové studii Nové technologie se jiz ve stfrednédobém
horizontu zacind projevovat vliv provozu novych decentralnich
zdrojd a i pres odstavovani stavajicich zdrojd vyvedenych
do distribuénich siti klesa dodavka energie z prenosové
do distribucnich siti, klesa zatizeni siti 110 kV. Presto
pozadavky na dostatecnou kapacitu transformacni vazby
trvale plati. Podminkou uplatnéni novych decentralnich

Lo -

zdroju je jejich zapojeni do Fizeni provozu soustavy.

Dlouhodoby horizont
® Rozvoj a budouci provoz elektrickych siti je ovliviiovan

decentralizaci elektroenergetiky. Zmény ve zdrojové zakladné,

v lokalizaci spotfeby, ve velikosti a tvarech diagram zatiZen!,
ve vykonovém saldu a preshranicnich tocich elektfiny,

v zavadéni a vyuzivani akumulace vyvolaji v dlouhodobém
horizontu vyrazné zmény v charakteru provozu siti

a v pozadavcich na jejich dalsi rozvoj.

Rozvoj prenosové sité bude ovlivnén realizaci novych
jadernych zdroji zejména v piipadové studii Konzervativni.
Obdobné bude ovlivnéna i Koncepéni pripadova studie
vystavbou a skladbou dalSich zdrojl pFipojenych do PS.

Ve studii Nové technologie se po doZiti velkych zdrojl role
prenosové sité zaméruje hlavné na realizaci mezistatnich

prenosl elektFiny a zajisténi spolehlivosti zdsobovani
distribucnich siti.

Koncepce rozvoje prenosové sité v dlouhodobém horizontu
predpoklada do roku 2040 postupny prechod na jednotnou
napétovou Uroven 400 kV. Posileni prenosovych siti novymi
vedenimi 400 kV spolu s rostoucim podilem decentralnich
zdrojd povede k niz&imu zatéZovani prvkd prenosové sité.
Udrzeni napétovych pomérd v provoznich mezich si vyzada
instalaci novych kompenzaénich prostfedkd v PS o vykonu
az 1 300 MVAr. Celkova ro¢ni dodéavka elektriny z PS do DS
v roce 2030 v pripadové studii Koncepéni ¢ini 48 TWh a je
obdobnd i ve studii Konzervativni. Ve studii Nové technologie
je 0 4 TWh nizsi. V roce 2060 je prenos elektfiny z PS do DS

Elektrické sité e Electrical networks

Medium-term horizon

The Conceptual and Conservative case studies give no indication
that the anticipated development of the electricity industry might
require any substantial changes to be made in the planned
development of electrical networks beyond the scope of what
their operators currently envision. Changes affecting selected
sources and consumption at HV and LV levels will create the
need for investment at relevant locations only, no system-wide
investments will be required.

In the New Technologies case study, the impact of new
distributed sources operation begins to manifest as early

as in the medium term; despite the decommissioning of
existing sources linked to distribution networks, energy
supplies from transmission to distribution systems continue
decreasing along with the load levels of 110 kV networks. The
requirements for sufficient capacity of the transformation link
continue to apply regardless. The utilisation of new distributed
sources is contingent on their involvement in system operation.

Long-term horizon

The development and future operation of electrical networks is
affected by the decentralization of the power sector. Changes in
the source base, in consumption location, in the size and shape
of loading charts, in power balance and cross-border power
flows, as well as changes in the implementation and utilisation
of accumulation produce fundamental shifts in the character

of network operation and in further development requirements
over the long term.

Development of the transmission system will be affected by

the implementation of new nuclear blocks, especially in the
Conservative case study. The Conceptual case study will be
affected similarly by the development and structure of additional
sources connected to the TS. In the New Technologies case
study, the transmission system is primarily used for cross-
border electricity transmissions and on securing reliable supply
to distribution networks following the decommissioning of major
sources.

In the long term, the transmission system development plan
expects gradual transition to unified voltage level of 400 kV by
2040. Strengthening 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. Keeping
voltage within operating limits will require the installation of
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Elektrické sité e Electrical networks

v pripadové studii Koncepcni 64 TWh, v pripadové studii Nové
technologie je tento pretok o 19 TWh nizsi a v pripadové studii
Konzervativni o0 3 TWh nizsi.

Dalsi rozvoj distribucnich soustav nn a vn bude ovlivnén
pokracujicim nardstem instalovanych decentralnich zdrojl
a zménou ve strukture spotfeby - predevSim se jedna

o elektromobilitu. Decentralizace vyrobni zékladny si
vyzada vyrazné posilovani distribu¢nich soustav na nizsich
napétovych Urovnich. Vyraznéjsi bude také nutnost zmén

v organizaci provozu a zpUsobu Fizeni DS - vyuzivani
akumulace elektfiny spolu s vyuzivdnim moznosti Fizeni
vyroby i odbéru.

V pripadovych studiich Koncepéni a Konzervativni bude nutno
aktualné planované investice do siti vSech napétovych hladin
doplnit lokalnimi investicemi v oblastech s vy3$im naristem
decentralnich zdrojd a novych odbért. Provoz siti v pFipadové
studii Nové technologie je bez vyraznych investic do rozvoje

a posileni distribu¢nich siti nezabezpeceny.

 Pro Uspésnou integraci decentralnich zdrojd, predeviim

v pripadové studii Nové technologie, bude nutné podstatnym
zplsobem zménit zplsob provozu a Fizeni siti vSech
napétovych hladin. Kromé investi¢nich opatreni, jako je
posilovani siti a vystavba akumulace, je nutna implementace
fizeni spotreby i vyroby na Urovni siti vn a nn, pro které

se predpoklada vyuziti technologii chytrych siti. Napétové
pomeéry a zatézovani vedeni v distribucnich sitich bude nutné
resit nejen posilovanim sitovych prvkd, ale téZ flexibilitou
vyuZzivajici regulacnich moZnosti decentralnich zdrojd, a to
jak v oblasti Fizeni napéti, tak v oblasti regulace ¢innych

a jalovych vykon(. Bez vhodné implementované flexibility
decentralnich zdroji do provozu siti nebudou moci byt
splnéna technicka kritéria pro bezpecny a spolehlivy provoz
sitinn, vn i 110 kV. PFi uvaZzovaném objemu novych zdrojd
v distribu¢nich sitich nebude technicky ani ekonomicky
schldné zajistit v kazdém okamziku vyvedeni celé vyroby
téchto zdrojl a ¢ast jejich vyroby nebude moci byt vyuZita.

new compensation devices in the TS with a capacity of up to

1 300 MVAr. Total annual supply of electricity from TS to DS
reaches 48 TWh in the Conceptual case study by 2030 and is
similar to that in the Conservative case study. This figure is
lower by 4 TWh in the New Technologies case study. In 2060,
energy outflow from TS to DS is 64 TWh, while in the New
Technologies case study this outflow is lower by 19 TWh and in
the Conservative case study by 3 TWh.

Further development of the LV and HV distribution systems will be
affected by the continuous increase in generation from distributed
sources and by changes in the consumption structure (involving
electromobility, in particular). Decentralization of the generation
base will require considerable strengthening of distribution
systems at lower voltage levels. The need to change organization
of the operation and control method of the DS - by means of
electricity accumulation and implementation of both generation
and consumption management - will also be quite significant.

In the Conceptual and Conservative case studies, currently
planned investments in networks of all voltage levels will need
to be supplemented with local investments in areas experiencing
greater increases in distributed sources and new offtakes.
Network operation in the New Technologies is unsecured,
unless significant investments with a view to developing and
strengthening distribution networks are made.

For the integration of distributed sources to be successful,
especially with regard to the New Technologies case study,

the way of operating and controlling networks at all voltage
levels will have to undergo substantial changes. Investment
measures such as network reinforcement and accumulation
construction must go hand in hand with the implementation of
both consumption and generation management at the level of HV
and LV networks, which are expected to take advantage of smart
network technology. Voltage and line loading in distribution
systems will need to be addressed not only by strengthening
system elements, but also by flexibility utilising the regulation
potential of distributed sources with respect to both voltage
control and active/reactive power regulation. A properly
implemented flexibility of distributed sources is necessary to
ensure compliance with the required technical criteria for the
safe and reliable operation of LV, HV and 110 kV networks. Given
the proposed volume of new sources in the distribution networks,
it will be neither technically nor economically viable to ensure
that all production of these sources is released into the system
at any given moment, meaning that a portion of their production
will essentially remain unused.

Zprava o ocekavané rovnovaze mezi nabidkou a poptavkou elektriny a plynu ® Expected Electricity and Gas Balance Report



Obréazek 21 » Figure 21

Cetnost vyskytu zatiZzeni vedeni PS v bezporuchovém stavu - 2060
TS line load incidence rate under non-fault conditions -2060
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Obréazek 22 e Figure 22

Cetnost vyskytu zatizeni vedeni PS pfi kontrole N-1 -2060
TS line load incidence rate during N-1 inspections -2060
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TRH A EKONOMIKA ELEKTROENERGETIKY
MARKET AND ECONOMY OF THE ELECTRICITY INDUSTRY

Strednédoby horizont

Dopad ukonceni vyroby elektfiny z némeckych jadernych
elektraren a zacatek masivniho odstavovani uhelnych
elektraren se vzhledem k provazanosti jednotlivych
elektrizaénich soustav velmi pravdépodobné projevi na rlstu
cen silové elektfiny v celém stfedoevropském prostoru.

Na Urovni kratkodobého obchodovani se projevi skladba
vyrobni zédkladny - zatim primarné tvorena nedostatecné
fizenou produkci vétrnych a solarnich elektraren - ve vysokych
rozdilech cen silové elektiiny v pribéhu dne ¢i tydne. Tato
cenova volatilita m@ze iniciovat celou fadu inovativnich
obchodnich prilezitosti, obecné se vSak ocekava, Ze cena silové
elektfiny na dlouhodobém trhu poroste. Primérna rocni cena
silové elektfiny se zpocatku treti dekady udrzi kolem hranice
50 EUR/MWh. Od roku 2023 se v Ceské ES olekava cenovy

rdst iniciovany zvy$enim cen na némecké burze. V roce 2030
se oCekdva rdst ceny elektriny az na hranici 65 EUR/MWh, coZ
odrazi predpokladanou vyssi cenu povolenek, paliv a oCekavané
zmény ve zdrojové zékladné. Cena povolenky se v tomto obdobi
bude pohybovat mezi 25 az 30 EUR/tCO,.

Dlouhodoby horizont

Po roce 2030 se silnéji projevi omezeni vyroby elektFiny

v levnych uhelnych elektrdrnach spolu s ristem vyroby
elektFiny z plynu a obnovitelnych zdrojd na vyrazném ristu
mérnych vyrobnich ndkladd elektriny (LCOE]. Zejména rdst
podilu vyroby elektfiny z vétrné a slunecni energie vyvola
zvySenou potiebu neproduktivnich investic do akumulacnich
technologii a inovativnich sitovych Feseni, které mohou zcela
eliminovat pozitivni vliv poklesu ceny technologii fotovoltaickych
a vétrnych elektraren. Klicovym faktorem ve srovnavani
finanéni vyhodnosti investice v riznych pripadovych studiich
je uroven diskontni sazby. PFi diskontni sazbé ve vysi 5%, tedy
nizSi nez je bézna komeréni sazba, vychazi jako nakladové
nejméné efektivni studie Nové technologie s naklady ve vySi
3087 CZK,,,/MWh v roce 2060. Takto nacrtnuta cesta

vyvoje elektrizaéni soustavy zahrnuje celou fadu nakladnych
technologickych rfeSeni véetné instalace malych modulédrnich
jadernych reaktort ¢i vyroby vodikd jako formy sezénni
akumulace. Vyrobni ndklady elektfiny v Konzervativni studii
dosahuji 2 855 CZK,,./MWh, zatimco v pfipadé Koncepcni se
zastavi na Urovni 2 731 CZK, . ,/MWh.

2019’

Medium-term horizon

Impact of the termination of electricity generation in German
nuclear power plants and beginning of massive decommissioning
of coal power plants will, due to the interconnection of the power
systems, most probably reflect in increased electricity prices in
the whole Central Europe. Within short-term trades, structure

of the production base, which is primarily formed by the so far
insufficiently controlled production of wind and photovoltaic power
plants, will be manifested in high differences of electricity prices
in course of a day or week. This price volatility may initiate great
number of innovative opportunities however the electricity price
is in general expected to grow on the long-term market. Average
annual price of electricity will fluctuate around the EUR 50 /MWh
at the beginning of the third decade. Beginning with 2023, price
increase is anticipated in the Czech Republic power system
initiated by the increase in prices on German exchange. In 2030,
electricity prices are expected to grow up to EUR 65 /MWh, which
reflects the anticipated higher prices of allowances and fuels,
and the changes anticipated in the source base. In this period,
allowance price is to vary between EUR 25 and 30 /tCO,.

Long-term horizon

Beyond 2030, reduced electricity generation in cheap coal power
plants as well as increased electricity production from gas and
renewable sources can be expected to cause considerable growth
of levelized cost of electricity generation (LCOE). Especially

the increasing share of electricity generation from wind and
photovoltaic energy will imply higher need of non-productive
investments to accumulation technologies and innovative grid
solutions which can completely eliminate the positive effect

of decreased prices of photovoltaic and wind power plant
technologies. The key factor of the comparison of financial
profitability of investment in various case studies is the level of
the discount rate. With the discount rate of 5%, which is lower
than the common commercial rate, the least cost-efficient case
study turns out to be the Low-Carbon - New Technologies case
2019 3.087 /MWh in 2060.
The outlined development path of the power system includes

study with the cost amounting to CZK

a number of costly technology solutions including installation

of small modular nuclear reactors or hydrogen generation as

a form of seasonal accumulation. Electricity production cost in the
/MWh while in
2,731 /MWh.

Conservative case study amounts to 2,855 CZKZW

the Conceptual case study the cost stops at CZK, .
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Celkové ro¢ni néklady na vyrobu elektfiny dosdhnou v roce

2060 az 224 mld. CZK,,, v pfipadové studii Nové technologie,
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In 2060, total annual cost of electricity production will total up to
CZK.,,,, 224 billion in the Low-Carbon - New Technologies case

2019 2019
198 mld. CZK,,,, v Koncepcni, zatimco s nejnizsimi study, CZK,,,, 198 billion in the Conceptual case study while the
naklady ve vysi 181 mld. CZK,,,, pracuje pfipadova studie lowest cost of CZK, ., 181 billion is considered in the Conservative
Konzervativni. case study.
Obrazek 23 e Figure 23

Odhad rocnich investic do ES
Estimated annual investment in the PS
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Obrazek 24 » Figure 24

0dhad roénich nakladi vyroby elektFiny
Estimated annual costs of electricity generation
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POPTAVKA PLYNU
DEMAND FOR GAS

Cesta, kterou se Ceskéa energetika vyda, bude mit na poptavku
zemniho plynu zdsadni dopad. DlleZitost zemniho plynu
spociva predevsim v nahrazovani tuzemského hnédého uhli
ur¢eného na monovyrobu elektfiny nebo kombinovanou
vyrobu elektfiny a tepla. Nejvétsi narist poptavky je oekavan
v Koncepéni pripadové studii, kterd je v souladu se SEK.

U dal8ich dvou pripadovych studii, kde je vyraznéjsi ddraz

na sniZovani emisi, je zemni plyn nahrazovan jadrem (véetné
SMR] a OZE (hlavné slunce a vitr]) a celkova poptavka

po zemnim plynu je tak nizSi. Pro stfednédoby i dlouhodoby
horizont se oCekava, Ze poptavka po plynu poroste.

Strednédoby horizont

Do roku 2030 je narlst poptavky pro véechny fesené
pripadové studie velmi podobny a bude se pohybovat okolo
108 TWh (v roce 2018 byla poptévka 90,5 TWh). Velmi podobnd
poptavka ve véech pFipadovych studiich je zplsobena tim,

7e se nepredpoklada instalace novych zdroji uréenych pro
monovyrobu elektfiny a je podobny rozvoj KVET. Mirny rist
poptavky je patrny napfiklad ve vyrobni sféfe nebo v dopravé.

Dlouhodoby horizont

Nejvyraznéjéi narist poptavky po zemnim plynu je patrny

od roku 2035 do roku 2041 pro obé nizkouhlikové pripadové
studie a u Koncepéni taktéz od roku 2035 az do roku 2044.
Nejvétsi poptavka po plynu v roce 2060 bude v Koncepéni
pripadové studii 223 TWh, u pripadové studie Nové technologie
to bude 166 TWh a u Konzervativni 164 TWh. Klicova bude
poptavka plynu pro monovyrobu elektFiny. PFipadové studie
Nové technologie a Konzervativni kladou d@raz na jadro

a OZE (proto je poptavka 9,3 TWh, resp. 5,8 TWh). Naopak
Koncepcni pripadova studie stejné jako SEK olekava vyvazeny
rozvoj zdrojé [nejenom jadra a OZE), a nardst je zde azZ

na 53 TWh. Velmi podobna je poptéavka ve vSech pripadovych
studiich u KVET, vlivem snah o zachovani soucasné podoby
CZT dojde k vyraznému narlstu az na priblizné 63 TWh (dnes
okolo 8,6 TWh). Nardst poptavky se oCekéava také v dopravé,

u CNG/LNG dojde k narlstu az na 18,8 TWh v roce 2060

a nizkouhlikové pripadové studie jsou na poloviné této hodnoty.

U zbylych reSenych kategorii poptavky, jako je pfechod

k decentralni zasobovani teplem nebo poptavka domacnosti,
nedochazi ve srovnani s dneskem k tak vyraznym zménam

v poptavaném mnozstvi jako u predeslych kategorii.
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A path, that the Czech Republic will take, it will have a crucial
impact on demand for natural gas. The importance of gas consists
in effect of substitution of domestic brown coal, which is used for
electricity monoproduction or combined heat and power generation.
The biggest increase of demand is ancipated in the Conceptual case
study. It is designed according to the SEP. In case of other case
studies, emphasis is put on reduction of emissions; natural gas is
substituted by nuclear power (including SMR] and RES (mainly PV
and wind), so the total demand for gas is lower. It is anticipated that
demand for gas will continue increasing in the medium-term and
long-term horizons.

Medium-term horizon

Until 2030, the increase of demand is very similar in all case
studies - and it will be around 108 TWh (in 2019 demand reached
90.5 TWh). That similar demand, which takes place in all case
studies, is caused by effect that there si no new source for
monoproduction of electricity, and the development of CHP sector is
very similar. Only slight increase of demand is visible for example in
production sphere and in transportation.

Long-term horizon

The most significant increase of demand for gas is visible after
2035, up to 2041 for both low-carbon case studies. In case of the
Conceptual case study, it happens between 2035 and 2044. The
biggest demand for gas will take place in the Conceptual case
study in 2060 [i.e. 223 TWh]; 166 TWh in the New Technologies

case study and 164 TWh in the Conservative case study. Electricity
monoproduction will play a key role in demand for gas. The New
Technologies and Concervatice case studies put emphasis on
nuclear sources and RES that is why the demand for electricity
monoproduction is only 9.3 TWh, or rather 5.8 TWh. By constrast,
the Conceptual case study, similarly to the SEP, anticipates growth
of demand for electricity monoproduction up to 53 TWh. Very similar
is the demand in all case studies in the sector of CHP. Because of
preservation of actual shape of district heating, a significant growth
up to ca. 63 TWh of demand for gas for CHP will occur (today it is
8.6 TWh]. The increase is anticipated in transporation too - in case
of CNG/LNG it is growth up to 18.8 TWh in 2060; both low-carbon
case studies anticipated half of that number. In resting categories,
like transition to distributed heating systems, or demand of
households, there is not such a significant change in comparison to
the actual state or in comparison to previous categories.



48

Poptavka plynu ® Demand for gas

Obrazek 25 o Figure 25
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Tabulka 11 e Table 11
Celkova spotieba plynu (6Wh) - Koncep¢ni pripadova studie
2018 2019 2020 2025 2030 2035 2040 2050 2060
vyrobni sféra celkem / production sector 63581 69137 69497 75176 81931 95727 135563 162669 197322
monovyroba elektfiny / electricity monoproduction 3620 6373 4 805 4741 4 808 7 835 24 577 26 693 52 963
vyroba elektfiny v KVET a MKO /
CHP & micro-CHP electricity production 2183 2951 3314 3827 4271 9091 23073 36 061 38 366
vyroba tepla v KVET a MKO /
CHP & micro-CHP heat production 6411 7514 8491 9303 10015 13351 20099 26 592 27 240
ostatni / other 50 265 51036 51385 53 552 55100 55 667 55701 55 767 56 091
CNG 848 960 1137 2249 3781 5728 8059 13 501 18 608
nahrada hnédého uhli/ substitiute of brown coal 253 304 365 1505 3956 4055 4055 4055 4055
domacnosti / households 25362 25230 25050 24737 25042 24452 23942 23203 22 660
ostatni plyn* / other gas* 1510 1486 1479 1553 1651 1843 2431 2796 3266
celkova spotfeba plynu / total gas consumption 90 453 95 853 96026 101466 108624 122022 161936 188668 223 249

* zékladni spotieba plynu mimo energetiku / basic gas consumption outside the energy sector

Zprava o ocekavané rovnovaze mezi nabidkou a poptavkou elektriny a plynu ® Expected Electricity and Gas Balance Report
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Tabulka 12 e Table 12

Celkova spotieba plynu (GWh) - Nizkouhlikova pFipadova studie - nové technologie

2018 2019 2020 2025 2030 2035 2040 2050 2060
vyrobni sféra celkem / production sector 63581 69135 70 668 75397 80 980 92568 124211 136610 140482
monovyroba elektfiny / electricity monoproduction 3620 6373 5807 5092 5100 6172 15863 10 666 9297
vyroba elektfiny v KVET a MKO /
CHP & micro-CHP electricity production 2183 2951 3391 4099 4742 9 743 23 261 33331 34355
vyroba tepla v KVET a MKO /
CHP & micro-CHP heat production 6411 7514 8670 9930 11091 14876 22 073 27100 29 090
ostatni / other 50 265 51033 51382 53 571 55 134 55723 55 797 55950 56 409
CNG 848 960 1111 1952 2936 4027 5191 7536 9 304
néhrada hnédého uhli/ substitiute of brown coal 253 304 307 753 1978 2027 2027 2027 2027
domacnosti / households 25362 25225 25047 24553 24439 23929 23520 22974 22690
ostatni plyn* / other gas* 1510 1486 1497 1553 1628 1787 2251 2 400 2423
celkova spotfeba plynu / total gas consumption 90 453 95 845 97212 101504 107047 118284 149982 161985 165595

* zakladni spotfeba plynu mimo energetiku / basic gas consumption outside the energy sector

Tabulka 13 » Table 13

Celkova spotieba plynu (6Wh) - Nizkouhlikova pFipadova studie - konzervativni

2018 2019 2020 2025 2030 2035 2040 2050 2060
vyrobni sféra celkem / production sector 63581 69138 70 453 75 243 81 446 91868 115429 130346 139059
monovyroba elektfiny / electricity monoproduction 3620 6373 5785 5079 5124 5320 7710 5323 5770
vyroba elektfiny v KVET a MKO /
CHP & micro-CHP electricity production 2183 2951 3313 3828 4273 9379 22533 32675 34961
vyroba tepla v KVET a MKO /
CHP & micro-CHP heat production 6411 7514 8491 9303 10015 13351 20 099 24768 28 540
ostatni/ other 50 265 51037 51387 53576 55 143 55738 55 841 55988 56 430
CNG 848 960 1111 1952 2936 4027 5191 7536 9304
néhrada hnédého uhli / substitiute of brown coal 253 304 365 1505 3956 4055 4055 4055 4055
domacnosti / households 25362 25232 25059 24781 25116 24553 24068 23374 22881
ostatni plyn* / other gas* 1510 1486 1494 1554 1645 1786 2126 2312 2 404
celkova spotfeba plynu / total gas consumption 90 453 95 856 97007 101578 108208 118207 141622 156032 164 345

* zakladni spotieba plynu mimo energetiku / basic gas consumption outside the energy sector
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Zdroje plynu ¢ Gas sources

/DROJE PLYNU
GAS SOURCES

Strednédoby horizont

Minimalné po dobu trvani dlouhodobého kontraktu mezi
spolecnosti RWE Supply & Trading a Gazprom Export

do roku 2035 by mél zemni plyn pochéazejici z Ruska
dominovat zdrojovému portfoliu na eském trhu s priblizné
dvoutfetinovym zastoupenim. Kromé stabilni doméci tézby
plynu na drovni priblizné 1 az 2% celkové spotreby plynu

v CR bude i nadéle zbytek potieb saturovan nakupy plynu
na evropskych plyndrenskych burzach. Ke konci zkoumaného
obdobi se s postupnym pfechodem stavajicich bioplynovych
stanic na vyrobny biometanu rozsiti také o doméaci vyrobu
obnovitelného plynu v maximalnim objemu srovnatelném

s domaci tézbou.

Na evropské Urovni bude pokracovat majoritni zastoupeni
ruského plynu, ktery bude ve stale mensi mife doplhovan
norskym a alzirskym plynem. Naopak rostouci zastoupenf
by mél ziskavat zkapalnény zemni plyn pochdazejici nej¢astéi
z Kataru, Spojenych statl, Ruska ¢i Nigérie. V relativné
nevyznamném mnoZstvi budou do Evropy (priméarné do Italie)
proudit dodavky plynu z dzerbajdzanské tézby v Kaspickém
mori.

Dlouhodoby horizont

Po roce 2030 se bude podil ruského plynu a LNG na evropském
trhu nadale zvétSovat na Ukor ustupujici tézby v Norsku,
Alzirsku a radikalné snizené tézby v Nizozemi. Podil hlavnich
dvou zdrojd bude zaviset primarné na celkové poptavce

po plynu v EU, na cenach LNG na svétovych trzich a na strategii
spolecnosti Gazprom, kterd se mize bud snaZit ziskat
maximalni mozné pokryti evropského trhu, nebo udrzet
vyhodnéjsi ceny exportovaného plynu. Ve vysokém scénari
dovozu ruského plynu se ocekava az 195 mld. m® rocné
proudicich do zemi EU v roce 2040, zatimco dodavky LNG
dosdhnou Urovné pouze 40 mld. m®. V opacném scénéri si
dovoz z Ruska udrzi prvni pozici, nicméné objem LNG dodavek
se mu vyznamné priblizi (135 ku 100 mld. m®). Obecné se v8ak
predpoklada, ze podil ruského plynu na evropském trhu tak ¢i
onak vyznamnym zplsobem vzroste, jelikoZ kromé tradi¢nich
plynovodnich dodavek se dovoz ruského plynu bude realizovat
také formou LNG.

Medium-term horizon

Natural gas originating from Russia shall, with its two-third
share, dominate the source portfolio on Czech market at least
in course of duration of the long-term contract between RWE
Supply & Trading and Gazprom Export, i.e. by 2035. Apart from
the stable domestic extraction of gas reaching 1% to 2% of total
gas consumption in the Czech Republic, the rest of the needs
will remain to be saturated by gas purchase on European gas
exchanges. By the end of the examined period and with the
continuing transition of biogas stations to plants generating
biomethane, it will also be contributed to by domestic generation
of renewable gas in the maximum volume comparable to
domestic production.

Major share of Russian gas will prevail on European level as it will
be completed by Norwegian and Algerian gas in an ever-smaller
rate. Growing share shall by contrast be provided by LNG coming
from Qatar, United States, Russia or Nigeria. Gas supplies from
Azerbaijanian production in the Caspian Sea shall flow to Europe
(mainly Italy) in rather insignificant volumes.

Long-term horizon

After 2030, the share of Russian gas and LNG on the European
market will grow at the expense of the declining production

in Norway, Algeria and rapid decline in production in the
Netherlands. The share of the two main sources will primarily
depend on total demand for gas in the EU, on LNG prices on
global markets and on the strategy of Gazprom which can

either try to gain maximum share on the European market or
maintain favourable prices of the exported gas. The high scenario
of imports of Russian gas anticipates up to 195 bcm per year
flowing to EU countries in 2040 while the LNG supplies shall only
total 40 bcm. In the inverse scenario, the imports from Russia
keep their top position however the volume of LNG supplies

will approximate their volume (135 vs 100 bcm). Nevertheless,
the share of Russian gas on European market is in general
anticipated to grow considerably as the imports will be, apart from
the traditional gas supplies, also provided in the form of LNG.

Zprava o ocekavané rovnovaze mezi nabidkou a poptavkou elektriny a plynu ® Expected Electricity and Gas Balance Report
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Tabulka 14 e Table 14

Vyhled predpokladanych dodavek plynu do EU (v mld. m?)

2015 2018 2020 2025 2030 2035 2040
Rus 132 156 5
LNG 42 51
Nor 12 120 120 120 105 90 80
Alg & Lib 30 36 36 36 30 24 18
Azer 0 0 10 10 20 20 20
ostatni / other 0 0 0 5 10 10 10
produkce EU / EU production 125 120 99 65 49 46 45

Tabulka 15 e Table 15

Rozvojové projekty a vliv scénarl na jejich pFipadné vyuziti

projekt / project kapacita / capacity FID oéekavané spusténi / zdroj / vliv na scénafe na vyuZiti projektu /
mld. m3/r / bcma expected start-up source impact on utilisation of project

high RU high LNG

Nord Stream Il 55,0 v 2020 Rus v

BG-RS propoj / BG-RS interconector 14,0 v 2021 Rus v

EUGAL 55,0 v 2021 Rus v

C4G 35,4 v 2021 Rus v

Severojizni koridor / North-South corridor 10,0 v 2022 LNG v

Eastring 20,0 x 2023 Rus / Azer v

BRUA/BRUSKA 44 x 2023 Rom o (o]

Baltic Pipe 10,0 v 2022 Nor o o

IGB 3.0 v 2021 Azer / LNG v

TAP 10,0 v 2021 Azer o (o]

LNG Croatia 2,5 v 2022 LNG v

LNG Swinoujécie - rozéireni 2,5 v 2022 LNG v

LNG Gdansk 4,0 x 2025 LNG v

LNG Brunsbittel 8,0 x 2023 LNG v

LNG Wilhelmshaven 10,0 x 2022 LNG v

pozitivni vliv / positive impact WV negativni vliv / negative impact O zadna zména / no change
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Evropské plynarenstvi ® European gas industry

EVROPSKE PLYNARENSTVI
EUROPEAN GAS INDUSTRY

Stirednédoby horizont

Evropské plynarenstvi ¢eka v nasledujici dekadé prelomové
obdobi, které bude charakterizovano intenzivni diskusi nad
budoucnosti zemniho plynu v dekarbonizované energetice.
Tradiéni (fosilni) zemni plyn ziskavany téZbou by mél byt
postupné nahrazovan plynem uhlikové neutralnim, vyrobenym
cilené z obnovitelnych zdrojd energie (biometan, synteticky
metan, vodik). Do roku 2030 se v3ak neocekava podil téchto
plynG na celkové spotiebé plynu v EU vygsi neZ jednotky
procent. Nova Evropska komise se chystd nicméné podporovat
projekty vyroby obnovitelnych plynd nejen v rdmci ndhrady
fosilniho plynu, ale také v rdmci sector couplingu jako
vhodného zdroje pro akumulaci nespotfebované elektrické
energie z obnovitelnych zdroja.

Medium-term horizon

In the forthcoming decade, European gas industry will go through
a critical period characterized by an intensive discussion about
the future of natural gas in the decarbonised energy industry.
The traditional (fossil) natural gas will gradually be replaced

by carbon-neutral gas purposefully produced by renewable
energy sources (biomethane, synthetic methane, hydrogen).
However, the share of these gases in total gas consumption of
the EU will only amount to units of percent by 2030. The new
European Commission is nevertheless going to promote projects
of production of renewable gases within the substitution of

fossil gas but also within sector coupling as a suitable source
for accumulation of the unconsumed electricity from renewable
sources.

Obrazek 26 » Figure 26

Podil vybranych élenskych zemi na spotfebé plynu v EU v roce 2018
Share of selected member states of EU gas consumption in 2018

Zprava o oCekavané rovnovaze mezi nabidkou a poptavkou elektriny a plynu e Expected Electricity and Gas Balance Report




Dlouhodoby horizont

Tento proces propojeni plynarenstvi a elektroenergetiky by mél
nabyt na dlleZitosti predevdim v druhé poloviné zkoumaného
obdobi, kdy se ocekavéa objem vyroby elektrické energie

z obnovitelnych zdrojG (vitr, slunce] ¢astéji prevysujici aktualni
poptavku po elektfiné. Zaroven se predpoklada nékolikandsobny
pokles fixnich nakladd elektrolyzacnich zaFizeni, ktery by
umoznil Sirsi zapojeni technologie power-to-gas. Ke konci
zkoumaného obdobi by se mélo rozsitit i komeréni vyuziti této
prozatim extrémné nakladové neefektivni technologie. Vedle
vodiku ¢i syntetického metanu vyrobeného elektrolyzou vody
by zdrojové portfolio zemniho plynu v plynarenské soustavé EU
mél obohatit také biometan, jehoZ maximalni potencial podle
odhadl nepfekrodi Etvrtinu celkové poptavky po plynu v EU

v roce 2050.

Evropské plynarenstvi e European gas industry

Long-term horizon

The process of sector coupling should gain importance
especially in the second half of the examined period when
volume of electricity generated from renewable sources (wind,
photovoltaics) is expected to exceed the concurrent demand for
electricity more frequently. At the same time, multiple decline
in fixed cost of electrolysis facilities is anticipated, allowing
wider use of the power-to-gas technology. By the end of the
examined period, commercial use of the currently extremely cost
non-efficient technology should expand. Apart from hydrogen
or synthetic methane generated by electrolysis of water, the
portfolio of sources of natural gas within the gas system of the
EU shall be enriched by biomethane, whose maximum potential
is estimated not to exceed a quarter of total demand for gas in
the EU in 2050.
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Trasy dodévek plynu do CR e Routes of gas supplies for the Czech Republic

TRASY DODAVEK PLYNU DO CR
ROUTES OF GAS SUPPLIES FOR THE CZECH REPUBLIC

Strednédoby horizont

Po roce 2020 se ocekava vyrazna zmeéna v zasobovani velké
Casti Evropy ruskym zemnim plynem. Tranzitni kontrakt mezi
ukrajinskou spolecnosti Naftogaz a ruskym dodavatelem
Gazprom Export pravdépodobné nebude po vyprSeni v roce

Medium-term horizon

Important change in supplies of Russian gas to great part

of Europe is expected after 2020. Transit contract between
Ukrainian Naftogas and Gazprom Export, the Russian supplier,
will probably not be renewed or adequately substituted after its

2019 prodlouzen ¢i adekvatné nahrazen. Dnes dominantni expiry in 2019. The currently dominant transit route, as far as the

prepravni trasa co do objemu prepraveného ruského plynu volume of transported Russian gas to Europe is concerned, shall

therefore be replaced by two newly opened routes after 2020 - the

do Evropy by tak méla byt po roce 2020 nahrazena dvéma nové
otevienymi trasami - podmorskymi plynovody Nord Stream |l
s vyusténim v Némecku a TurkStream smérujicim do Turecka.
Je pravdépodobné, Ze v pfipadé dostatecné poptavky po plynu
v zemich EU bude také ukrajinska tranzitni soustava nadale
vyuZivéna pro prepravu mengich objem ruského plynu,
predevsim jako zdroj sezénni flexibility.

Ceska republika touto Gpravou pFepravnich tras dale posili roli
kli¢ové tranzitni zemé pro dodavky ruského plynu do jizniho
Némecka, Francie, Rakouska, Slovenska a Italie. Pfipadné se
objevi nové moznosti zdsobovani také Madarska a Ukrajiny,
které budou ¢eskou tranzitni soustavu vyuzivat. Dodavky
ruského plynu pro potieby CR jsou jiZ Fadu let realizovany bez

vyuziti ukrajinské trasy.

MoZnosti, jak roz&iFit portfolio dodavek plynu do CR, je ndkup
plynu na polském trhu, ktery bude od roku 2025 zasobovan

az 12 mld. m® plynu pochézejiciho z regazifikacnich LNG
terminali na severu Polska. Nezbytnou podminkou je nicméné
kromé vyhodnych cenovych pobidek realizace plynovodu STORK
I, ktery umozni primé napojeni Ceské prepravni soustavy

na polsky trh. Projekt Severo-jizniho koridoru, ktery s timto
plynovodem pocitd od roku 2023, nicméné postupuje mnohem
aktivnéji v pfipadé polsko-slovenského propojeni (v provozu

od roku 2021), ¢imz se STORK |l stéva projektem spiSe
teoretickym.

offshore gas pipelines Nord Stream Il which reaches the landfall
in Germany and TurkStream directed towards Turkey. In the

case of sufficient demand for gas in EU countries, the Ukrainian
transit system is likely to be further used for transport of smaller
volumes of Russian gas, mainly as a source of seasonal flexibility.

With this modification of transport routes, the Czech Republic will
further reinforce its role of a crucial transit country for Russian
gas supplies to southern Germany, France, Austria, Slovakia and
Italy. New opportunities to supply Hungary and Ukraine may also
appear as these countries will use the Czech transit system.
Russian gas for the needs of the Czech Republic have long been
supplied without the use of the Ukrainian route.

Another possibility how to extend the portfolio of gas supplies

to the Czech Republic is the purchase on Polish market

which is to be supplied by up to 12 bcm of gas coming from
regasification LNG terminals on the north of Poland after 2025.
It is however conditioned, apart from favourable price incentives,
by implementation of the Stork Il gas pipeline enabling direct
connection of the Czech transition system to Polish market.
Development of the project of the north-south corridor, which
assumes this pipeline after 2023, is much more active in relation
to the Poland-Slovakia interconnection though (to be operated
from 2021), the Stork Il project becomes in consequence rather
theoretic.

Zprava o ocekavané rovnovaze mezi nabidkou a poptavkou elektriny a plynu ® Expected Electricity and Gas Balance Report



Dlouhodoby horizont

V dlouhodobém horizontu je velmi méalo pravdépodobné,

Ze by vznikaly nové velké infrastrukturni projekty, které by
mély za cil vice neZ propojeni sousednich zemi. Postoj nové
Evropské komise a evropskych finanénich instituci [napr. EIB)
k zemnimu plynu jakoZto fosilnimu palivu indikuji pramalou
ochotu uvolhovat finanéni prostredky na podporu nékladnych
projektd dodavkovych plynovodd. | proto se oekava vétsi rozvoj
dodavek LNG, které nevyzaduji témér zadné rozsahlé investice
do infrastruktury vzhledem ke stavajici regazifikaéni kapacité
vyznamné presahujici sou¢asnou poptavku.

Trasy dodévek plynu do CR e Routes of gas supplies for the Czech Republic

Long-term horizon

Implementation of new large infrastructure projects aimed

to provide more than mere interconnection of neighbouring
countries is rather unlikely in the long term. Attitude of the

new European Commission and European financial institutions
(e.g. EIB) to natural gas as a fossil fuel indicates very low
willingness to release financial means to support costly projects
of supply gas pipelines. It is one of the reasons why greater

development of LNG supplies is anticipated as they do not require

hardly any extensive investment to infrastructure with respect to

present regasification capacity highly exceeding current demand.
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Ceska plynarenska infrastruktura ¢ Czech gas system infrastructure

CESKA PLYNARENSKA INFRASTRUKTURA
CZECH GAS SYSTEM INFRASTRUCTURE

Strednédoby horizont

V aukci Capacity4Gas, kde byla veSkerd prirlstkova kapacita
pro roky 2020 az 2039 Uspésné prodana, se oCekavany narust
tranzitu pies CR ve sméru severozapad-jihovychod pohybuje
mezi 30 az 40 mld. m? ro¢né, coZ predstavuje de facto 100%
rdst. Pozice Ceského prepravce na trhu s plynem se tim
vyznamné posili. Projekt Capacity4Gas v sobé zahrnuje vice
dil¢ich staveb, ty nejvyznamnéjsi jsou: nova DN 1400 mezi
novou HPS Deutschneudorf a RU PFimda, vystavba nové KS
Otvice a Upravy na HPS LanZhot a Hore Svaté Katefiny. Vystupni
kapacity z pfepravni soustavy do regionalnich distribucnich
soustav jsou dostacujici prfi zachovani miry soucasné
spotreby. Vyjimku tvofi severni Morava. Region je zasobovan
linif vnitrostatni prepravni soustavy DN 700, jejiZ kapacita je
nepostacujici. Realizace jedné z variant (Moravia nebo Moravia
Capacity Extension) je obecné verejnym zajmem s ohledem

na bezpecnost dodavek plynu do regionu.

Po mnohaletych odkladech se jiz jevi jako pravdépodobné
napojeni zasobniku v Dolnich Bojanovicich po roce 2021

na Ceskou prrepravni soustavu. DUleZitd je pritom podoba znéni
nového energetického zakona, ktery umozni pfeshranicni
rezim provozu PZP. | pfes tyto ojedinélé projekty nelze oCekavat
zprovoznéni novych skladovacich kapacit vzhledem k situaci

na trhu. Ve strednédobém horizontu, v navaznosti na realizaci
nadnéarodnich plynovodd, bude situace na trhu stéle znac¢né
proménliva. Naopak, do soustavy se zacnou vice zaclenovat
vyrobny nekonvencniho plynu. Prvni pilotni projekt byl spustén
na podzim v Rapoting, dale se pfipravuje napriklad pripojeni
COV v Praze a dalgich pét projekta.

Medium-term horizon

In the Capacity4Gas auction, through which all of the incremental
capacity for the period of 2020-2039 has been successfully sold,
the projected increase in transit via the Czech Republic in the
northwest-southeast direction ranges between 30 to 40 bcm

per year, representing in fact a 100% increase. This is bound

to considerably strengthen the position of the Czech TSO on

the market. The Capacity4Gas project incorporates a number

of component structures with the most important including:

the recently completed DN 1400 pipeline between the new BTS
Deutschneudorf and Primda, construction of the new Otvice
compressor station and modifications at the BTS Lanzhot and
Hora Svaté Kateriny. Output capacities from the transmission
system to regional distribution systems are sufficient for the
current level of consumption, with the exception of North
Moravia. This region is supplied by the DN 700 pipeline of the
intrastate transmission system whose capacity is inadequate. The
implementation of one of the options (Moravia or Moravia Capacity
Extension] is in public interest with regard to the security of gas
supply to the region.

After many years of delays, the connection of the gas storage in
Dolni Bojanovice to the Czech transmission system now appears
to be a real possibility after 2021. Nevertheless, particular
attention should be devoted to the wording of the new Energy Act
which is to allow for cross-border operation of the UGS. Despite
these unique projects, no new storage capacities are likely to

be created in view of the market situation. In the medium-term
horizon, the situation on the market will continue to fluctuate in
response to the implementation of transnational gas pipelines.
Conversely, the transmission system will start to incorporate
unconventional gas producers to a greater extent. The first pilot
project should be launched by this autumn in Rapotin, with
additional five projects, excluding the sewage treatment plant
connection in Prague, in the works.
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Tabulka 16  Table 16

Technické kapacity hranicnich predavacich stanic v roce 2019
Fixed capacity at border transfer stations in 2019

preshranicni profil pocet vstupni kapacita do CR vystupni kapacita z CR
(mld. m%/rok) (mld. m%/rok)

crosshorder profile quantity entry capacities to CZ exit capacities from CZ
(becm/year) (bcm/year)

SK-CZ (Lanzhot) 1 56,2 31,3
PL-CZ (Cieszyn] 1 0,0 1,0
DE-CZ 4 53,0 49,6
VIP Waidhaus 1 4,1 36,7
VIP Brandov 3 48,9 12,9
celkem hrani¢ni predavaci stanice / BTS in total 6 109,2 81,9

Tabulka 17 e Table 17

Provozni parametry zasobnikl v €R
Operating parameters of gas storage facilities in the Czech Republic
provozovatel zasobnik kapacita max. tézebnivykon  max vykon pro vtlaceni schopnost tézby
(mil. m¥/d) (mil. m%/d) (mil. m%/d) zPZP do PS CR
operator UGS capacity max. withdrawal capacity =~ max. injection capacity = withdrawal ability into
(mcm) (mcm/day) (mcm/day) transmission system
innogy GS Tvrdonice 525 8,7 8,5 ano/yes
Lobodice 177 5,04 3,0 ne/no
Dolni Dunajovice 900 21,3 12,0 ano/yes
Stramberk 500 7,0 7,0 ano/yes
Haje 75 6,0 6,0 ne/no
Tranovice 530 8,0 65 ano/yes
innogy GS in total 2707 56,0 43,0
MND GS Uhfice 330 12,0 6,1 ano/yes
Moravia GS Dambofice 298 7.5 4,5 ano/yes
celkem do PS CR / CZ system in total 3335 75,5 53,6
SPP Storage Dolni Bojanovice 643 8,8 6,9 ne/no
celkem v R/ CZ in total 3978 84,4 60,5
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Dlouhodoby horizont

Realizace dalSich rozvojovych plant na pfepravni soustavé
je nejista. Vzhledem ke geopolitickym aspektim zdrojové
Casti sektoru plynarenstvi pak rozvoj vétsich potrubnich
projektl bude zaviset predné na téZce predvidatelnych
politickych rozhodnutich, ale i pozadavcich trhu a rozvoji
novych technologii. S ohledem na poZadavky dekarbonizace
energetiky, Utlum vyuziti vysokoemisnich fosilnich paliv a rozvoj
OZE je mozné oCekavat vyssi miru spotreby plynu pro zajisténi
regulacnich sluzeb v elektroenergetice. V dlouhodobém
horizontu by ale bylo s ohledem na narUst spotieby plynu dle
provedenych vypoctl a analyz vhodné zprovoznit nové kapacity
pro skladovani plynu. Tento strategicky ddlezity sektor bude ale
i nadale spige formovan trznimi neZ politickymi motivy. V CR

je pro skladovani plynu vyhrazeno nékolik dosud nevyuzitych
lokalit, které by k nému mély byt vhodné. Jejich skutecné
vyuziti je, vidéno ze souc¢asného pohledu na rizikovost realizace
(vlivem flexibility trhu), spiSe nepravdépodobné.

V dlouhodobém horizontu se také nepredpokladd, ze by doslo
k narGstu t&Zby konvenéniho zemniho plynu v CR, aviak

na zdrojové zakladné se budou vice podilet alternativni zdroje
nekonvencniho typu - biometan, synteticky metan, potazmo
vodik. Ty budou vtlaceny predné do vysokotlakych distribucnich
siti, které se ale jiz dnes povaZuji za témér dobudované,
pfipadné do prepravni soustavy. Alternativni plyny zaujmou
vyznamnéjsi misto ve zdrojovém portfoliu a diky idedm
sector couplingu a jednotného evropského trhu s energiemi
bude sektor plynédrenstvi vice propojen s dalSimi segmenty
energetiky (elektroenergetika, teplarenstvi).

Long-term horizon

There is uncertainty as to the implementation of further
development plans for the transmission system. Considering the
geopolitical aspects of the source component of the gas sector,
the development of larger-scale pipeline projects will primarily
hinge on the hard-to-predict political decisions as well as on
market requirements and the development of new technologies.
With regard to the energy sector decarbonisation requirements,
the decrease in the use of high-emission fossil fuels and the
development of RES, a higher level of gas consumption can

be anticipated to facilitate regulatory services in the electricity
sector. However, as calculations and analyses show, it would be
appropriate to create new gas storage capacities in response

to the increasing gas consumption in the long-term. Even so,
this strategically important sector will continue to be formed by
market, rather than political, motives. There are a number of
unused locations reserved for gas storage in the Czech Republic,
which should fit the purpose. But given the current view of the
risks involved (market flexibility), their eventual utilisation seems
rather unlikely.

Neither can we expect any substantial increase in the production
of conventional gas in the Czech Republic over the long-term;
however, the source base will, to a greater degree, consist of
alternative sources such as biomethane, synthetic methane and
hydrogen. These will be injected primarily into high-pressure
distribution systems, considered to be nearly complete at present,
or into the transmission system. Alternative gases will assume
a more important role in the source portfolio and, thanks to the
ideas of sector coupling and the single European energy market,
the gas sector will be increasingly interlinked with other energy
segments (electricity industry, the heating industry).
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Provoz zasobnikd ¢ Operation of gas storages

OPERATION OF GAS STORAGES

Strednédoby horizont
Do roku 2030 se neoCekéava, Ze budou do provozu uvedeny nové

zasobnikové kapacity, ovdem presto dojde k navySeni skladovaci

kapacity. Po¢itd se s napojenim Dolnich Bojanovic (kapacita
643 mil. m® a zéroveri dojde k navySeni kapacit v Damboficich
a Uhfricich. Dnesni kapacita Dambofic 298 mil. m® by méla byt
navysena az na 448 mil. m® v roce 2021, u UhFic se oCekéava
konstantni navySovani skladovaci kapacity o 5 mil. m® za rok

az na celkovych 345 mil. m® v roce 2023 (dnes 330 mil. m?).
Béhem kratkodobého horizontu je ve vSech pripadovych
studiich komfortné dodrzen pomér zadsobnikové kapacity 35 az
40% na ro¢ni spotfebé. To je jednak zplsobeno vyse zminénym
navySenim skladovaci kapacity, ale také tim, Ze narlst poptavky
po zemnim plynu je v tomto obdobi mirny.

Dlouhodoby horizont

Okolo roku 2035 dochazi ve véech rfeSenych pripadovych
studiich k vyraznému narlstu poptavky po zemnim plynu
z dlivodu realizace novych vyznamnych plynovych zdrojd
elektriny a KVET. Aby nedoslo k poklesu skladovaci kapacity
pod Uroven 35% vici roéni spotiebé, je priblizné od roku 2030
navrzen rozvoj zasobnikl. U Koncepcni pripadové studie, kde
dochazi k nejvétdimu narlstu poptavky (223,2 TWh v roce 2060,
se politd s novou skladovaci kapacitou 3,3 mld. m® (nad rémec
intenzifikace DamboFic a UhFic a napojeni Dolnich Bojanovic]).
Pro zbylé pripadové studie Nové technologie a Konzervativni
(poptévka okolo 165 TWh v roce 2060] je nutny totozny

rozvoj zasobnikové kapacity - dojde k nardstu o 1 mld. md.
Samostatna hodnota skladovaci kapacity podzemnich
zasobnikd véak nemusi ukazovat na schopnost soustavy
vyporadat se s nepriznivymi stavy. DileZity je také dostatecny
vykon Cerpani a kapacita potrubni infrastruktury. V roce 2060
bude mozné pokryt poptavku [pFi sniZzeni dovozu o 75 %) 66 az
68 dni v zavislosti na konkrétni pripadové studii. Pokud by navic
byla podnormalni teplota (je pocitano s -12 °CJ, pljde pouze

0 47 dniv Koncepcni pripadové studii, 41 dni v pfipadové studii
Nové technologie a 40 dni v Konzervativni pripadové studii.

Medium-term horizon

By 2030 it is not anticipated, there will be new gas storage
capacities put into operation; however, an increase of storage
capacities will happen despite that. UGS Dolni Bojanovice be
counted as new facility connected to the gas system (643 mcm)
and there will be increase of capacity at UGS Dambofice [from
298 up to 448 mcm) from 2021. Capacity of UGS UhFice will be
increased gradually by 5 mem per year, from actual 330 mcm up
to 345 mcm in 2023. During the medium term horizon, a ratio
between gas consumption and gas storage capacities will be
kept comfortably in all case studies, i.e. between 35-40%. This is
because of increase of capacities (mentioned above), and also by
effect of mild increase of demand for natural gas in this period.

Long-term horizon

Around 2035 in all case studies, a significant growth of demand
for gas takes place. This is caused by realization of new gas-
combustion blocks for electricity production and for CHP. If the
ratio of gas storage capacities and annual gas consumption

to be kept, there is designed such a development of storage
capacities after 2030 - so the ratio does not fall below the limit
of 35%. In case of Conceptual case study, in which the biggest
increase of demand for gas takes place (223.2 TWh in 2060,
new storage capacities are designed up to 3.3 becm (surplus
over new capacities at UGS Dambofice a Uhfice, and connection
of UGS Dolni Bojanovice). For resting case studies i.e. New
Technologies and Conservative ([demand is around 165 TWh in
2060), an identical development around 1 bcm is anticipated
there too. Despite that, the number of total storage capacity

of all UGSs does not say if the gas system is able to deal with
unfavourable operation states. Sufficient withrawal capacities
and capacity of pipeline infrastructure are also important. In
2060, the transmission system will be able to be operated within
66-68 days (while there will be decrease in imports by 75%)

and in dependence of concrete case study. Moreover, if there
will be subnormal outside temperature (calculation was made
for -12 °CJ, the transmission system will be able to remain in
operation only 47 days in the Conceptual study, 41 days in the New
Technologies case study and 40 days in the Conservative case
study.

59



60 Provoz zasobnikd ¢ Operation of gas storages

Obrézek 27 » Figure 27

Pocet dnii provozu bez omezeni spotieby pfi snizeni dovozu plynu o 75%
Operation without restricted consumption during gas imports reduced by 75%
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Obrazek 28 e Figure 28

Pomér kapacity zasobnik{ ke spotfebé - s novymi zasobniky dle studii rozvoje
Ratio of UGSs capacities and total consumption - with new UGSs
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ANALYZA PREPRAVN| SOUSTAVY
ANALYSES OF GAS TRANSMISSION SYSTEM

Stirednédoby horizont

Dojde k navySeni pfepravy plynu mezi obchodni oblasti
Gaspool a CEGH v Rakousku. Na poptavku trhu reaguje
spolecnost NET4GAS projekty oznacovanymi jako
Capacity4Gas. Vlivem navySeni tranzitd pfes Gzemi CR dojde
k navySeni vyuziti kapacit severni i jizni vétve.

V tomto horizontu bude soustava disponovat dostatecnymi
kapacitami na vSech predavacich stanicich a bude schopna
pokryt tuzemskou spotfebu. Pro udrzeni bezpe¢ného provozu
soustavy je vhodné realizovat projekt DN 1000 partial loop.

Déle dojde k vyznamnému navySeni kapacity zdsobnikl plynu
napojenim zasobniku v Dolnich Bojanovicich na ¢eskou
soustavu. NavySeni poptavky plynu v tomto obdobi neni

ve srovnani s pozdéjsim vyvojem prilis vyznamné. Investice
do dalsi zasobnikové kapacity tedy nebudou potfebné.

Medium-term horizon

There will be an increase in the volume of gas transported between
Gaspool and CEGH in Austria. NET4GAS responds to market
demands by projects identified as Capacity4Gas. The increase in
transit via the Czech Republic will result in greater utilisation of
capacities of both the northern and southern branches.

In this horizon, the system will have sufficient capacities at all
transfer stations and will be able to cover domestic consumption. In
order to maintain safe operation of the system, it is appropriate to
implement the DN 1000 partial loop project.

Furthermore, gas storage capacity will substantially increase
as a result of connecting the Dolni Bojanovice facility to the
Czech transmission system. The increase in gas demand within
this period is relatively insignificant in light of the subsequent
development. Accordingly, no further investment in the existing
storage capacity will be required.

Obrazek 29 e Figure 29

Maximalni hodinova spotreba plynu
Maximum hourly consumption of gas
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Dlouhodoby horizont

Vyuziti plynu pri vyrobé elektfiny vyZzaduje adekvatni

rozvoj zasobnikové kapacity a vykonu Cerpani, protoze
bezpecnost dodavek plynu bude pFi vysoké vyrobé elektriny

z plynu podminovat bezpecnost dodavek elektriny, ktera

ma v energetice statu jeSté méné zastupitelnou pozici.
Rozvoj tuzemskych zasobnikd neni jedinou moZnosti, jak
flexibilitu a zalohu v dodavkéach plynu zajistit. Lze uvazovat

0 zajisténi zasobnikové kapacity v zahranici ¢i se spolehnout
na kratkodoby trh s plynem. Oboji s sebou nese navyseni
energetické, a tim i bezpecnostni zavislosti na zahranici,
které je v situaci, kdy bude plyn rutinné vyuzivan k vyrobé
elektFiny a ke kombinované vyrobé elektriny a tepla, velmi
rizikové. Pfepravni soustava v pfipadé realizace novych blokd
a rozvoje spotreby plynu dle Koncepéni varianty nebude jiz
kapacitné schopna bezpecné prepravit plyn ze severozapadu
Cech k predacim mistdm do distribuénich soustav, predné

v distribuénich oblastech Severozapadni zéna a Vychodni
Cechy, kde dochazi véetné regionu Severni Moravy k piekrocent
technickych predacich kapacit. V takovém pripadé je nutné
zajistit nejen kapacity predacich stanic do distribucnich
soustav, ale také jiz bude nutné dovazet plyn pfes Slovensko,
pripadné vynutit téZbu plynu z PZP do pfepravni soustavy.

Long-term horizon

The utilisation of gas for the production of electricity requires an
adequate development of the storage and withdrawal capacities
in the gas system as much as the gas supply security will
determine the security of electricity supply, which has an even
less replaceable position in the country’'s energy sector. The
development of domestic gas storage facilities is not the only way
to provide the flexibility and reserve capacity necessary for the gas
supply. Other options include securing storage capacities abroad
and/or reliance on the short-term gas market. Both alternatives
entail an increase in both energy and security dependence on
foreign countries, which is rather risky in a situation where

gas is routinely utilised for the generation of electricity and for
the combined production of electricity and heat. In the case of
realization of new units and development of gas consumption
according to the Conceptual case study, the transmission system
will no longer be able to safely transport gas from Northwest
Bohemia to delivery points to distribution systems, primarily in
the Northwest Zone and East Bohemia distribution areas and
technical transfer capacities are exceeded, including the region of
North Moravia. In such a case, it is necessary to ensure not only
the capacity of the transfer stations to the distribution systems,
but it will also be necessary to import gas through Slovakia, or to
force gas extraction from UGS to the transmission system.
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Obrazek 30 » Figure 30

Vyuziti kapacit hrani¢nich predavacich profild (Koncepéni, 2060)
Use of capacities of border delivery profiles (Conceptual, 2060)
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Obréazek 31 ¢ Figure 31

VyuZiti kapacit predavacich profilli s distribuénimi soustavami (Koncepéni, 2060)
Use of capacities of delivery profiles with distribution systems (Conceptual, 2060)
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TRH SE ZEMNIM PLYNEM A CENY PLYNU
NATURAL GAS MARKET AND PRICES OF GAS

Strednédoby horizont

Cena zemniho plynu na velkoobchodnim trhu v CR bude

i nadale velmi Uzce korelovat s cenami na hlavnich evropskych
trzich, zvlasté s némeckou obchodni zénou Gaspool. Tento
vztah dale upevni predevsim vysoka kapacita na preshranicnich
profilech obou statl s velkymi objemy plynu, které z Némecka
do CR potecou. Situace se nezméni ani po planovaném spojeni
Gaspool s druhou némeckou obchodni zénou NCG v roce
2021, a ceny na evropskych trzich (Némecko, Nizozem!, Velké
Britanie, Belgie a Francie) tak budou nadale hlavnimi faktory
tvorby ceny plynu v ¢eském virtualnim obchodnim bodé

(VTP CZ). Ceny plynu na evropskych trzich témér prestanou
reflektovat cenu alternativnich paliv (uhli, ropa). Dominantni
vliv na cenu plynu v Evropé maji trzni mechanismy - bilance
nabidky a poptavky. Tento stav bude déale posilovén postupnym
vytladovanim ropné indexace z dlouhodobych kontraktd.
Ocekavana cena plynu na evropskych trzich bude podle
referencniho scénéare vykazovat mirné rostouci tendenci az

k hranici 23 EUR/MWh.

Medium-term horizon

Price of natural gas on wholesale market in the Czech Republic
will keep correlating to prices on main European markets,
especially to Gaspool, the German market area. The relation will
further be strengthened by high capacity of cross-border profiles
of both countries and high volumes of gas flowing to the Czech
Republic from Germany. The situation is not going to change
even after the planned fusion with the other German market
area, NCG, in 2021 and prices on European markets (Germany,
Netherlands, UK, Belgium and France) will remain the main
factors of gas pricing for the Czech virtual trading point (VTP CZ).
Gas prices on European markets will almost stop to reflect prices
of alternative fuels (coal, oil). Gas prices in Europe are dominantly
affected by market mechanisms - balance between demand

and supply. The state will further be intensified by oil indexation
being gradually pushed out of long-term contracts. According to
the reference scenario, the anticipated change in gas price on
European markets will have a slightly increasing tendency up to
23 EUR/MWh.

Obrazek 32 e Figure 32

Odhadované investice do plynarenstvi
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Dlouhodoby horizont

Vyhled za hranici roku 2030 predpokladéa nadale rostouci
tendenci s primérnou roéni cenou plynu na ¢eském trhu

v rozmezi 23 az 27 EUR/MWh v pFipadé referenéniho scénére,
ktery pracuje s vyrovnanou nabidkou a poptavkou po plynu

na evropském trhu. Velkou nezndmou zatim zGstéva role
novych forem plynu - obnovitelnych plynt (biometan, synteticky
metan, vodik], které mohou do plynarenské soustavy vstupovat
i navzdory absenci primarné trznich pobidek, ale s podporou
rdznych dota¢nich mechanismd. V takovém pripadé se

oCekava rust ceny plynu pod vlivem vySe dané podpory a rdst
podilu podporovanych plynl na celkové spotiebé plynu. Odhad
rocnich investic do plynarenstvi ¢ini v roce 2060 priblizné

21 mld. CZK,,,, pro Koncepcni pripadovou studii, pro zbylé dvé
jeto 16 mld. CZK

2019°

Trh se zemnim plynem a ceny plynu ¢ Natural gas market and prices of gas

Long-term horizon

The outlook beyond 2030 anticipates maintaining of the increasing
tendency with the assumed average annual gas price on Czech
market between 23 and 27 EUR/MWh in the case of the reference
scenario which works with balanced demand for gas and its
supply on European market. The role of new forms of gas -
renewable gases (biomethane, synthetic methane, hydrogen)

- remains to be a big unknown. They can enter the gas system
despite the lack of primary market incentives but with a support
of various subsidy mechanisms. In such a case, increase in gas
price affected by size of the support and share of supported gases
in total gas consumption is anticipated. The estimated annual

2010 21 billion
16 billion for the

investment in the gas industry is approximately CZK

for the Conceptual case study and it is CZK,;

remaining two in 2060.
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Rizika ¢ Risks

RIZIKA
RISKS

RIZIKA ELEKTROENERGETIKY

Nestabilita pravniho prostredi

Casté zmény v legislativé at u? na narodni nebo EU Grovni
(napriklad zpFisiovanijiz stanovenych cild), pFispéji

k nestabilité pravniho prostfedi. To mize odradit investory
a energetické spolecnosti investovat do drzby majetku i

do jeho modernizace.

Plnéni dekarbonizaénich cild

Pri zachovani pozadavku na sobéstacnost v pokryvani poptavky

po elektfiné nebude v CR mozné splnit klimatické cile bez
vyuzivani jaderné energie.

Ekonomicka rizika

PFi odhadovani investic na rozvoj obnovitelnych zdrojl byvaji
opomijeny naklady na prvky regulace, flexibility a akumulace.
Zejména rust podilu vyroby elektriny z vétrné a sluneéni
energie vyvola zvySenou potfebu neproduktivnich investic

do akumulaénich technologif a inovativnich sitovych feseni,
které mohou zcela eliminovat pozitivni vliv poklesu ceny

technologii fotovoltaickych a vétrnych elektraren.

Narulst poptavky elektFiny

Dlouhodoba rovnovéha predpoklada ve vSech pFipadovych
studiich rdst poptavky elektfiny. Zpracované predikce

a vyhledy nezahrnuji spotrebu elektfiny, kterd by byla nutna
pro piipadnou cilenou vyrobu obnovitelnych plynG (vodik,
synteticky metan). Pokud bude smérnici EK predepsan podil
obnovitelnych plynd na tuzemské spotiebé plynu, existuje
riziko, Ze se tyto plyny budou muset vyrabét nejen z prebytkd
OZE, ale i cilené, a dojde tak k velmi vyraznému navySeni
tuzemské spotieby nad rdémec uvedenych predikci.

Rizika dodavky plynu pro elektroenergetiku a teplarenstvi
Elektroenergetika i teplarenstvi budou velmi vyraznym
zplisobem zavislé na bezpe&nosti dodavek plynu do CR.
Rostouci koncentrace dovozu zemniho plynu v rukou jednoho
dodavatele, ktery je zaroven producentem, prepravcem

a ruskym statem silné kontrolovanou firmou, je rizikem pro
CR, kterd ma jen omezené moznosti, jak navyovat podil
jinych zdrojl plynu, at uz jde o LNG &i o tuzemské klasické Ci
obnovitelné zdroje plynu. Omezeni ¢i konec provozu ¢eskych

RISKS FOR ELECTRICITY INDUSTRY

Instability of the legal environment

Frequent changes in legislation, whether at national or EU level
(for example, tightening already set targets), will contribute to the
instability of the regulatory environment. This can deter investors
and energy companies from investing in asset maintenance or
modernization.

Meeting the decarbonisation targets
If the requirement on self-sufficiency is to be maintained, climatic
targets cannot be fulfilled without the use of nuclear energy.

Economic risks

When estimating the investment to renewable sources, the cost
of regulating abilities are often omitted. In particular, an increase
in the share of wind and solar power generation will increase the
need for unproductive investments in storage technologies and
innovative network solutions, which can completely eliminate the
positive impact of the fall in the price of photovoltaic and wind
power technologies.

Increase in the demand for electricity

The Long-Term Balance anticipates increase in the demand for
electricity in all case studies. The elaborated predictions do not
include electricity consumption which would be required for
potential production of renewable gases (hydrogen, synthetic
methane). If the share of renewable gases in domestic gas
consumption is prescribed by the European Commission, there
is a risk that these gases will have to be produced not only from
excesses of RES but also purposefully, which might result in
increased domestic net consumption above the framework of the
described predictions.

Risks of gas supplies for the electricity and heating industry
Both electricity and heating sectors will greatly depend on
security of gas supplies to the Czech Republic. The increasing
concentration of natural gas imports in the hands of a single
supplier, which is simultaneously a producer, carrier and

a Russian-controlled enterprise, poses a considerable risk for the
Czech Republic, which has only limited options for increasing the
share of other gas sources, be it LNG or domestic conventional
or renewable sources of gas. The restriction or cessation of
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zasobnikd plynu je vysokym rizikem nejen pro samotné
plynarenstvi, ale nové i pro elektroenergetiku a teplarenstvi.

Provozovatelnost a sobéstaénost ES CR

V8echny pripadové studie jsou navrzeny tak, aby byla
elektrizaéni soustava provozovatelnd na pozadované Urovni
spolehlivosti. Existuje riziko, 7e v ES CR nebudou navrhovana
opatfeni (tedy zejména investice do zdrojl elektFiny a flexibility
a akumulace) realizovana a CR se stane deficitni zemi zavislou
na dovozu elektfiny ¢i zemi s obtizné Fiditelnou elektrizacni
soustavou. Dovoz elektfiny ze zahranici je silné hypoteticky,
jak ukazuje nynéjsi stav regionu ENTSO-E a také analyza
provedend v raémci Dlouhodobé rovnovahy.

Nepriznivé prostiedi pro budouci provoz a vystavbu velkych
jadernych blokd

Nepriznivé prostiedi pro budouci provoz a vystavbu velkych
jadernych blokd vyrazné ovliviiuje budoucnost vykonové

a energetické bilance a spolehlivost soustavy. Pred¢asné
ukonéeni provozu stavajicich jadernych zdrojd, ¢i ukonéeni
provozu bez nahrady, je extrémné vysokym rizikem jak pro
sobéstacnost CR v pokryvani poptavky elektFiny, tak pro
dekarbonizaci ¢eské energetiky.

Rychly konec uhli a rychly rozvoj obnovitelnych zdrojd

Za riziko lze povazovat extrémné rychly rozvoj, nebo naopak
atlum vybranych kategorii zdroji. Zejména v pripadé uhelné
energetiky, kterd je v soucasnosti nejvétsim zdrojem elektriny,
hrozi, Ze pFi rozhodnuti o brzkém ukoncenf vyroby z uhli [pokud
by bylo definovano jako zévazny cil] by se nestihly zprovoznit
nové zdroje s ekvivalentni vyrobni kapacitou. Stejné rizikovy
mUZe byt i rychly rozvoj OZE, na ktery nebudou reagovat
adekvatni prvky regulace, flexibility a akumulace.

Nedostatek regulacnich zdroju, flexibility a akumulace

V nasledujicim obdobi zmizi z ¢eské ES velké mnozZstvi tocivych
strojl spalujicich nyni tuzemské hnédé uhli. Existuje realné
riziko, Ze k vystavbé novych regulacnich zdrojd (na zemni
plyn) nedojde v dostatecné mife a v¢as. Soustava s vysokym
podilem OZE bude pro svij bezpecny provoz potfebovat prvky
flexibility (baterie, Fizeni spotfeby, elektrokotle, zadsobniky
tepla, omezovani vyroby, pfesun spotieby v ¢ase, P26, ...).
Existuje riziko, Ze flexibilita nebude dostupna v potfebné mire.
Rizikem pro rozvoj akumulace, at uz bateriové, P2G ¢ijiné, je
neexistujici legislativa pro jeji pripojovani a provozovani.

Rizika ¢ Risks

operation of Czech gas storage facilities presents a high risk
not only for the gas sector, but newly also for the electricity and
heating industries.

Power system operability, self-sufficiency

All case studies are designed so that the power system remains
operable. There is a risk that the measures designed within

the Czech Republic power system (especially the investment

to electricity sources and flexibility and accumulation) will not

be implemented and the Czech Republic will become a deficit
country dependent on electricity imports or a country with a power
system that is hard to control. Electricity imports from abroad
are highly hypothetical as shown by present state of the ENTSO-E
zone as well as the analyses formulated within the Long-term
Balance.

Unfavourable environment for future operation and
construction of large nuclear units

Unfavourable environment for future operation and construction
of large nuclear units greatly affects power balance and reliability
of the system. Early decommissioning of the existing nuclear
sources or their decommissioning without replacement is an
extremely high risk for self-sufficiency of the Czech Republic in
covering the demand for electricity as well as decarbonisation of
the energy sector.

Quick withdrawal from coal use and rapid development of
renewable sources

Extremely quick development or on contrary decline in selected
categories of sources can be considered a risk. Especially the coal
energy sector, which is currently the most important source of
electricity generation, poses the risk that in the case of decision
on early decommissioning of production from coal (if defined as
a binding target) new sources of equivalent production capacity
will not be commissioned in time. The same risk is presented
by quick development of RES if adequate regulation facilities,
flexibility and accumulation do not react to it.

Lack of regulation sources, flexibility and accumulation

In the forthcoming period, huge amount of domestic brown coal
fired spinning sources is to disappear from the Czech Republic
power system. There is an actual risk that new (natural gas fired)
regulating sources will not be completed in time and sufficient
amount. The system with high share of RES will require flexibility
means (batteries, P2G, demand side management, electric
boilers, heat storages, generation reduction, load time shifting
etc.) for its safe operation. There is a risk that the flexibility will
not be available in sufficient scope. A risk for the development

of accumulation, be it batteries, P2G or others, is posed by the
missing legislation for its connection and operation.

67



68

Rizika ¢ Risks

Teplarenstvi

Dynamicky se stupnujici emisni pozadavky a drahé povolenky
jsou vysokym rizikem pro teplarny spalujici nyni prevazné uhli.
Zejména mensi subjekty mohou mit problémy s opakovanym
financovanim technickych Uprav stavajicich technologif,

s prechodem na plyn a s ndkupem povolenek. Pokud bude

Cast zdrojl, které jsou nyni v kategorii KVET &i poskytuji sluzby
vykonové rovnovahy, nahrazena pouze vytopenskymi provozy,

je rizikem deficit jak vyroby elektriny, tak sluzeb vykonové
rovnovahy. Toto riziko je zesilovano stale pretrvavajicim
zvyhodnénim zdrojd do 20 MWt , které nejsou zatizeny platbami
za povolenky EU ETS. Jedinym bezemisnim feSenim pro
teplarenstvi je kromé biomasy, jejiZ potencial je omezeny, vyuziti
jadra, at uz pomoci dalkovych teplovodl z velkych jadernych

blokl nebo pozdéji pomoci malych moduldrnich reaktord.

Elektrickeé sité

Situace, kdy vykon odstavovanych zdrojd v sitich 110 kV
nebude nahrazen vystavbou novych zdrojd nebo transformaci
PS/110 KV, je rizikova ve viech pripadovych studiich. Jednim

z dlsledki je zvySené zatéZovani transformace PS/110 KV,
daldim dlsledkem je riziko nedodrzeni kvality napéti

v distribuénich sitich. Zejména schopnost odstavovanych
zdrojd requlovat jalovy vykon a napéti bude nutné nahradit
jinymi prostiedky, a to jak prostiedky provozovatell DS, tak

i vyuzivanim regulacnich schopnosti novych decentralnich
zdrojd. Rozvoj elektromobility a konverze Zelezni¢ni trakce
budou mit zvySené naroky na posilovani distribuénich siti vSech
napétovych hladin. Pro pripadovou studii Nové technologie je
vyznamnym rizikem omezeni i zpozdéni vystavby liniovych
staveb v elektrickych sitich nn a vn. V této pripadové studii je
riziko nedodrzeni kvality napéti vyraznéjsi vlivem masivniho
nasazeni decentralni vyroby v sitich nizsich napétovych hladin.

Heating industry

The dynamically escalating emission requirements and high
allowances price present a high risk for mostly coal-fired heating
plants. Especially the smaller subjects may find it difficult

to finance the necessary technical adaptations of present
technologies, transition to gas and purchase of allowances. If part
of the sources which are currently included in the CHP category
or provide the services of capacity balance is replaced solely by
heating, there is a risk of electricity generation deficit as well

as missing regulating services. The risk is intensified by the
persisting preferential treatment of sources smaller than 20 MW
which are not loaded by payments for EU-ETS allowances. The
only zero emission solution for the heating industry is, apart from
limited biomass, the use of nuclear fuel be it by means of long-
distance heat lines from large nuclear blocks or by small modular
reactors. In the case of the SMR, there is a risk that conditions for
their operation within the Czech Republic will not be set in time.

Electrical networks

The situation where the capacity of sources being decommissioned
in 110 kV grids is not compensated for by construction of new
sources or TS/110 kV transformations is risky in all of the case
studies. One of the implications is the increased load of the

TS/110 kV transmission, another one the risk of failing to maintain
the voltage quality in the distribution networks. Especially the
capability of the decommissioned sources to regulate the reactive
power and voltage will have to be substituted by other means,
whether the means of the distribution system operators or the use
of regulation capabilities of the new distributed sources. In the
New Technologies case study, a significant risk is represented by
restrictions and/or delays in the construction of power lines in low-
voltage and high-voltage grids. In the New Technologies case study
the risk of failure to provide quality voltage is more significant

due to the massive use of distributed production in lower-voltage
networks.
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RIZIKA PLYNARENSTVI

RIZIKA PRO CELY PLYNARENSKY SEKTOR

Podpora plynarenstvi od decizni sféry

Hlavni vyzvou pro pramysl, celé plyndrenstvi nevyjimaje,

bude nejen environmentalni politika EU s ddrazem

na dekarbonizacni cile, ale i ziskani podpory ¢eské i evropské
decizni sféry pro dalsi fungovani plynarenstvi. Velkym rizikem
pro celou energetiku je nebezpedi politického rozhodnuti

o ukonceni vyuzivani zemniho plynu sméfujici v meznim
pripadé az k zaniku plynarenstvi. Toto riziko by mélo velmi
vyrazné negativni ddsledky i pro sektor elektroenergetiky

a teplarenstvi, kde se s plynem pocita jednak jako s ndhradou
za uhli, jednak pro potfeby vyrovnavani dodavek elektriny

z OZE. Predevsim sektor teplarenstvi a prdmyslovych energetik

nema za uhli jinou alternativu nez zemni plyn.

Nesplnéni cilt EU

Kromé stavajicich cill, napr. v oblasti G¢innosti, Gspor

a emisi, vzniknou velmi pravdépodobné i cile uréujici podil
obnovitelnych plynd (vodik, synteticky metan, biometan)

na tuzemské spotfebé plynu. Vtlaceni téchto plynd

do plynarenské soustavy CR lze do roku 2030 ocekavat pouze
v omezeném rozsahu a s vysokou pravdépodobnosti nebude
stacit k naplnéni cild. Bez vhodné nastavené podpory vyroby
obnovitelnych plynd a jejiho adekvatniho naasovani hrozi riziko
nesplnéni cild EU. Zarover je pravdépodobné, Ze cile budou
prabézné navySovany.

Konkurenceschopnost plynarenstvi a ekonomické
znevyhodnéni zemniho plynu

Technologicky zplsob, jakym se bude ubirat snaha o dosaZenf
klimatickych cild, mize velmi nepfiznivé ovlivnit stav a kondici
plynarenského sektoru jako takového, a to pfedné ve smyslu
vynaloZenych investi¢nich nakladd na implementaci novych
technologii do sité a s tim spojené navysSeni cen pro koncové
zakazniky.

Nepfiznivé se vyroba nekonvenénich plynd mize odrazit

i v jinych sektorech narodniho hospodafstvi, nebot je
energeticky narocna. Rizikem jsou utopené naklady

do infrastruktury i do podpory a realizace novych technologif
pro vyrobu obnovitelnych plynd v pripadé, Ze se evropska
energetika nakonec vyda cestou maximalni podpory
elektrifikace konecné spotreby.

Rizika ¢ Risks

RISKS FOR GAS SECTOR

RISKS FOR THE ENTIRE GAS SECTOR

Struggle for the support of the decision sphere

The main challenge for the industry, including the entire gas
sector, will be the EU’s environmental policy with a focus on
decarbonisation targets, as well as an intense struggle of all gas
operators to win the support of both the Czech and European
decision spheres. The danger associated with the political
decision to discontinue the utilisation of natural gas, which might
lead, in the most extreme cases, to the ultimate demise of the gas
sector in the Czech Republic, poses a grave risk. The realization
of this risk would have alarming consequences even for the
electricity and heating industries, wherein gas is being relied
upon both as the replacement for coal and to offset the supply of
electricity from RES. Especially the heating and industrial energy
sectors has no alternative to coal than natural gas.

Failure to meet EU targets

The existing targets in the areas of efficiency, savings and
emissions, for example, are fairly likely to be supplemented by
targets determining the proportion of renewable gases (hydrogen,
synthetic methane, biomethane) in domestic gas consumption.
The injection of these gases into the Czech gas system can only be
expected to a limited extent up until 2030 and will very unlikely be
sufficient to meet the set targets. Without the appropriate support
for renewable gas production and its adequate timing, there will
be a real risk of failing to meet EU targets. At the same time, the
targets are likely to be continuously reassessed and increased.

Competitiveness of the gas sector and economic disadvantage
of natural gas

The technological direction taken in an effort to meet climate
targets may have an adverse impact on the state and condition of
the gas sector as such, mainly in terms of the investment costs of
implementing new system technologies and the associated price
increase for end customers.

Moreover, the adverse effects of renewable gas production

may spread into other sectors of the national economy due

to its energy demands. The risks include sunk costs of the
infrastructure and of the support and implementation of new
technologies for the production of renewable gases in the event
the European energy sector eventually decides to move in the
direction of maximum support for the electrification of final
energy consumption.
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Rizika ¢ Risks

Nékteré infrastrukturni projekty jsou sice na zakladé poptavky
trhu podporovany, potieby trhu se ale méni dynamicky.
Plynovody se stavaji navzajem konkurencnimi a jejich kapacity
nemusi byt rentabilné vyuzity. Rizikem jsou tedy i ndklady
utopené v projektech, které nebudou mit realné vyuziti.

Konvenéni zemni plyn je prirozené levnym palivem a existuje
riziko, Ze pti snaze zajisténi rentability obnovitelnych plynt ¢i
rozhodnutim politickych orgdnd maze dojit k jeho znevyhodnéni
s vlivem na rentabilitu predevsim tepelné narocného primyslu.
Nejvice diskutovanym znevyhodnénim je zavedeni uhlikové
dané.

PROVOZ SOUSTAVY

Severni Morava

Dlouhodobym provoznim rizikem je zdsobovani regionu
Severni Moravy jedinou linii plynovodu DN 700. V pfipadé, ze
bude zachovan soucasny stav (tedy DN 700) a zaroven dojde

k ukonceni ¢innosti nékterého ze z&sobnikl v oblasti, je situace
v zimnim obdobi extrémné rizikova.

Zasobniky

Dlouhodoba rovnovaha oekava rist poptavky plynu. Tento
rdst by mél byt ndsledovan rdstem nebo alespon stagnaci
zasobnikovych kapacit. Omezeni ¢i konec provozu ceskych
zasobnikd je vysokym rizikem nejen pro samotné plynarenstvi,
ale nové i pro elektroenergetiku a teplarenstvi. V pripadé
selhani dodavek plynu z okolnich statl nebude vyrobni
zaékladna disponovat dostate¢nymi zasobami plynu pro
preklenuti havarijniho stavu.

Prechody teplaren na plyn

Plyn mdZe vyznamné prispét k ¢astecné dekarbonizaci
Ceského teplarenstvi. V pripadé masivniho pfechodu teplaren
na spalovani plynu existuje readlné riziko, Ze nékteré provozovny
nebudou moci byt dostatec¢né rychle pripojeny s ohledem

na nedostatecné kapacity distribuénich plynovodd.

NOVE PLYNY V SOUSTAVE

Neexistujici legislativa pro vyrobu, prepravu, distribuci

a skladovani obnovitelnych plynd

Rizikem pro efektivni integraci obnovitelnych plynd

do plynarenstvi je neexistujici legislativa oSetfujici pravné,
technicky a trzné jejich vyrobu, pfepravu a distribuci a absence
synergického propojeni podminek pro pripojeni novych
technologii (napf. P2G) do plynarenské a elektrizaéni soustavy.

Even though some infrastructure projects garner support based
on market demand, market needs tend to change dynamically
over time. Gas pipelines become mutually competitive, while their
capacities may not always be used cost effectively. Consequently,
an additional risk lies in costs sunk in projects with no real use.

Conventional natural gas is a naturally cheap fuel which, however,
is susceptible to the risk of becoming disadvantaged either due to
the efforts to maximize the profitability of renewable gases or as
the result of a political decision. The most debated disadvantage
has been the introduction of the carbon tax.

SYSTEM OPERATION

North Moravia

The long-term operational risk lies in continuing to supply the
region of North Moravia using only a single DN 700 gas pipeline.
If the current status quo remains unchanged (i.e. DN 700) and any
of the storage facilities within the region is taken out of service,
the risk will become extreme in the winter period.

Storage facilities

The Long-term Balance is expected to result in rising gas
demand. This rise should be followed by an increase or at least
stagnation in storage capacities. The restriction or cessation

of operation of Czech storage facilities presents a high risk not
only for the gas sector, but also for the electricity and heating
industries. In the event of failing gas supply from the surrounding
states, the production base will not have sufficient gas reserves
available to overcome the emergency situation.

Transition of heating plants to gas

Gas has the potential to substantially contribute to partial
decarbonisation of the Czech heating industry. However,

a transition of heating plants to gas burning on a mass scale poses
a real risk of some plants not being able to be connected to the
system due to the insufficient capacity of distribution gas pipelines.

NEW GASES IN THE SYSTEM

Lacking regulation of production, transmission, distribution and
storage of renewable gases

The risks hindering the effective integration of renewable

gases into the gas sector include non-existing legislation to
provide a legal, technical and market basis for their production,
transmission and distribution as well as the absence of

a synergistic link between the conditions for connecting new
technologies (e.g. P2G) to the gas and power systems.
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Infrastruktura, méreni spalného tepla a bezpecnost
Vodik diky svym fyzikalné-chemickym vlastnostem snizuje
disponibilni kapacitu plynovodl, mechanickou pevnost
ocelovych materiald plynovod( o 30 aZ 50 % a snizuje

mez Unavy oceli. Rizikem je zvySena mira vyskytu havarii
na plynovodech.

Pro Uspésnou integraci vodiku do plynarenské soustavy by
musel vzniknout sofistikovanéjsi systém méreni spalného
tepla oproti systému soucasnému, kdy se kvalita méri jen
na relativné malém poctu vybranych stanic. Samostatnou
otdzkou z0stava, jak a kde spalné teplo méfit kvali fakturaci.

Vy8si koncentrace vodiku v soustavé si mdze vyzadat
prenastaveni smési paliva na vice ochuzenou smés,

v extrémnim pripadé si mQze vyzadat Gplnou zménu skladby
spotrebi¢l u koncovych zakaznikd. To je spojeno s extrémnimi
investicemi do soustavy.

Nedostatek kapacit na vyrobu obnovitelnych plynd, které by
energeticky nahradily zemni plyn

Pro zajidténi napt. predepsaného podilu obnovitelnych plynd
na konecné spotrebé plynu by bylo nutné vyrabét tyto plyny
cileng, nikoli jen z prebytkl OZE. To by vedlo k nardstu
poptavky elektriny nad rémec pribéhl predstavenych

v Dlouhodobé rovnovéze. Rizikem tedy je jak nedostatek
vyrobnich kapacit, tak navySeni spotfeby elektriny pro cilenou
vyrobu obnovitelnych plyna.

RUzny pFistup v jednotlivych zemich

Rozdilné narodni finan¢ni podpory pro vyrobu obnovitelnych
plyn& mohou vést k vyrazné rozdilnym cendm plynu

na jednotlivych trzich, a tudiz k minimalnimu pfinosu z udélené
podpory pro zemi s nizkou cenou plynu - zeleny plyn se

spotrebuje v jiné zemi, nez kde pobirad podporu.

Nizsi vyuziti kapacit prepravni soustavy

Rozvoj vysoce decentralizované vyroby obnovitelnych plynd,
které budou nasledné vtlaceny a spotfebovany v rdmci
distribu¢niho systému, povede k niz§imu vyuziti kapacit
prepravni soustavy.

Rizika ¢ Risks

Infrastructure, heating value measurement and safety

Due to its physical and chemical properties, hydrogen decreases
the available capacity of gas pipelines, reduces the mechanical
resilience of steel pipeline materials by as much 30 to 50%

and lowers the fatigue limit of steel. The risks include a higher
incidence rate of gas pipeline accidents.

Successful integration of hydrogen into the gas system

would require a more sophisticated system of heating value
measurement to replace the existing system, whereby quality

is measured at only a limited number of selected stations.

A separate issue is how and where to measure the heating value
for the purposes of billing.

Higher concentrations of hydrogen within the system may
necessitate the resetting of the fuel mixture to a more depleted
one and, in extreme cases, could require a complete change in
the composition of appliances used by end customers. This would
entail enormous investment in the system.

Insufficient capacity for the production of renewable gases to
replace natural gas

In order to secure the required share of renewable gases in

final gas consumption, for example, these gases would have to
be produced in a targeted manner, not just from surplus RES.
This would lead to an increase in electricity demand beyond the
projections presented in The Long-term Balance. Accordingly,
the risks include both the lack of production capacity and an
increase in power consumption due to the targeted production of
renewable gases.

Differences in the approach adopted by individual countries
Differences in national funding of renewable gas production may
lead to substantial differences in gas prices on individual markets
and, in turn, to the reduction of benefits received by countries with
low gas prices as green gas is consumed in a country other than
where funding is received.

Lower utilisation of the system capacity

The development of a highly decentralized production of
renewable gases, to be subsequently injected into and consumed
within the distribution system, will lead to lower utilisation of the
transmission system.
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ZAVERY
CONCLUSIONS

ELEKTROENERGETIKA

Sobéstaénost CR v ramci ENTSO-E

e Cely region ENTSO-E je v poslednich trech letech deficitni;
v roce 2018 skoncil s dovozovym saldem ve vysi 14,5 TWh
prevazné z Ruska, Béloruska a Ukrajiny. Tato situace se
s uzavienim jadernych zdroj& v Némecku vyrazné zhorsi.
Dovoz elektfiny ze zahrani&i do CR je vysoce rizikovy a vhodny
jen pro feSeni krizovych situaci, nelze na ném zaloZit
energetickou bezpeénost CR.

e Zakladnim atributem rozvoje ES CR musi byt trvala
sobéstacnost ve vyrobé elektfiny a udrzeni ES v komfortné
provozovatelné konfiguraci. Naplnéni tohoto cile nebude
snadné: JEDU je za svoji pldnovanou Zivotnosti, mize
vzniknout tlak na odstaveni JETE, vystavba nového j&dra je
nejista, ve velkém budou odstavovany uhelné zdroje a zaroven
dojde k vysokému rozvoji OZE.

* Nulova pfipadova studie ukazuje, 7e pokud nebude v CR
zprovoznén zadny novy vyznamny zdroj elektriny, dojde
k preklopeni z prebytkd na nedostatky pohotového vykonu
nejpozdéji v roce 2031. Casovy horizont zale?i na ristu
zatiZeni a na odstavovani soucasnych zdroji. Zdsadné
mUze termin ovlivnit odstaveni JEDU nebo vybranych zdrojt
zatiZzenych nejistotou v otdzce pldnované Zivotnosti (plnéni
emisnich limitQ, zavislost provozu na cené elektfiny aj.).

Nové technologie (akumulace, demand side management,
flexibilita, ...) samy o sobé nezajisti dekarbonizaci ¢eské
energetiky, jejich Uspésna integrace je vSak nezbytné nutnou
podminkou pro umoznéni provozu vysokého podilu OZE

v Ceské ES.

Z hlediska energetické bezpelnosti je maximalné vhodné

uprednostiovat dovoz plynu pred dovozem elektFiny. Zaroven
plati, Ze nové jaderné zdroje nejsou jedinym moznym
prostfedkem pro feSeni indikovaného deficitu v ES - rychlym
feSenim je vystavba zdrojd pravé na zemni plyn.

ELECTRICITY INDUSTRY
ENTSO-E region and self-sufficiency of the Czech Republic

The whole ENTSO-E region has been deficit in the last three
years; year 2018 was closed with the import balance of 14.5 TWh
mainly from Russia, Belarus and Ukraine. The situation is to
worsen even further after the nuclear blocks in Germany are
decommissioned. It still stands true that electricity imports from
abroad are only hypothetical, welcome in critical situations but
not a base on which energy security of the Czech Republic can
be built.

Permanent self-sufficiency in electricity production and
maintaining of comfortably operable configuration of the power
system has to be the primary attribute of the development

of the Czech Republic power system. The situation in which

the Dukovany NPP passed its planned lifespan, there can be
pressures to decommission the Temelin NPP, construction of
new nuclear blocks is rather uncertain, coal sources are to be
decommissioned in a large scale and renewable sources are

to rapidly develop, will by highly challenging for all involved
entities.

The Zero case study shows that if no new source of electricity is
commissioned in the Czech Republic, the surplus of available
capacity will turn into its lack between 2024 and 2031. The

time horizon depends on the increase in the load and on
decommissioning of present sources. The date can be strongly
affected by decommissioning of the Dukovany NPP or of other
sources whose planned lifespan is uncertain (meeting the
emission limits, operation dependency on electricity prices etc.).
New Technologies (accumulation, demand side management,
flexibility, etc.) will not themselves ensure decarbonisation of the
Czech energy sector, their development is however an essential
condition for integration of the high share of RES into the Czech
Republic power system.

In terms of energy security, gas imports should be given
precedence to electricity imports. Concurrently, nuclear sources
are not the only possible means to address the indicated deficit
in the Czech power system.

Zprava o ocekavané rovnovaze mezi nabidkou a poptavkou elektriny a plynu ® Expected Electricity and Gas Balance Report



Poptavka elektriny

e Spotreba elektfiny v roce 2018 Cinila 62,4 TWh, po teplotnim
prepoctu pak 62,8 TWh. Poptavka elektfiny v CR poroste.
V roce 2060 se poptavka elektriny véetné elektromobility
vyrazné nelisi dle pFipadovych studii a dosahuje hodnot
91,6 TWh (Koncepéni), 98,5 TWh [Nové technologie)
a 95,6 TWh (Konzervativni]. Spotfeba elektromobild v roce
2060 v Koncepcéni studii ¢ini 10,3 TWh a pro obé nizkouhlikové
studie je spotieba elektromobility shodné na Urovni 13,1 TWh.

Primarni zdroje a zdrojova zakladna ES CR

¢V dlouhodobém horizontu do roku 2060 je nesporné,
Ze uhli jakoZto soucasny rozhodujici primarni zdroj pro
elektroenergetiku témér zmizi z ceské ES. Na zakladé
provedenych analyz se nejvétsi Ubytek projevi v obdobi
let 2035 a7z 2040, kdy se kumulované odstavi velky rozsah
uhelnych zdrojd, které budou na hranici své technické
zivotnosti a které soucasné nebudou mit dostatek uhli.
Tento Ubytek zdrojl elektfiny a tepla bude nutné nahradit,
pricemz jde o zdroje poskytujici zakladni vykon s vysokou
dobou vyuZiti. Z velkych uhelnych zdroji bude po roce 2040
v provozu jen blok 660 MW v Ledvicich, u néhoz jesté zbyva
v bilanci hnédé uhli z lomu Bilina.

Vyznam jadra v elektroenergetice CR naroste. Provedené
analyzy dokazuji, Ze Ceskou energetiku nelze dekarbonizovat
bez provozu jadernych elektraren - at uz pdjde o velké bloky
¢i SMR. Pravé SMR mohou byt navic prakticky jedinym
bezemisnim lokalnim zdrojem dodavek tepla. To je i otdzka
zasobovani Prahy po roce 2036, kdy jiZ nebude mozné
zajistovat dodavky tepla z hnédého uhli z elektraren Mélnik.

Vedle jadra naroste i vyznam vyuzivani plynu

v elektroenergetice a teplarenstvi. Plyn je spolu s jadrem
palivem, které v CR mdZze Fedit absenci uhli a zaroven
prispéje k provozuschopnosti soustavy s vysokym podilem
OZE. Spolu s nartstem vyuzivani plynu jde vak ruku v ruce
nariist zavislosti CR na dovozovych priméarnich zdrojich.
Zemni plyn ma nizsi emisivitu, jeho vyrazné vyuziti by ale
nevedlo k vyraznéjSi dekarbonizaci Ceské elektroenergetiky.

.o

Nejvygsi potencidl pro rlst ma z obnovitelnych zdrojd

fotovoltaika nasledovana vétrnymi elektrarnami. Potencial
biomasy a BRKO je omezeny, u elektfiny vyrobené z bioplynu
mze dojit k poklesu vzhledem k preferenci biometanu.
Geotermalni zdroje budou marginalni.

Zavéry » Conclusions

Electricity demand

Electricity consumption in 2018 amounted to 62.4 TWh

and 62.8 TWh after conversion to temperature standard.
Electricity consumption in the Czech Republic will continue

to rise. Electricity consumption in 2060 varies according

the respective case study, reaching 91.6 TWh (Conceptuall,

98.5 TWh (Low-Carbon - New Technologies) and 95.6 TWh
(Low-Carbon - Conservative]. Electromobility consumption in
2060 may, according the individual case study, reach 10.3 TWh
(Conceptual), and 13.1 TWh for Low-Carbon - New Technologies
and Low-Carbon - Conservative case studies.

Primary sources and source base of the Czech Republic
power system

Coal as the currently most important primary source of the
energy sector will almost disappear from the Czech Republic
power system by 2060; the greatest decline is to happen
between 2035 and 2040 when a large scope of traditional coal
sources will be cumulatively decommissioned as they will
reach the limit of their technical lifespan and will concurrently
be short of coal supplies. This decline in installed capacity will
need to be replaced while these sources cover base load with
high utilisation. Of the large coal sources, only a 660 MW unit
in Ledvice is to be in operation after 2040 for which brown coal
from the local Bilina mine remains in the balance.

The analyses show that Czech energy sector cannot be
decarbonised without nuclear power plants operation - be it
the large blocks or small modular reactors. The small modular
reactors can moreover be actually the only zero emission local
sources of heat supplies. They also relate to supplies for Prague
after 2036 when heat supplies from the Mélnik brown-coal
power plant are no more possible.

The importance of gas in both electricity and heating sectors
will grow. Gas is a fuel which can solve the lack of coal in the
Czech Republic and contribute to operability of the system with
high share of RES. At the same time however, the dependence
of the Czech Republic on imported primary sources would
increase. Although the specific emissions from gas are lower, its
high utilization would not lead to higher decarbonisation of the
Czech power system.

As far as RES are concerned, the highest potential is shown for
photovoltaics followed by wind power plants. The potential of
biomass and biodegradable municipal waste is limited, decline
can be recorded in electricity generated from biogas due to the
preference of bio-methane.
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Provoz soustavy

o Ceska ES bude potfebovat nové technologie, aby zGstala
komfortné provozovatelna. Pro pfipadové studie Koncepcni
a Konzervativni jde o systémy pro denni akumulaci (napF.
baterie ¢i PVE] a o fizeni spotieby. Pro pripadovou studii Nové
technologie jde opét o denni akumulaci (avéak v mnoZstvi
vice nez desetindsobném oproti Koncepéni.

e Pripadova studie Nové technologie bude vyzadovat rovnéz
akumulaci sezonni [vyroba vodiku), maximalni vyuZiti Fizeni
spotieby a jeji presun v ase, vysoké nasazenf elektrokotll
a moznost odpojovat vyrobu z OZE.

e VSechny pFipadové studie vyZaduji pro svou provozuschopnost
nové jaderné zdroje a zdroje na zemni plyn.

Emise

¢ \/ koncepcni pripadové studii doslo k poklesu emisi
sklenikovych plyn do roku 2050 0 76 % a do roku 2060 0 75 %
oproti roku 2005.

¢ \/ pripadové studii Nové technologie je snizeni 0 80% v roce
2050 a 85% v roce 2060 ve srovnani' s rokem 2005.

e \/ pripadové studii Konzervativni pak doslo ke snizeni 0 83 %
v roce 2050 a 0 87 % v roce 2060.

Elektrickeé sité

e Planovany rozvoj elektrickych siti se jevi jako dostatecny
pro pripadové studie Koncepéni a Konzervativni s ohledem
na predpokladany rozvoj zdrojové zakladny a oCekavané
spotieby dle téchto studii.

¢ \ pripadové studii Nové technologie neni mozné
do distribucnich siti nn a vn pripojit a bezpecné provozovat
predpokladané velké mnozstvi decentralnich zdrojl bez
velmi vyraznych investic¢nich a provoznich opatfeni a bez
intenzivniho vyuziti akumulace v provozu siti. Tato pripadova
studie vyZaduje pro udrZeni napéti v provoznich mezich
pripojeni velkého mnoZstvi kompenzacnich prostredkd
v prenosové soustavé nad soucasny stav.

Trh a ekonomika
¢ \lyrobni naklady elektfiny v Konzervativni studii dosahuji
2855 CZK, ../MWh, v pFipadé Koncepéni se zastavi na Urovni

2019

2731 CZK,../MWh. Jako nakladové nejméné efektivni vychazi

2019
Nové technologie s naklady 3 087 CZK,,./MWh v roce 2060.

e Celkové roéni naklady na vyrobu elektfiny dosdhnou v roce
2060 az 224 mld. CZK, ., v pfipadové studii Nové technologie,

2019

198 mld. CZK,,,, v Koncepcni, zatimco s nejnizsimi

naklady ve vysi 181 mld. CZK,, ., pracuje pripadova studie
Konzervativni.

System operation

e The Czech Republic power system will require new technologies
to remain comfortably operable. In the Conceptual and
Conservative case studies, it means daily accumulation
(e.g. batteries or HPS) and demand side management.

¢ In the New Technologies case study, it is again the daily
accumulation (but in more than tenfold volume compared to
the Conceptual case study) but also seasonal accumulation,
maximum demand side management and load shifting, high use
of electric boilers and the possibility to limit RES generation.

e New nuclear and natural gas sources are required for
operability of all of the case studies.

Emissions

¢ In the Conceptual case study, there was a drop of greenhouse
gas emissions by 76% in 2050 and by 75% in 2060 compared
to 2005.

¢ In the New Technologies case study, there was a drop of 80% in
2050 and 85% in 2060 compared to 2005.

¢ In the Conservative case study, there was a reduction of 83% in
2050 and 87% in 2060.

Electrical networks

e The planned development of power grids is sufficient for the
Conceptual and Low-Carbon - Conservative case studies with
regard to the anticipated development of the source base and
consumption levels as predicted by these studies.

e The volume of distributed sources envisaged in the New
Technologies case study is not possible to connect to LV and
HV distribution networks and safely operate without major
investment and operational measures and without intensive
utilisation of accumulation in operating the networks. This case
study requires a large number of reactive power management
equipment in the transmission system to maintain voltage ratios
within operating limits.

Market and economy

e Electricity production costs amount to CZK, . 2 855 /MWh in the
Conservative case study, CZK, . 2 731 /MWh in Conceptual case
study. New Technologies are the least cost-effective, with costs
of CZK,,,, 3 087 /MWh in 2060.

e The total annual costs of electricity production will reach CZK
224 billion in the New Technologies case study, CZK, . 198
billion in the Conceptual case study, while the Conservative case

2019

study works with the lowest costs of CZK,; . 181 billion.
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PLYNARENSTVi

Spotreba plynu

* Spotreba plynu v roce 2018 ¢inila 8,18 mld. m® (87,3 TWh).
Po prepoctu na teplotni normal pak 8,64 mld. m® (92,1 TWh).
Spotieba plynu v CR v nasledujicich letech poroste. Jeji
rdst nejsilnéji zavisi na vyuZiti plynu v elektroenergetice
a teplarenstvi.

e Hodnoty spotreby plynu v roce 2060 se lisi dle pfipadovych
studif a dosahuji hodnot 223,2 TWh (Koncepénil, 165,6 TWh
(Nové technologie) a 164,3 TWh (Konzervativni).

e Spotfeba plynu na monovyrobu elektfiny dosahne dle
jednotlivych pripadovych studii v roce 2060 hodnot 53,0 TWh
(Koncepcnil, 9,3 TWh (Nové technologie) a 5,8 TWh
(Konzervativni).

e Spotreba plynu na KVET dosahne v roce 2060 hodnot
65,5 TWh (Koncepéni), 63,2 TWh [Nové technologie)

a 63,4 TWh (Konzervativni].

¢ Rdst zavislosti na zemnim plynu vzhledem k nutnosti jeho
dovozu navysuje zranitelnost Ceské energetiky a sniZuje
energetickou sobéstacnost.

Zdroje plynu a trasy pro ¢R

¢ \ piipadé pouze mirné penetrace obnovitelnych plynt
v evropském plynarenstvi budou hlavnimi zdroji plynu pro
zemé EU v celém FeSeném obdobi dodavky LNG a ruského
plynu.

¢ Vyznam tuzemskych zdroji plynu mdze silit, ale vzhledem
k oekdvanému nardstu poptavky plynu nelze ocekéavat,
Ze by se vyznamnym podilem podilely na pokryti tuzemské
poptavky plynu.

Prepravni soustava

e Hrani¢ni predavaci stanice NET4GAS a jejich vstupni kapacity
(113 mld. m® ro¢né) jsou dostatecné pro pokryti poptévky dle
vSech pripadovych studii.

e Projekt Capacity4Gas posiluje kapacitu pfepravni soustavy
v CR a tim zvySuje také jeji tranzitni roli v ramci pFepravy
zemniho plynu v EU.

¢ Vhodnym feSenim situace na Severni Moravé se jevi realizace
plynovodu Partial Loop DN 1000 mezi body Tvrdonice
a Bezmérov.

* Realizace novych propojeni na Polsko (Stork 1)
a na Rakousko (BACI) neni na zédkladé provedenych
analyz v Zadné z pripadovych studii nezbytna pro zajisténi
dostate¢nych objem plynu na pokryti celkové poptavky v CR.
Z pohledu diverzifikace tras by vSak tato propojeni pfinosna
byla.

Zavéry » Conclusions

GAS SECTOR

Gas consumption

¢ In 2018, gas consumption amounted to 8.18 becm (87.3 TWh) and
8.64 becm (92.1 TWh) after conversion to temperature standard.
Gas consumption in the Czech Republic will continue to rise. Its
increase is mainly dependent on the level of gas utilisation in
the electricity and heating industries.

e Gas consumption in 2060 varies according the individual case
studies, reaching 223.2 TWh (Conceptual], 165.6 TWh (Low-
Carbon - New Technologies) and 164.3 TWh (Low-Carbon -
Conservative).

e In 2060, gas consumption for electricity monoproduction will
reach 53.0 TWh (Conceptuall, 9.3 TWh (Low-Carbon - New
Technologies) and 5.8 TWh (Low-Carbon - Conservative).

¢ In 2060, gas consumption for CHP will reach 65.5 TWh
(Conceptual), 63.2 TWh (Low-Carbon - New Technologies) and
63.4 TWh (Low-Carbon - Conservative).

e The growing dependence on natural gas imports rises
vulnerability of Czech energy system and reduces energy self-
sufficiency.

Gas sources and routes for the Czech Republic

¢ Provided the penetration of renewable gases into the European
gas sector is only moderate, the main sources of gas for EU
countries will consist of LNG and Russian gas supplies during
the given period.

¢ Although domestic gas sources may increase in significance,
they are unlikely to play a greater role in accommodating
domestic gas consumption due to the expected rise in demand.

Transmission system

e The NET4GAS border transfer stations with annual input
capacities of 113 becm are sufficient to meet the demand
according to all case studies.

¢ By enhancing the capacity of the Czech transmission system,
the Capacity4Gas project further expands its transit role within
the European gas transmission system.

e Construction of the Partial Loop DN 1000 gas pipeline between
Tvrdonice and Bezmérov offers an optimal solution to the
situation in North Moravia.

¢ New interconnectors to Poland (Stork Il) and Austria (BACI) are
not necessary for safeguarding adequate gas supply volumes
to meet total gas consumption of the Czech Republic according
to simulations provided for each case study. In terms of gas
transport routes diversification both interconnectors would be
beneficial.
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Distribucni soustavy

* Predavaci kapacita z prepravy do distribuce (55 mld. m?) se
jevi pro ocekavany rozvoj spotreby jako dostatecna. Pro nové
vyznamné zdroje vyrabéjici elektfinu a KVET z plynu budou
muset byt budovény nové predavaci stanice.

¢ Byla identifikovana slabd mista DS, ktera jsou limitujicim
prvkem pro zménu paliva z uhli na plyn u teplarenskych
zdrojd.

e Elementarni obnova plynarenské distribuce je nutnou
podminkou pro budouci integraci zelenych plynd do ¢eského
plynarenstvi.

Zasobniky

« CR bude i nadale potfebovat zasobniky plynu, jejich role
se vSak zméni, resp. pribude dalsi k té stavajici, kdy
slouzi zejména pro pokryti vysoké zimni poptavky. Nove
se zasobniky v pripadé vyuziti plynu v elektroenergetice
a teplarenstvi stanou vysoce dlleZitym bezpecnostnim
prvkem, jehoz vyznam silné presahne sektor plynarenstvi.

* Pokud by CR disponovala i nadale jen stavajici zasobnikovou
kapacitou, pak by od roku 2036 v zadné z pripadovych studii
nebylo naplnéno rozmezi stanovené SEK.

* Pro udrZeni poméru zasobnikové kapacity vici spotiebé plynu
v rozmezi SEK by bylo nutné zprovoznit 1 mld. m® novych
zasobnikovych kapacit pro pripadové studie Konzervativni
a Nové technologie, pro studii Koncepéni je to 3,3 mld. m?.

K datu zhotoveni studie neevidujeme zadny zajem o vystavbu
téchto kapacit.

Ekonomika

e Odhad rocnich investic do plynarenstvi ¢ini v roce 2060
priblizné 21 mld. CZK,,,, pro Koncepcni piipadovou studii, pro
zbylé dvé je to 16 mld. CZK,,,.

e Cena plynu bude dlouhodobé narlstat dle referen¢niho
scénéare na Groven 23 a7 27 EUR/MWh v roce 2060. Cena
plynu pro konecné zakazniky bude vyznamné zavisla
na dekarbonizaénich snahach EU (napf. zavedeni slozky
ceny na podporu obnovitelnych plynd). Pro porovnani,
vyrobni naklady elektriny v Konzervativni studii dosahuji
114 EUR/MWh, v piipadé Konceplni se zastavi na Grovni
109 EUR/MWh. Jako nédkladové nejméné efektivni vychazi
Nové technologie s naklady 124 EUR/MWh v roce 2060.

e Je velmi pravdépodobné, Ze plyn s vyraznéjsim zastoupenim
obnovitelnych slozek bude zdraZovat rychleji nez plyn bez
nich.

Distribution systems

e The transfer capacity from transmission to distribution {55 bcm)
is adequate to meet the expected development in consumption,
provided that additional transfer stations are constructed to
manage the new significant sources producing power and CHP
from gas.

e A number of weak points, representing a limiting factor to the
fuel switch from coal to natural gas in heating plants, have been
identified in the DS.

¢ An elementary modernisation of gas distribution system is
necessary for future integration of renewable gases in to the
Czech gas industry.

Storage facilities

e The Czech Republic will need its gas storage facilities, although
their current role, which mainly consists of accommodating the
higher gas demand during wintertime, will change, or rather
expand. Due to gas utilisation in the electricity and heating
industries, storage facilities will become a vitally important
security element whose significance will extend well beyond the
gas sector.

Provided the Czech Republic maintains the existing storage

capacity, the SEP range will be relinquished in 2036 for each
case study.

In order to maintain the proportion of storage capacity to gas
consumption within the SEP range, 1 bcm of new storage
capacities would have to be commissioned in New Technologies
and Conservative case studies, Conceptual requires 3.3 bcm. As
of the completion of this study, we have registered no interest in
the construction of these capacities.

Economics

¢ Estimated annual investment in gas industry reaches ca. CZK,
21 billion in Conceptual case study, the two others need CZK
16 billion in 2060.

e Over the long term, gas prices will continue to rise up to
27 EUR/MWh in 2060 according to the Reference scenario. Gas

prices for final customers will be significantly dependent on

2019

the EU decarbonisation targets (e.g. adopting a surcharge to
support renewable gases). Just for comparison, production cost
of electricity in 2060 will reach 114 EUR/MWh in Conservative
case study, while Conceptual will stop at 109 EUR/MWh. The
least cost-effective seems the New Technlogies study with
124 EUR/MWh.

e Gas with a higher proportion of renewable components is likely
to increase in price faster than gas without them.
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Obnovitelné plyny

e Domaci produkce obnovitelnych plynt nabizi pFilezitost
alespof ¢asteéné snizit zavislost CR na dovozu plynu ze
zahranici.

Provedené vypocty provozu elektrizaéni soustavy s vysokym
podilem OZE (pfipadovéa studie Nové technologie) ukazuji,
Ze pri dané konfiguraci ES vyzadovala sezénni akumulaci
energie, pricemz jako vysledny produkt v roce 2060 vznikl
vodik s energetickym obsahem 1,27 TWh. V pripadé, Ze by
vSechny stavajici bioplynové stanice presly na samostatnou
vyrobu biometanu, byl by jeho potencial rémcové 7,9 TWh.
Pro srovnani, o¢ekavana poptavka plynu k roku 2060
dosahuje priblizné 164 az 223 TWh.

Emise

e Dosazené poklesy emisi pri vyrobé elektriny a tepla v KVET
(76 az 87 % mezi roky 2005 a 2060) velmi dobfe ilustruji
moznost vyuziti zemniho plynu na cesté k bezemisni
energetice navzdory jeho rostouci poptavce [viz vyée) a jeho
fosilnimu charakteru.

Zavéry » Conclusions

Renewable gases

e Domestic production of renewable gases provides the Czech
Republic with an opportunity to at least partially diminish its
dependence on gas imports from abroad.

e The provided calculations of power system operation with
high share of RES (New Technologies case study) shows, that
with given configuration the power system requires seasonal
accumulation of energy. The final product is hydrogen with
energy content of 1.27 TWh in 2060. Should all existing biogas
stations transform to production of only biomethane, the
production level would reach 7.9 TWh. Just for comparison, the
gas demand in 2060 is anticipated in range of 164 to 223 TWh.

Emissions

¢ Despite growing demand for gas (as mentioned above] and
being a fossile fuel, natural gas can assist greatly on the way
to decarbonised energy system. This is well illustrated by the
emission cuts achieved in electricity and heat production in
CHP s (76% to 87% from 2005 to 2060).

77



78

Doporuceni ¢ Recommendations

DOPORUCENI
RECOMMENDATIONS

Energeticka politika CR

e Vzhledem k vyraznému riziku nedostatku vykonu v regionu
stfedni Evropy ddrazné doporuc¢ujeme zachovat sobéstacnost
Ceské elektrizacni soustavy jak v dodavkach silové elektFiny,
tak i nezbytné provozni flexibility.

¢ Z hlediska energetické bezpecnosti je vhodné uprednostiovat
dovoz plynu pired dovozem elektFiny.

« Doporucujeme podporovat provozuschopné plynarenstvi v CR;
zemni plyn se pFi dozivani uhelné energetiky a pfi problémech
s rozvojem jaderné energetiky stane nejddleZitéj$m
primarnim zdrojem pro vyrobu elektFiny a tepla; v nizkoemisni
energetice pak bude plyn plnit Ulohu zalohy a regulace.

e Doporucujeme v€as a transparentné nastavit podminky pro
integraci novych technologii do ¢eské energetiky véetné
SMR, které mohou vyznamné prispét k dekarbonizaci
elektroenergetiky i teplarenstvi.

e Vzhledem k budouci vysoké zavislosti elektroenergetiky
na dodavkach zemniho plynu doporucujeme udrzovat vysoky
standard skladovacich kapacit plynu. Doporuceno je nejen
udrZet stavajici kapacitu zasobnikd plynu, ale predevéim
v zavislosti na mife vyuziti zemniho plynu pro vyrobu elektfiny
a tepla pak zajistit budovani nové skladovaci kapacity a zajistit

jeji rentabilitu. Provoz zasobnik{ je pro bezpecnost energetiky

CR nezbytny.

Vznikajici koncepéni dokumenty musi zahrnovat vyhledy
promény plyndrenského sektoru na zakladé evropské
regulace pro uziti obnovitelnych plynd. Je potiebné stanovit
pravidla pro uziti a podporu obnovitelnych plynl v celém
fetézci preprava, distribuce, skladovani, vyroba.

Zaméreni statni podpory by mélo prispivat k plnénf
dekarbonizacnich cild systémové a technologicky neutralné.
V pripadé biometanu je zadouci, aby se vyuzivaly prioritné
odpady. Snaha o zajidténi nizkych cen obnovitelnych plyn

v CR by neméla opomijet feéeni pro vyrobu vodiku &
syntetického metanu pfi nizkych cenach elektfiny.

Energy policy of Czech Republic

Due to significant risk of a lack of power in the Central
European region, we strongly recommend building the Czech
Republic power system as self-sufficient in the long term both
in power supply and necessary operating flexibility.

In terms of energy security, gas imports should be given
precedence to power imports.

We recommend supporting operational Czech gas industry; the
coal industry is slowly phased out and problems with nuclear
persist; gas may become the most important PES for power
and heat production; in low-carbon energy system the gas will
find its place as capacity reserve and regulation services.

We recommend timely and transparent setting of conditions for
integration of new technologies into the Czech energy industry,
including small modular reactors that can considerably
contribute to decarbonisation of electricity and heating sectors.
We recommend not only maintaining a high standard of
storage capacities, but primarily, in addition to the level of gas
utilisation in electricity and heat production, safeguarding the
UGS rentability and the construction of new storage capacity.
Czech energy security depends on the operation of UGS.
Emerging conceptual plans should include outlooks for the
gas sector based on European legislation regulating the
utilisation of renewable gases. It is necessary to establish rules
for the utilisation and support of renewable gases across the
transmission, distribution, storage and production chain.

State support should contribute to meeting decarbonisation
targets in a systematic and technologically neutral way. With
respect to biomethane, aid should be provided in a manner
whereby priority is given to waste utilisation. Efforts to secure
low prices of renewable gases in the Czech Republic should
incorporate viable solutions for the hydrogen or synthetic
methane production at low electricity prices.

Zprava o ocekavané rovnovaze mezi nabidkou a poptavkou elektriny a plynu ® Expected Electricity and Gas Balance Report



Zdroje a infrastruktura

e Doporucujeme podniknout veskeré mozné kroky vedouci
k dlouhodobému provozu stavajicich jadernych elektraren.
Jejich bezemisni dodavky elektFiny nelze v podminkach CR
nahradit pomoci obnovitelnych zdrojd, a to ani v pripadé jejich
zcela mezniho rozvoje na Urovni technického potencialu.

-0

Doporucujeme zajistit budovani novych jadernych zdrojd

prinejmensim v rozsahu stavajicich.

Doporucuje se realizovat rozvoj elektrické prenosové
soustavy dle planu jejiho provozovatele, spole¢nosti CEPS.

Je vhodné realizovat rozvojové plany provozovatell
distribuénich elektrickych siti, které odpovidaji poZzadavkim
pro zajisténi spolehlivého provozu siti pro pripadovou studii
Koncepéni a Konzervativni. Pro pfipadovou studii Nové
technologie by pro zajisténi spolehlivého provozu musela byt
prijata velmi vyrazna investi¢ni a provozni opatfeni a ve vétsi
mite vyuzivana akumulace predevsim v sitich nn a vn.

Doporucuje se podporovat projekty vedouci k posileni
tranzitni role prepravni soustavy. Silna pozice tranzitéra
zarucuje navySeni bezpecnosti dodavek plynu do zemé
a predstavuje zdroj pfijma.

Doporucuje se monitorovat situaci na trhu se skladovacimi
kapacitami a podilet se na odstrafnovani bariér, které brani
provozovatelim zasobnikd ve vykonavani jejich ¢innosti

v plném rozsahu.

Soucasna plynarenska infrastruktura - pfeprava, distribuce,
skladovani - by méla byt udrzovana a co nejdéle zachovéna
pro pripad posilovani role plynu v dekarbonizované
ekonomice.

Doporucuje se realizovat rozvoj prepravni soustavy dle planu
jejiho provozovatele, spolecnosti NET4GAS. Doporucuje se
realizovat projekt plynovodu Partial Loop DN 1 000 mezi body
Tvrdonice a Bezmérov nejen pro zabezpeceni dodavek plynu
na Severni Moravé v zimnim obdobi, ale i pro predpokladany
rozvoj vyuziti plynu v tomto regionu.

Doporuceni « Recommendations

Sources and infrastructure

We recommend adopting of all potential measures leading to
long-term operation of the existing nuclear power plants. In
conditions of the Czech Republic, their zero-emission electricity
supplies cannot be substituted by means of renewable sources;
not even in the case of their extreme development on the limit of
their technical potential.

We recommend ensuring the construction of new nuclear
sources, at least to the extent of the existing ones.

We recommend that the power transmission system be
developed in accordance with the plan of CEPS, its operator.
The development plans of distribution grid operators meet

the requirements for ensuring safe and reliable operation of
networks in the Conceptual and Conservative case studies. In
the New Technologies case study, significant investment and
operational measures would have to be adopted and the level of
utilisation of accumulation in LV and HV grids increased in order
to ensure reliable operation of the system.

We recommend supporting projects that enhance a transit role
of the transmission system. The strong position of the country
will guarantee greater supply security; it represents a source of
income.

Our recommendation is to monitor the storage capacity market
and to actively participate in the removal of barriers preventing
gas storage operators from fully engaging in their activities.
The existing gas infrastructure - gas transmission, distribution
and storage - should be maintained for as long as possible in
case that the role of gas in a decarbonised economy will gain on
importance.

We recommend developing the transmission system accorging
to its operator’s plan, NET4GAS. Therefor, it is recommended
completing the construction of the Partial Loop DN 1000 gas
pipeline between Tvrdonice and Bezmérov not only for security
of supplies to the Norther Moravia in winter time, but also for
anticipated development of gas utilisation in the region.
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