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ZKRATKY

LIST OF ABBREVIATIONS

zkratka vyznam abbreviation  description
AT Rakousko AT Austria
BRKO Biologicky rozlozZitelny komunalni odpad BC Brown coal
CCGT Plynova turbina s kombinovanym cyklem BDMW Biodegradable municipal waste
(Combined Cycle Gas Turbine) BTS Border transfer station
ces (Zgacrg;o‘\::éanpiti:::i:j:iz:;:z)uhliéitého CCGT Combined Cycle Gas Turbine
CEGH Central European Gas Hub AG, Rakousko ces Carbon Capture and Storage
CNG Stlaeny zemni plyn (Compressed Natural Gas) CEGH Central Buropean Gas Hub AG, Austria
cz/ER Eeska republika CHP Combined heat and power production
CzT Centralni zasobovani teplem fNG (fompressed Natural Gas
DE Némecko CSA quarry Ceskoslovenska armdda quarry
DS Distribuéni soustava CZPS Czech Republic’s power system
ENS Nedodand energie (Energy Not Served) C2/eR Czech Republic
ES/ES €R Elektrizaéni soustava Ceské republiky DE Germany
EU Evropska unie DH District heating
EUETS Evropské schéma pro emisni obchodovani DS Distribution system
(European Union Emission Trading Scheme) ENS Energy Not Served
FVE Fotovoltaicka elektrarna EU European Union
GEO Geotermalni elektrarna EU ETS European Union Emission Trading Scheme
HPS Hrani¢ni pfedavaci stanice EV Electric vehicle
HU Hnédé uhli GEO Geothermal power plant
IEA Mezindrodni energetickd agentura HP system High pressure system
(International Energy Agency) IEA International Energy Agency
IE Jadernd elektrarna LCOE Levelized Cost Of Electricity
KVET Vysokouc¢innd kombinovana vyroba elektfiny a tepla LH Local heating
LCOE Dlouhodobé mérné néklady (Levelized Cost Of Electricity) LNG Liquefied Natural Gas
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zkratka vyznam abbreviation  description
LNG Zkapalnény zemni plyn (Liquefied natural gas) LOLE Loss Of Load Expectation
LOLE Ukazatel oCekévané ztraty zatizeni MKO Micro-CHP
(Loss Of Load Expectation) MPO Ministry of Industry and Trade
Lom CSA Lom Ceskoslovenské armady MSR Market Stability Reserve
MKO Mikrokogenerace NPP Nuclear power plant
MPO Ministerstvo primyslu a obchodu oTC Over The Counter
MSR Rezerva trini stability (Market Stability Reserve) P2G Power to Gas
oTC Dvoustranné obchodovani (Over The Counter) PES Primary energy sources
OZE Obnovitelné zdroje energie PL Poland
P2G Power to Gas PpS Ancillary services
PL Polsko PSHPP Pumped storage hydroelectric power plants
Pps Podpirné sluzby PV Photovoltaic power plant
PVE Precerpavaci vodni elektrarna RES Renewable energy sources
PS Prenosova soustava SCGT Simple Cycle Gas Turbine
PzZpP Podzemni zasobnik plynu SEP State Energy Policy
SCGT Plynova turbina s jednoduchym cyklem sG Smart Grid
(Simple Cycle Gas Turbine)
L L, SK Slovak Republic
SEK Statni energeticka koncepce
L . SP Solid particles
SG Chytré sité (Smart Grid)
) STORK Il Interconnecting gas pipe between Czech Republic and Poland
SK Slovenska republika
. , . . Ts Transmission system
STORK 11 Cesko-polsky propojovaci plynovod
| e UGS Underground gas storage
TZL Tuha znecistujici latka
i i VE Water power plant
VE Vodni elektrérna
L o . . voc Volatile Organic Compounds
vocC Tékava organicka latka (Volatile Organic Compounds)
L i WPP Wind power plant
VTE Vétrna elektrarna
VTL soustava Vysokotlaka soustava

Zkratky | List of abbreviations



uvoD
INTRODUCTION

Elektroenergetika a plyndrenstvi jsou nejdudlezitéjSimi energetickymi
systémy a zajisténi rovnovahy mezi poptavkou a nabidkou je
celospole¢enskym zajmem. Operator trhu (OTE, a.s.) je povinen?!
zpracovavat a predavat Ministerstvu primyslu a obchodu,
Energetickému regulacnimu Uradu, provozovateli prenosové
soustavy a provozovateli pfepravni soustavy alespon jednou ro¢né
zpravu o budouci ocekavané spotrebé elektriny a plynu a o zplsobu
zabezpeceni rovnovahy mezi nabidkou a poptavkou elektfiny a plynu.
Zpravy, prezentace na setkanich odbornych skupin a dalsi informacni
materialy poskytuji decizni sféfe Ceské republiky oporu pro politicka
rozhodnuti o budouci koncepci energetiky. Tato zprava je stru¢nym
vytahem uréenym pro verejnost; detailni vysledky studie byly predany

zékonem stanovenym subjekttm.

Ukolem Dlouhodobé rovnovahy je provéfit detailné provoz ¢eské
energetiky pro mozné rozvojové cesty, nalezeni problematickych

¢i nebezpecnych tendenci a stanoveni limitd a rizik, a to pro obdobi
2019 az 2050, a to vse prostrednictvim pfipadovych studii. Dlouhodobd
rovnovaha nepredikuje vyvoj elektroenergetiky a plynarenstvi,
protoze ten zavisi na mnoha faktorech a politickych rozhodnutich,
nema ambici pfedpovédét stav Ceské energetiky v roce 2050 a ani

se nevyjadfuje k pravdépodobnosti vyvoje dle té ¢i oné pripadové
studie, a v neposledni fadé si neklade za cil ani stanovit jedinou
optimalni cestu rozvoje ¢eské elektroenergetiky. Ctvefice pfipadovych
studii, které jsou ve studii pfedstaveny, je zaloZzena na provazanych
predpokladech a ukazuje mozné dopady jednotlivych rozhodnuti

pti zvoleném energetickém mixu. Dlouhodobd rovnovéha diky tomuto
pFistupu umoziuje identifikovat mozna rizika a nabidnout zpUsoby
jejich osetreni. Pfi analyzach se vychazi z dostupnych statistik a z dat
poskytnutych jednotlivymi subjekty a dale pak zejména ze Statni
energetické koncepce a na ni navazanych narodnich akénich plant

a z desetiletych plan( provozovatell energetické infrastruktury. Tyto
materialy jsou v Dlouhodobé rovnovaze zasazeny do aktualniho
evropského i svétového kontextu a dale je v nich navrhovany vyvoj
analyzovan a jsou navrhovana opatfeni umoznujici jeho uskutecnéni.

1 §20a, odst. 4, pism. f), zékona &. 458/2000 Sb., o podminkdch podnikani a o vykonu statni
spravy v energetickych odvétvich a 0 zméné nékterych zdkon (energeticky zakon), ve znéni
pozdéjsich piedpist; dale Statni energeticka 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 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 gas
transmission system operator — a report on anticipated future electricity and
gas consumption and the ways of securing the balance between the supply
of, and demand for, electricity and gas. The outputs concerning the solutions,
in the form of reports, presentations at meetings of professional groups

and other informational material, provide support to the decision-making
sphere of the Czech Republic for political decisions about the future concept
of the energy industry. This report is a brief summary for the public; detailed
results of the study were submitted to statutory bodies.

The aim of the Long-term Balance is to examine in detail the operation

of Czech electricity industry within possible paths of development, to find

the problematic or dangerous trends, and to set limits and risks for the period
from 2019 to 2050, all through case studies. Long-term Balance does not
foresee the development of electricity and gas industry as it depends

on many factors and political decisions; it has no ambition to predict the state
of Czech energy industry in 2050, it does not comment on the likelihood

of the development according to the individual case studies and it does

not aim to find the single optimum path of development of the Czech

energy industry either. The four case studies presented in the study are

based on interrelated assumptions and shows the possible impacts of each
decision on the chosen energy mix. The Long-term Balance makes possible

to identify the risks and suggest ways to deal with them. The analyses

are based on available statistics and data provided by individual entities,

on the State Energy Policy and the related National Action Plan, and further
on the ten-year development plan of the energy infrastructure operators.

In the Long-term Balance, these materials are placed in the current European
and global context; furthermore, the development proposed in these
documents is analysed, and measures that would allow its realization are
suggested.

* See § 20a, paragraph 4, letter f), Act no. 458/2000 Coll., on Business Conditions and Public
Administration in the Energy Sectors and on Amendment to Other Acts, as amended;
and also Energy Policy, target 6.2e.
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Provazané feseni elektroenergetiky, teplarenstvi a plynarenstvi

je podminkou nutnou nejen pro kvalitni zpracovani Dlouhodobé
rovnovahy, ale predevsim vychozim krokem k Uspésnému sector
couplingu. Nosnym tématem studie v této etapé, zpracované

v roce 2018, bylo provozovani nynéjsich a vystavba novych jadernych
elektraren v CR. Zavéry studie jsou ¢lenény na stiednédoby horizont
(do roku 2030) a dlouhodoby horizont (do roku 2050).

Pfi zpracovéni studie byla vyuZita data ucastnikd trhu ze zafi 2018.
Vsem Ucastnikiim trhu, ktefi se na poskytnuti nezbytnych dat podileli
nebo prispéli svym odbornym nazorem, dékujeme. Bez této spoluprace
by studie tohoto typu nemohla vzniknout.

Interconnected solutions for the electricity, heating and gas industries are
prerequisites for a quality elaboration of the Long-term Balance, and also

an initial step to successful sector coupling. The central topic of the study

in 2018 is the operation of the existing nuclear power plants and the building
of new ones in the Czech Republic. The study’s conclusions are divided into

a medium-term horizon (until 2030) and a long-term horizon (by 2050).

For the elaboration of the document, data from the market participants

of September 2018 were used. We would like to thank all market participants
who have contributed with the necessary information. Without this
cooperation, studies of this type could not be made.

Uvod | Introduction 5



Elektroenergetika a plynarenstvi
jsou nejdullezitéjSimi
energetickymi systémy.
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The electricity and gas industries are
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RESENE PRIPADOVE STUDIE
CASE STUDIES

Dlouhodobd rovnovaha byla v roce 2018 fesena pro ¢tyfi rozvojové
pripadové studie, které vychazeji z pozadavku sobéstacnosti CR v pokryti
poptdvky elektfiny a zajisténi spolehlivého provozu celé soustavy.
Koncep¢ni pfipadova studie analyzovala rozvoj dle Statni energetické
koncepce. Pfipadova studie Obnovitelna simulovala provoz s velmi
vysokym rozvojem obnovitelnych zdroj(, a testovala, zda, za jakych
podminek a do jaké miry by extrémni rozvoj OZE mohl nahradit vyrobu
v jadernych zdrojich. Plynova pfipadova studie analyzovala, jakym
zplsobem by vyroba elektfiny z jddra mohla byt nahrazena vyrobou
elektfiny z plynu pfi rozvoji ostatnich zdrojd pfiblizné v intencich SEK.
Ctvrtd pripadova studie, Nulova, testovala provoz elektrizaéni soustavy
bez investic do novych zdroju elektfiny a v pfipadé plynarenské soustavy

pak provoz bez novych zdsobnikovych kapacit.

Nulova pripadova studie

V Nulové pripadové studii elektroenergetiky se predpoklada pouze
provoz soucasnych zdrojl a jejich budouci postupny Gtlum dle zndmych
udaju jejich provozovatel, nepfedpokladaji se Zddné nové zdroje vyjma
zdroj, které jsou v dobé zpracovéni studie tésné pred dokoncenim,
nebo se jiz nachazeji ve zkusebnim provozu a jejichZ zprovoznéni

Ize povaZovat za racionalné vérohodné. Jedna se zejména o zdroje
pfimo navéazané na primyslovou vyrobu (zdvodni elektrdrny), jejichz
zprovoznéni je vyznamné z lokalniho hlediska, celosystémoveé vsak
nikoliv. Vysledky pfipadové studie Nulové ukazuje pro nékolik moznosti
odstavovani stavajicich zdrojl obrazek 1.

Obrazek 1
Figure 1

The Anticipated Long-term Balance between Electricity Supply and Demand
in 2018 was analysed for four case studies, which is based on the requested
self-sufficiency of the Czech Republic to meet the demand for electricity

and ensure reliable operation of the whole system. The Conceptual case
study analysed the situation for development under the State Energy Policy.
The Renewable case study envisaged major development in renewable
sources and tested whether, under what conditions and to what extent

an extreme development of RES could replace generation using nuclear
sources. The Gas case study analysed the manner in which nuclear generation
could be replaced by gas-based electricity production while maintaining

the SEP intentions during the development. The Zero case study tested
operation of the power system without investment in new electricity sources
and in the case of the gas industry, operation without new storage capacities.

Zero case study

The Zero case study in case of electricity industry anticipates only

the operation of the existing sources and their gradual future
decommissioning according to the known data from their operators. No new
sources are considered here, with the exception of those that are nearing
completion while the study is being prepared, or those that are already under
a test run, and their commissioning can be rationally considered feasible.
These are, in particular, sources directly linked to industrial production
(autoproducers), whose commissioning is important locally, but not within
the entire system. The results of the Zero case study are shown in the Figure 1
for several scenarios of shutting down existing resources.

Prebytky a nedostatky pohotového vykonu v elektroenergetice
Surplus and lack of available capacity in electricity industry
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Pfipadova studie Nulova v plynarenstvi vychazi z analyzy vychoziho
stavu feseni, kdy je pro ocekavanou poptavku plynu detekovana
potfeba nové zdsobnikové kapacity. Cilem je indikovat okamzik

(rok), kdy pomér celkové kapacity zésobnik( plynu viéi jeho ro¢ni
spotiebé opusti rozmezi stanovené Stdtni energetickou koncepci, tedy
35 az 40 %. Vypocty pripadové studie Nulové jsou prvnim krokem
feseni, ktery slouZi pro ptipravu dalSich (zasobnikovou kapacitou
dostatecné zajisténych) ptipadovych studii. Nejsou uvazovany zadné
nové zasobniky vyjma stavajicich ¢i zdsobnikd, jeZ jsou v provozu nove,
a jejich kapacita s Casem jesté poroste (Dambofice), pfipadné pripojeni
zasobniki nachazejicich se na uzemi CR, ale vyuZivanych nyni pro jinou
soustavu (Dolni Bojanovice). Tyto kapacity se uplatriuji i ve véech
dalsich pfipadovych studiich a zpGsobuji nardst poméru kapacity

ku spotiebé hned na pocatku feSeného obdobi. Pomér kapacity
zésobnik( ke spotfebé bez novych zasobnikl ukazuje obrazek 2.

Obrazek 2
Figure 2

Pomér kapacity zasobnikt ke spotfebé plynu
Storage capacity to consumption ratio

The Zero case study in case of gas industry is based on an analysis

of the baseline state of the solution when the necessity of new storage
capacity is detected for the anticipated demand for gas. The aim is

to indicate the year when the ratio of the total gas storage capacity

to the total gas consumption exceeds the range specified in the State Energy
Policy, i.e. 35 to 40%. Calculations of the Zero case study are the first step

to the solution which will be used for drawing up subsequent case studies
(with sufficient storage capacity). Except for the existing storage facilities

or storage facilities which are newly in operation and the capacity of which
will be increasing over time (Dambofice), or except for connection of storage
facilities situated within the territory of the Czech Republic but currently
used for another system (Dolni Bojanovice), no new storage facilities are
anticipated. These capacities are applied in all other case studies and

cause an increase in the capacity to consumption ratio at the beginning

of the analysed period. The storage capacity to consumption ratio without
new storage facilities is indicated in the Figure 2.
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Koncepcni pripadova studie

Cilem je navrhnout takova opatteni, aby mohla byt napInéna Statni
energetickd koncepce. Koncepéni pfipadova studie vychazi z koridorG
vytyéenych ve Stdtni energetické koncepci a konkretizuje rozvoj ES CR
dle jejiho Optimalizovaného scénére a dle nazor( predstavitel( ¢eské
decizni sféry (predevsim MPO) z roku 2018. Pro tuto pfipadovou

studii je charakteristicka vystavba jadernych blokd v obou stavajicich
lokalitach a racionalni rozvoj obnovitelnych zdroju. Doplnény jsou
rovnéz plynové zdroje. Instalovany vykon v elektroenergetice je uveden
na obrézku 3.

2035 2040 2045 2050

Conceptual case study

The objective of this case study is to propose measures to meet

the requirements of the State Energy Policy (SEP). The Conceptual case
study is based on the SEP objectives, specifies the development of Czech
power system according to its Optimized scenario and the opinions

of the representative of the Czech decision-making sphere (in particular
the Ministry of Industry and Trade) in 2018. This case study is characterized
by the construction of nuclear power plants at the both existing locations
and a rational development of the RES. Gas-fired sources are also added.
The installed capacity for the electricity industry is shown in the Figure 3.

8 Zprava o oc¢ekdvané rovnovaze mezi nabidkou a poptavkou elektfiny a plynu | Expected Electricity and Gas Balance Report



Obrazek 3

Figure 3 Conceptual case study — installed capacity
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Obrazek 4
Figure 4
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Poptdvka plynu a kapacita zasobnikd — Koncepéni pfipadova studie
Demand for gas and storage capacity — Conceptual case study
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Predpokladany vyvoj poptavky plynu a kapacity zésobnikd ukazuje
obrézek 4. Zasobniky plynu jsou uvazovany jako v pfipadové studii
Nulové, a navic byla indikovana potieba dalsi kapacity, a to, s ohledem
na parametry tézby a vtlaceni, kavernového i loZiskového typu:

e 200 mil. m* od roku 2030 (kavernovy),

e 500 mil. m® od roku 2037 (loZiskovy),

e 600 mil. m* od roku 2040 (loZiskovy).

2035

2038

2041 2044 2047 2050

zdroje pro akumulaci (véetné PVE)
accumulation (incl. PSHPP)

geotermalni energie | geothermal
slunegni energie | solar
vétrna energie | wind

vodni energie (bez PVE)
hydro (excluding PSHPP)

jadernd energie | nuclear

ostatni komunalni odpady
other municipal waste

BRKO | BDMW

technologickeé plyny | by-product gas
bioplyn I biogass

biomasa | biomass

topné oleje | fuel oil

zemni plyn | natural gas

cerné uhli | hard coal

hnédé uhli I brown coal

CNG

néhrada HU
substitute for brown coal

KVET a MKO | CHP & micro-CHP

monovyroba elektfiny
electricity monoproduction

ostatni | other

kapacita zasobnikd
storage capacity

The expected development of gas demand and storage capacity is shown
in the Figure 4. Gas storage facilities are anticipated just as in the Zero case
study, and in addition to that, the need for further capacity was indicated
in view of the withdrawal and injection parameters, in both cavernous

and depleted-field type of storage:

e 200 mcm as of 2030 (cavernous),

e 500 mcm as of 2037 (depleted-field),

e 600 mcm as of 2040 (depleted-field).

Resené pripadové studie | Case studies 9



Obnovitelna pfipadova studie

Cilem je navrhnout takova opatteni, aby byla zachovana sobéstacnost
Ceské republiky v pokryvani poptavky po elektfiné i v piipadé, 7e
nebudou v CR zprovoznény 7adné nové jaderné bloky. Primarné je
vznikly deficit FeSen obnovitelnymi zdroji. Z provoznich divodu jsou
pak pridany plynové bloky (SCGT, CCGT), plynové motory a ve znacné
mire také akumulacni prostredky. Instalovany vykon je uveden

na nasledujicim obrazku 5.

Ptedpokladany vyvoj poptavky plynu a kapacity zasobnikd ukazuje
ndsledujici obrazek 6. Zdsobniky plynu jsou uvaZovany jako

v pripadové studii Nulové, a navic byla indikovana potfeba dalsi
kapacity, a to, s ohledem na parametry tézby a vtlaceni, kavernového
i loZiskového typu:

e 500 mil. m* od roku 2037 (loZiskovy),

e 200 mil. m* od roku 2045 (kavernovy).

Obrazek 5
Figure 5

Obnovitelna pfipadova studie — instalovany vykon
Renewable case study — installed capacity

Renewable case study

The aim is to propose such measures that would maintain the Czech
Republic’s self-sufficiency in meeting the demand for electricity even if

no new nuclear blocks are commissioned in the Czech Republic. The resulting
deficit is solved primarily by the renewable energy sources. To ensure

system operability, the gas-fired units (SCGT, CCGT), gas engines (GE) and,

to a significant extent, also accumulation units, are added. The installed
capacity is shown in the following Figure 5.

The expected development of gas demand and storage capacity is

shown in the following Figure 6. Gas storage facilities are anticipated just
as in the Zero case study, and in addition to that, the need for further
capacity was indicated in view of the withdrawal and injection parameters,
in both cavernous and depleted-field type of storage:

e 500 mcm as of 2037 (depleted-field),

e 200 mcm as of 2045 (cavernous).
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Plynova pripadova studie

Cilem je navrhnout takova opatfeni, aby byla zachovéna sobéstacnost
Ceské republiky v pokryvéani poptavky po elektiiné i v pfipadé, e
nebudou v CR zprovoznény 7adné nové jaderné bloky. Primarné je
vznikly deficit feSen plynovymi zdroji. Instalovany vykon je uveden

na nasledujicim obrazku 7.

Obrazek 7
Figure 7

Plynova pfipadova studie — instalovany vykon
Gas case study - installed capacity
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Gas case study

The aim is the propose such measures that would maintain the self-sufficiency
of the Czech Republic in meeting demand for electricity even if no new
nuclear power plants are commissioned in the Czech Republic. The resulting
deficit is addressed by gas-fired sources. The installed capacity is shown

in the following Figure 7.
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Obrazek 8 Poptavka plynu a kapacita zasobnikd — Plynova pfipadova studie
Figure 8 Demand for gas and storage capacity — Gas case study
240
200
160
g 120

80

40 —

= kapacita zasobniku
storage capacity

2017 2020 2023 2026 2029 2032 2035

Predpokladany vyvoj poptavky plynu a kapacity zasobnik( ukazuje
predchazejici obrazek 8. Zasobniky plynu jsou uvaZovany jako

v pfipadové studii Nulové, a navic byla indikovana vysoka potteba dalsi
kapacity, a to, s ohledem na parametry tézby a vtlaceni, kavernového

i loZiskového typu:

e 200 mil. m® od roku 2030 (kavernovy),

e 500 mil. m* od roku 2037 (loZiskovy),

e 600 mil. m® od roku 2040 (loziskovy),

e 1000 mil. m? od roku 2040 (loZiskovy).

2038

2041 2044 2047 2050

The expected development of gas demand and storage capacity is

shown in the following Figure 8. Gas storage facilities are anticipated just
as in the Zero case study, and in addition to that, a strong need for further
capacity was indicated in view of the withdrawal and injection parameters,
in both cavernous and depleted-field type of storage:

e 200 mcm as of 2030 (cavernous),

e 500 mcm as of 2037 (depleted-field),

e 600 mcm as of 2040 (depleted-field),

e 1,000 mcm as of 2040 (depleted-field).

Resené pripadové studie | Case studies 11



POPTAVKA ELEKTRINY
DEMAND FOR ELECTRICITY

Na Urovni vyhledu poptavky energie predpokladaji pfipadové studie
stejny ekonomicky a demograficky vyvoj. Pro stfednédoby horizont

je pro CR ocekavan vyssi hospodarsky i obecné spolecensky rist, byt
méné vyrazny nez v letech 2014 az 2017. Z dlouhodobého pohledu

je pak ocekavana postupna konvergence ekonomické trovné CR

k pradméru EU. Rust produktu bude vyraznym invariantnim pozitivnim
vlivem na riist poptavky elektfiny i plynu. Demograficky vyvoj CR bude
dle aktudlnich predpokladl o néco vyraznéji ovlivnén migraci obyvatel
do, ale i v rdmci Evropy.

Pfipadové studie zpracované v tomto dokumentu predpokladaji rdznou
miru dosahovani Uspor a riizné vyuZiti energie v novych oblastech.
Pfipadové studie Obnovitelnd a Plynova maji ve srovnani s pfipadovou
studii Koncepéni o tietinu vyssi tempo dosahovani energetickych uspor.
Rozdily ve vyufZiti elektfiny a plynu v novych oblastech spotieby jsou
rozmanit&j$i — mezi hlavni rozdily patfi elektromobilita, vyuZiti CNG/
LNG v dopravé, nahrada energetického i tfidéného hnédého uhli,

castecny odklon od CZT.

At the level of energy demand outlook, the presented case studies anticipate
the same economic and demographic development. In the mid-term
horizon, the Czech Republic is expected to experience higher economic

and societal advancement, albeit not as pronounced as in the period from
2014 to 2017. Eventually, gradual convergence of the Czech economic level
towards the EU average is expected over the long-term. Product growth

will be a significant invariable positive influence over the increase in both
electricity and gas demand. Considering current projections, demographic
development in the Czech Republic will be moderately affected by migration
into and within Europe.

The case studies assume different levels of savings and different utilization
of energy in new areas. The Renewable and Gas case studies presume

a higher pace in achieving energy savings by a third compared to

the Conceptual case study. Differences in the utilization of electricity and gas
in new consumption areas are more diverse — the main categories showing
more substantial differences include electromobility, CNG/LNG utilization

in transport, replacement of both steam and graded brown coal, and partial
deviation from district heating.
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Pro vy$e uvedenou trojici pfipadovych studii neni poptavka elektfiny
na urovni Cisté spotreby vyrazné diferencovand. Ackoliv se vyvoj
jednotlivych sloZek poptavky mezi ptipadovymi studiemi vyrazné lisi,
ve vysledku se jejich diferencovany vyvoj z velké ¢asti kompenzuje.
Vedle obecného hospodarského vyvoje bude pro poptavku elektriny
dllezitym faktorem pfedevsim rozvoj elektromobility, uplatnéni
elektfiny pfi nahradé fosilnich paliv a mira dosahovani energetickych
uspor. Vyvoj tuzemské netto spotieby je zndzornén na predchazejicim
obrazku 9.

Stfednédoby horizont

e Ve strednédobém horizontu se vyvoj poptavky elektfiny
dle pripadovych studii vyznamné nelisi, coZ je zplisobeno predevsim
kompenzaci vlivi rizné miry dosahovani Gspor a rdzné miry rozvoje
elektromobility.

e Koncepcéni pfipadova studie predpoklada v roce 2030 tuzemskou
netto spotfebu se zahrnutim elektromobility ve vysi 72 TWh, coz je
oproti roku 2017 narust pfiblizné o 16 %; ve stejné kategorii je to
pro pfipadovou studii Obnovitelnou 70 TWh a pro pfipadovou studii
Plynovou pak 69 TWh.

Dlouhodoby horizont

e Rozvoj dle tfi vySe uvedenych pripadovych studii vymezuje do roku
2050 koridor narlistu poptéavky elektfiny na trovni Cisté spotfeby
ve vysi 25 az 33 % oproti roku 2018.

eV dlouhodobém vyhledu jsou ptipadové studie ve vysi poptavky
diferencovény vice, ale opét dochazi ke kompenzaci predevsim vlivu
rtizné miry dosahovani tspor a rlizného vyvoje elektromobility.

e Koncepcéni pfipadova studie predpoklada v roce 2050 tuzemskou
netto spotiebu se zahrnutim elektromobility ve vysi 83 TWh, coz
je oproti roku 2017 nér(st priblizné 33 %; ve stejné kategorii je to
pro pfipadovou studii Obnovitelnou 80 TWh a pro pfipadovou studii
Plynovou pak 78 TWh.

e Velmi vyznamnym rlstovym faktorem bude uplatnéni
elektromobil(i. Pravdépodobnost, Ze elektromobilita bude
nejvyraznéjsim druhem automobilové trakce (pfiblizné 35 az 50 %
celkového poctu béznych osobnich vozidel) od minulého roku
narostla.

eV pfipadovych studiich Obnovitelné a Plynové, které kladou vétsi
ddraz na nové politiky EU, je pfedpokladana poptévka sektoru
elektromobility v roce 2050 na urovni pfiblizné 12 TWh; v pfipadové
studii Koncepcni je to jen priblizné 6 TWh.

e Pripadové studie se vyrazné lisi v mnozstvi elektfiny vyrobené
na urovni siti nizkého napéti. Dle pfipadové studie Koncepcni tato
vyroba v roce 2050 ¢ini pfiblizné 4,7 TWh, dle ptipadové studie
Obnovitelné 19 TWh a dle pfipadové studie Plynové pfiblizné
5,4 TWh.
misté — bude sniZzovat mnoZstvi sitové dodavané elekttiny, a navic
navysovat mnozstvi nevykazované spotreby. V pfipadé Koncepcni
pripadové studie mGze nevykazovana spotieba Cinit priblizné
2 TWh, v pfipadé Obnovitelné pak az pfiblizné 9 TWh.

In terms of the aforementioned three case studies, electricity demand

at the level of net consumption is not significantly differentiated, although
individual demand components substantially differ from case to case.

In addition to general economic development, electricity demand will

be influenced by other important factors such as the development

of electromobility, use of electricity for fossil fuel replacement and the level

of achieved energy savings. Domestic net consumption development is

shown in the following Figure 9.

Mid-term horizon

In the mid-term horizon, there is no significant difference

in the development of electricity demand as presented by individual

case study, which is due to the compensation of effects of diverse level

of savings and the diverse rate of electromobility development.

The Conceptual case study envisages domestic net consumption, including
electromobility, to be at 72 TWh in 2030, which means an increase

of approximately 16% compared to 2017; in the same category, this is

70 TWh for the Renewable case study and 69 TWh for the Gas case study.

Long-term horizon

Development of the three above-mentioned case studies defines

the increase in electricity demand at the level of net consumption within
the range of 25-33% by 2050 compared to 2018.

In the long run, the variations in the level of demand are differentiated

a little more but, again, the effect of diverse level of savings and

the diverse rate of electromobility development is compensated.

The Conceptual case study envisages domestic net consumption,
including electromobility, to be at 83 TWh in 2050, which an increase

of approximately 33% compared to 2017; in the same category, this is
80 TWh for the Renewable case study and 78 TWh for the Gas case study.
The application of electromobility will represent a major growth factor.
The likelihood that electromobility will be the most prevalent type

of automobile technology (approximately 35 to 50% of all standard
passenger vehicles) has increased since last year.

In the Renewable and Gas case studies which place more emphasis

on new EU policies, the electromobility sector demand is predicted

to be at approximately 12 TWh in 2050, while this figure is only 6 TWh

in the Conceptual case study.

These case studies differ significantly with regard to the amount

of electricity generated at LV grid levels. This type of generation
approaches 4.7 TWh in 2050 in the Conceptual case study, 19 TWh

in the Renewable case study and 5.4 TWh in the Gas case study.
Generation at the lowest distribution level of low voltage — at the offtake
point — will lower the volume of grid-supplied electricity and increase
the volume of undeclared consumption. In the case of the Conceptual
case study, undeclared consumption can reach approximately 2 TWh
and up to 9 TWh in the Renewable case study.

Poptévka elektfiny | Demand for electricity 13



ZDROJOVA ZAKLADNA
SOURCE BASE

Variantni navrh rozvoje zdrojové zakladny se opira o ndzory samotnych
provozovatell zdroju, legislativni poZadavky i analyzy moZznosti vyvoje
technologii. Zdrojova zakladna je v kazdé rozvojové pripadové studii
navrzena tak, aby byla zajisténa vykonova a vyrobni dostate¢nost

i spolehlivost provozu. Pouze v nékolika letech neni tento pozadavek
splnén, coz je disledkem nesoulad(i mezi odstavovanim starych

a zprovoznovanim novych zdroju. Ve vSech analyzovanych pfipadovych
studiich vSak dojde k zasadni pfeméné struktury zdrojové zékladny.
Instalovany vykon dle primdrni energie je zndzornén v nésledujicich
tabulkach.

V prabéhu nasledujicich 25 let dojde k zdsadnimu Gtlumu
hnédouhelnych zdroji. Elektrarny na hnédé uhli budou vyrazné
omezeny jiz do roku 2030. Po roce 2030 z(stanou v provozu jen nékteré
vybrané velké elektrarny (napfiklad Prunérov II, TuSimice Il, Chvaletice,
Pocerady) a pravdépodobné az do roku 2050 bude v provozu jako jediny
velky zdroj blok 660 MW v Ledvicich. K Gtlumu dojde i u teplarenskych
zdrojli a zdvodnich vyroben. Celkovy vykon hnédouhelnych zdroji se
predpoklada v roce 2050 v jednotlivych pfipadovych studiich mezi

850 MW a7 1 100 MW. Utlum je dan predeviim doZivanim loZisek
hnédého uhli a environmentalnimi poZadavky.

Ze soucasné urovné instalovaného vykonu kolem 22,4 GW dojde

do roku 2050 k narustu celkového instalovaného vykonu zdrojl (bez
prostfedk( pro akumulaci) na:

e 26,5 GW v Koncepcni pripadové studii,

e 46,6 GW v Obnovitelné pripadové studii,

e 24,2 GW v Plynové pripadové studii.

Znacné rozdily jsou dény skladbou zdrojl, kdy v Obnovitelné studii tvofi
nejvétsi podil na instalovaném vykonu fotovoltaické zdroje s nizkym
roCnim vyuZzitim. Jaderné zdroje se dle jednotlivych pfipadovych studii
uplatni znac¢né rozdilné. Zatimco v Koncepéni studii dochazi k obnové
blokd v Dukovanech a k rozsiteni elektrarny Temelin o dalsi dva bloky
(celkovy instalovany vykon v roce 2050 ¢ini 7,1 GW), ve zbyvajicich
dvou pfipadovych studiich se naopak s obnovou bloktd v Dukovanech
nepocita a soucasné je z analytickych divodu (provéreni moznosti
kompletni nahrady jaderné energetiky) pocitano s relativné brzkym
odstavenim zdrojli v Temeliné v letech 2046 a 2047. Po roce 2047

se dle pripadové studie Obnovitelné a Plynové v CR neptepoklada
provozovani zadného jaderného zdroje.

The source base development presented is based on the opinions

of the source operators, on statutory requirements and on technology
development analyses. The source base proposed for individual case studies
is designed to ensure both capacity and generation sufficiency as well

as operational reliability. This requirement is not met only in several years,
which is due to time discrepancies between the decommissioning of old and
the commissioning of new sources. The source base structure undergoes

a significant transformation in all of the analysed case studies.

There will be substantial decline in brown-coal sources over the next

25 years. Brown-coal power plants will be subjected to major restrictions
starting in 2030. After 2030, only a few selected power plants (Prunérov II,
Tusimice Il, Chvaletice, and Pocerady in particular) will remain in operation
and it is likely that the 660 MW block in Ledvice will be the only large source
in operation by 2050. Heating sources and autoproducers will also experience
a downturn in production. The total capacity of brown-coal sources

in individual case studies ranges from 850 to 1,100 MW in 2050. The reasons
for the downturn include dwindling brown-coal deposits and environmental

requirements.

Out of today’s approximate 22,400 MW of installed capacity there will be
an increase in the total installed capacity (without accumulation means)
by 2050 to:

e 26.5GW in the Conceptual case study,

e 46.6 GW in the Renewable case study,

e 24.2 GW in the Gas case study.

The wide differences are due to source composition where photovoltaic
sources with low annual utilization represent the highest share in capacity
in the case of the Renewable case study. Nuclear power plants will be
utilized quite differently in each of the case studies. While in the Conceptual
case study, sources in Dukovany will be renewed and the Temelin power
plant will be scaled up by two additional blocks (the total installed capacity
will be 7.1 GW in 2050), the remaining two case studies do not envisage

the source renewal in Dukovany and, at the same time, anticipate relatively
early decommissioning of the sources in Temelin, i.e. in 2046 and 2047,

due to analytical purposes of verifying the option of complete replacement
of nuclear energy. According to the Renewable and Gas case studies,

no nuclear source is anticipated to remain in operation in the Czech Republic
beyond 2047.
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Zna¢né budou narasty vykonu obnovitelnych zdrojd. U Obnovitelné
pfipadové studie jsou vSechny kategorie OZE nasazeny v mife, ktera je
aktualnim konsenzualnim technickym limitem v prosttedi CR.

Rozhodujici budou fotovoltaické zdroje, jejichZ vykon naroste do roku
2050 na pfriblizné 5,7 GW v pfipadovych studiich Koncepcni a Plynové
a az na 25 GW v pfipadové studii Obnovitelné. U instalovaného vykonu
vétrnych elektraren budou mezi pfipadovymi studiemi podobné relace:
1,1 GW v Koncep¢ni a Plynové a 6 GW v Obnovitelné. U ostatnich
druhd obnovitelnych zdrojli (biomasa, bioplyn) nebudou rozdily mezi
jednotlivymi studiemi vyrazné. Uplatnéni obnovitelnych zdrojl si
vyzada nasazeni prostfedkd pro regulaci. Nejvice budou potfebné

v Obnovitelné pfipadové studii, kde budou instalovany plynové
spalovaci jednotky s otevienym cyklem (az 7x 160 MW). Vyznamnym
nastrojem zabezpedeni vykonové rovnovahy, uplatnénym ve viech
studiich, budou akumulaéni technologie. Jedna se zejména o baterie,
pouzité pro denni akumulaci. V pfipadové studii Obnovitelné je navic
nezbytnd sezénni akumulace (P2G).

Veskery dalsi chybéjici vykon je v pfipadovych studiich zabezpecen
zdroji na zemni plyn. Zakladnimi zdroji budou paroplynové jednotky
o vykonech prevazné 430 nebo 840 MW, pro Ucely regulaci doplnéné
vedle spalovacich turbin i skupinami plynovych motor(. Sumarni
vykon paroplynovych zdrojt, které budou uréeny pro vyrobu elektfiny
(na rozdil od zdroju uréenych pro regulaci a zalohu), ¢ini 3,2 GW

v pfipadové studii Koncepéni, 3,6 GW v pripadové studii Obnovitelné
a7 GW v Plynové.

However, there will be a major increase in the capacity of renewable sources.
In the Renewable case study, all RES categories will be deployed to the extent
of the current consensual technical limit in the Czech Republic.

An instrumental role will be performed by photovoltaic sources whose
capacity will increase to approximately 5.7 GW by 2050 in the Conceptual
and Gas case studies, and up to 25 GW in the Renewable case study. Similar
relationships will exist between individual case studies also with respect to
wind power plants: 1.1 GW in the Conceptual and Gas case studies and 6 GW
in the Renewable case study. The differences within the case studies won’t be
as wide with regard to other types of renewable sources (biomass, biogas).
The utilization of renewable sources will require the deployment of means
of regulation. They will be needed most in the Renewable study, where gas
combustion units will be installed in simple cycle (up to 7x160 MW). A major
tool to secure the power balance, employed in all case studies, will be
accumulation technologies. These are primarily battery system used for daily
accumulation. In addition, the Renewable case study also requires a seasonal
accumulation system (P2G technology).

Any further lack of capacity is secured by natural gas sources. The basic
sources will consist of CCGT units with capacities of mostly 430 or 840 MW
for regulation purposes, complemented by both SCGTs and gas motors.

The sum capacity of steam-gas sources designed for power generation

(as opposed to sources for regulation and as backup) is 3.2 GW

in the Conceptual case study, 3.6 GW in the Renewable case study and 7 GW
in the Gas case study.

Tabulka 1 Koncep¢ni pfipadova studie — instalovany vykon dle primarni energie (MW)

Table 1 Conceptual case study — installed capacity according to PES (MW)
druh primarni energie | primary energy source 2018 2020 2025 2030 2035 2040 2045 2050
hnédé uhli | brown coal 8919 8745 6914 6712 6044 2896 1184 1092
cerné uhli | hard coal 1432 1331 854 854 448 448 461 461
zemniplyn | natural gas 1889 1953 1925 2072 2632 5528 6091 6163
topné oleje | fuel ol 64 64 62 74 73 72 71 71
biomasa | biomass 466 506 606 706 806 906 1354 1454
bioplyn | biogas 419 434 470 507 544 581 617 654
technologické plyny | by-product gas 185 185 188 184 184 176 176 176
BRKO | BDMW 33 33 46 61 76 91 106 121
ostatni komundlni odpady | other municipal waste 22 22 60 70 80 90 100 110
jaderna energie | nuclear 4290 4290 4290 4290 4290 4 650 7050 7050
vodni energie (bez PVE) | hydro (excluding PSHPP) 1109 1111 1116 1121 1126 1131 1136 1141
vétrna energie | wind 350 520 701 789 949 1109 1120 1130
sluneéni energie | solar 2050 2051 3100 3513 4562 5610 5660 5710
geotermalni energie | geothermal 0 0 5 10 15 20 25 30
zdroje pro akumulaci (véetné PVE) | accumulation (incl. PSHPP) 1170 1170 1235 1301 1563 1813 1841 1870
ES CR celkem | total 22398 22413 21571 22263 23390 25120 26992 27 233
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Stfednédoby horizont

e Do roku 2020 dojde k odstaveni nékolika vyznamnych
hnédouhelnych zdroja, které nebudou moci byt nadale provozovany

z emisnich dGvodu, pfipadné budou provozovany jen kratkodobé

na zakladé vyjimky. Celkové se jednd o 1,5 GW instalovaného

vykonu v hnédouhelnych zdrojich.

e Ve strednédobém horizontu se nepocita s omezovanim provozu

¢i odstavenim stavajicich jadernych zdroju.

¢ Bude postupné mirné nardstat instalovany vykon v OZE.

eV mensi mife dojde i k poklesu spotteby centralizovaného tepla.

Nejvice bude patrny v pfipadové studii Obnovitelné (vyuZiti

obnovitelné energie pomoci tepelnych ¢erpadel), v ostatnich dvou

Mi

d-term horizon

By 2020, several major brown-coal sources, which it won’t be possible
to operate due to excessive emission levels, will be decommissioned
or operated for a limited period on an exemption basis. This involves
1.5 GW in total installed capacity of brown coal units.

In the mid-term horizon, no restrictions in the operation

or decommissioning of the existing nuclear sources are anticipated.
The installed capacity of RES will slightly increase.

There will also be a modest decrease in the need for district heating.
It will be most notable in the Renewable case study (utilization

of renewable energy using heat pumps); changes in the heat consumption
from the district heating systems in the remaining two case studies

studiich jsou zmény ve spotrebé tepla ze systému CZT minimalni. are minimal.
Tabulka 2 Obnovitelna pfipadova studie — instalovany vykon dle primarni energie (MW)
Table 2 Renewable case study — installed capacity according to PES (MW)
druh primarni energie | primary energy source 2018 2020 2025 2030 2035 2040 2045 2050
hnédé uhli | brown coal 8919 8746 6916 6704 6036 2889 1137 1006
cerné uhli | hard coal 1432 1331 854 854 448 448 418 412
zemni plyn | natural gas 1898 1979 2025 2237 2442 5361 6406 8207
topné oleje | fuel ol 64 64 62 74 73 72 71 68
biomasa | biomass 466 506 606 706 806 906 1292 1386
bioplyn | biogas 419 455 546 637 728 818 909 1000
technologické plyny | by-product gas 185 185 188 184 184 176 176 176
BRKO | BDMW 33 33 59 107 155 204 252 300
ostatni komundlni odpady | other municipal waste 22 22 68 100 132 165 197 229
jaderna energie | nuclear 4290 4290 4290 4290 4290 2250 2250 0
vodni energie (bez PVE) | hydro (excluding PSHPP) 1109 1113 1123 1133 1143 1153 1163 1173
vétrnd energie | wind 350 520 890 1259 2939 4620 5310 6000
sluneéni energie | solar 2050 2051 5100 8150 14725 21300 23150 25000
geotermdlni energie | geothermal 0 0 5 10 135 260 385 510
zdroje pro akumulaci (véetné PVE) | accumulation (incl. PSHPP) 1170 1170 1358 2045 3670 5295 6641 7986
ES CR celkem | total 22407 22 465 24 089 28491 37907 45916 49 756 53453
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Tabulka 3
Table 3

Gas case study — installed capacity according to PES (MW)

Plynova pfipadova studie — instalovany vykon dle primarni energie (MW)

druh primarni energie | primary energy source 2018 2020 2025 2030 2035 2040 2045 2050
hnédé uhli | brown coal 8919 8745 6914 6703 6035 2887 973 843
cerné uhli | hard coal 1432 1331 854 854 448 448 438 438
zemni plyn | natural gas 1907 2008 2127 2414 2693 7 456 9231 11113
topné oleje | fueloil 64 64 62 74 73 72 70 70
biomasa | biomass 466 506 606 706 806 906 1353 1447
bioplyn | biogas 419 434 470 507 544 581 617 654
technologické plyny | by-product gas 185 185 188 184 184 176 176 176
BRKO | BDMW 33 33 46 61 76 91 106 121
ostatni komundlni odpady | other municipal waste 22 22 60 70 80 90 100 110
jaderna energie | nuclear 4290 4290 4290 4290 4290 2250 2250 0
vodni energie (bez PVE) | hydro (excluding PSHPP) 1109 1111 1116 1121 1126 1131 1136 1141
vétrna energie | wind 350 520 701 789 949 1109 1120 1130
sluneéni energie | solar 2050 2051 3100 3513 4562 5610 5660 5710
geotermdlni energie | geothermal 0 0 5 10 15 20 25 30
zdroje pro akumulaci (véetné PVE) | accumulation (incl. PSHPP) 1170 1170 1235 1301 1366 1431 1434 1438
ES CR celkem | total 22416 22 469 21774 22596 23245 24 258 24 688 24419

Dlouhodoby horizont

V obdobi let 2035 az 2045 dojde k odstaveni nékolika velkych
hnédouhelnych elektraren, zejména Tusimice Il, Prunérov II,
Chvaletice a Pocerady. V tomto obdobi dojde k soubéhu dozivani

loZisek hnédého uhli a technického doziti zafizeni téchto elektraren.

OZE poroste rychleji nez v predchazejicim obdobi. Tim se bude
ménit i provoz elektrickych siti, protoZe nové OZE budou pfipojeny
predevsim v sitich nizsich napétovych urovni, a jedna se tedy

o decentrélni zdroje.

Odstavovani velkych uhelnych elektraren, v nichZ jsou provozovany
zejména 200 MW bloky s dobrymi regula¢nimi schopnostmi,
zpUsobi pokles disponibility regulacnich vykon(. Tato skute¢nost
bude vyZadovat instalaci regulacnich zdroji na zemni plyn. Jsou
navrzeny skupiny pistovych plynovych motor( nebo spalovaci
turbiny. Vykony uvaZovanych spalovacich motor( budou podle
pfipadovych studii 120 az 160 MW. V Obnovitelné studii se navic
uplatni 1 120 MW ve spalovacich turbinach typu SCGT.

V dlouhodobém horizontu bude muset byt (pfedevsim pfi rozvoji
dle pripadové studie Obnovitelné) instalovano zna¢né mnozstvi
prostiedkil pro akumulaci elektfiny. Pro Gcely denni akumulace
pujde o baterie o vykonu az 700 MW v pfipadové studii
Koncepcni, priblizné 270 MW ve studii Plynové a pres 6,8 GW

ve studii Obnovitelné. Ve viech studiich je nad ramec zminénych
akumulacnich prostredkd uvazovano vyuzivani PVE pro akumulaci
s celkovym vykonem 1,2 GW.

Long-term horizon

In the period of 2035—-2045, several large brown-coal power plants,
especially TuSimice I, Prunérov Il, Chvaletice and Pocerady, will be
decommissioned. This period will see the concurrent depletion of brown
coal deposits and the decommissioning of these power plants, at end
of their life.

RES will develop at a faster pace than in the preceding period. This

will essentially cause changes in power grids as RES will be connected
primarily to low-voltage networks as distributed sources.

The decommissioning of large coal power plants, mainly 200 MW units
with good regulating abilities, will bring about a drop in the availability
of regulation capacities. This will require the installation of regulating
natural gas sources. The sources proposed include piston gas engines
or SCGTs. The capacity of combustion engines will range from

120 to 160 MW according the presented case studies. In the renewable
case study, additional 1,120 MW will be utilized in SCGT combustion
turbines.

In the long-term horizon, especially the Renewable case study will
require the installation of substantial quantities of energy accumulation
systems. Daily accumulation will be facilitated by battery-operated
equipment; the sum capacity will reach 700 MW in the Conceptual case
study, approximately 270 MW in the Gas case study and over 6.8 GW

in the Renewable case study. In addition to aforementioned accumulation,
all case studies use pumped hydro storage for accumulation purposes
with a total capacity of 1.2 GW.

Zdrojovd zakladna | Source base 17
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Vedle denni akumulace bude v pfipadové studii Obnovitelné
zapotrebi akumulace sezénni — do roku 2050 by bylo zapotrebi
priblizné 2,6 GW elektrického vykonu sezénni akumulace (P2G).

Po roce 2035 dochazi k diferenciaci ve vyrobé elektfiny z jadra.

V ptipadové studii Koncepéni pljde v rozmezi let 2037 az 2039

0 nahradu stavajici JE Dukovany novym zdrojem 2x 1,2 GW a dale

o zprovoznéni dvou novych blokd po 1,2 GW v JE Temelin v letech
2043 a 2045. V pripadovych studiich Plynové a Obnovitelné bude
JE Dukovany v rozpéti let 2037 az 2039 odstavena bez nahrady,

v letech 2046 az 2047 ukonc¢i bez ndhrady provoz stavajici dva bloky
JE Temelin.

S dozivanim uhelnych teplaren bude dochazet pribézné k narlstim
vykonu v malych kogeneracnich jednotkach na zemni plyn;

v soucasnosti je jejich vykon kolem 330 MW, do roku 2050 pak bude
jejich pfirdstek ¢init 300 MW v Koncepéni, 600 MW v Obnovitelné

a 900 MW v Plynové pripadové studii.

S dochdzejicim hnédym uhlim bude u vybranych teplarenskych
vyroben dochazet ke zméndm palivové zakladny ¢astecné

na zemni plyn, ¢aste¢né na biomasu. Pfedpoklada se i vyuZiti tepla
z JE Temelin k zasobovani Ceskych Budéjovic, a to jiz od roku 2023,
a to ve vSech pripadovych studiich.

In the Renewable case study, a total of 2.6 GW of electric capacity will
be installed in seasonal accumulation systems, represented by P2G
technology, by 2050.

After 2035, there will be some differentiation with regard to nuclear
generation. In the Conceptual case study, this involves replacement

of the existing Dukovany NPP by a new 2x 1.2 GW units in the 2037-2039
period and commissioning of two new 1.2 GW blocks at the Temelin
NPP in 2043 and 2045. In the Gas and Renewable case studies,

the Dukovany NPP will be decommissioned between 2037 and 2039
without replacement, the two existing blocks at the Temelin NPP will be
decommissioned without replacement during 2046 and 2047.

As heating plants approach the end of their life, there will be a continual
increase in the capacity of small natural gas CHPs; their current capacity
is approximately 330 MW, while their growth will amount to 300 MW

in the Conceptual case study, 600 MW in the Renewable case study and
900 MW in the Gas case study by 2050.

As the availability of brown coal begins to dwindle, heating plants

will have to change their fuel base; partly towards natural gas, partly
towards biomass. The case studies also anticipate utilization of heat
produced by the Temelin power plant to supply Ceské Budéjovice as early
as from 2023.
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Zajisténi rovnovahy mezi
poptavkou a nabidkou je
celospolecenskym zajmem.

(o

Providing the balance between
supply and demand is in the interest
of the whole society.




PROVOZ ES CR

OPERATION OF THE CZECH POWER SYSTEM

Rozvoj vyrobni zékladny a podpUrnych opatfeni provozu je

ve viech pfipadovych studiich navrZen tak, aby byl zajistén provoz
s pozadovanou normou spolehlivosti. Podptrna opatfeni jsou
nasazovana v nakladové nejvyhodnéjsim poradi, tedy od nejsnaze
a nejlevnéji realizovatelnych (fizeni spotteby, elektrokotle) po ta
nejdrazsi (technologie P2G).

Dnesni zpGisob provozu ES CR bude zachovan pfiblizné do roku 2030.
Ocekavany Ubytek regulujicich zdroju a narGst zdroji decentralnich,
Casto obnovitelnych a intermitentnich, vyvola potfebu vcas podchytit
nové moznosti statické i dynamické flexibility. S ohledem na rozptyleny
charakter novych zdrojd bude potteba jejich provoz fidit pomoci
technologicky nebo lokalné orientovanych agregatord. V pfipadé
nezavislych agregatord pujde o nové subjekty, které zajisti transformaci
fady drobnych moznosti flexibility do podoby standardnich méfitelnych
a obchodovatelnych produktt. Dodéavky elektfiny podle primarnich
paliv jsou znazornény na obrazcich 10-12.

Strednédoby horizont

Aktudlni pfebytek vykonové bilance bude vlivem odstavovani zdroju
vyrazné snizen. Snizi se tedy export elektfiny. Z vyhodnoceni ukazatel(
LOLE a ENS plyne, Ze pokud nedojde k neocekavané vcasnéjsimu
odstaveni dleZitych zdroju, bude soustava i pfesto spolehlivé
provozovatelna.

Provoz soustavy se predpoklada ve vsech trech pripadovych studiich

ve vétsiné ukazatel( velmi podobny. Jaderné elektrarny mohou v tomto
obdobi pracovat s plnym vyuZitim pohotového vykonu. Vétsi elektrarny,
spalujici tuhd paliva, si udrzi vyuziti pohotového vykonu na 60-70 %.
Dodavka elektfiny z hnédého uhli klesne vlivem odstavovani z 35 TWh
na zhruba 29 TWh, tedy na stejnou uUroven jako dodavky elektfiny

z jaderného paliva. Dodévky elektfiny ze zemniho plynu stoupnou
zhruba 0 20 % na 5 TWh (v Koncepéni pfipadové studii) az 6 TWh

(v Plynové pfipadové studii). Soucasné je ocekavano vyuziti pohotového
vykonu velkych elektraren, spalujicich zemni plyn, mezi 20 a 25 %.
Nejrychleji porostou dodavky elektfiny z OZE, z necelych 8 TWh

na 11,5 TWh (v Koncepéni pripadové studii) az 18 TWh (v Obnovitelné
pFipadové studii), coZ predstavuje narlst o témér 50, resp. 130 %.

Composition of the generation base and measures supporting operation in all
case studies are designed to ensure operation with the required standard

of reliability. Supporting measures are introduced with the regard to cost
efficiency; i.e. beginning with the easiest and least costly to implement
(consumption management, electric boilers) and progressing towards

the most expensive ones (P2G technology).

Today’s way of the CZ PS operation will be maintained approximately

until 2030. The anticipated decrease in regulating and increase in distributed
sources, which are often renewable and intermittent, creates the need

for timely advancement of the new static and dynamic flexibility measures.
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 join numerous minor units

to a form of standardized marketable products. Primary energy sources
supplies are shown in the Figures 10-12.

Mid-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.

Operation of the system is very similar according to most indicators for all
case studies. Nuclear power plants can utilize all their available capacity
during this period. Larger fossil fuel fired power plants will keep their
available capacity utilization at 60 to 70%. Electricity supply from brown coal
will drop from 35 TWh to approximately 29 TWh due to decommissioning,
i.e. to the level of supply from nuclear fuel. Electricity supplies from natural
gas will increase by about 20% to 5-6 TWh (in the Conceptual and Gas
case study respectivetly). At the same time, capacity utilization of large
power plants gas fired sources is expected to range between 20 and 25%.
Electricity supply from RES experiences the fastest increase from less than
8 TWh to between 11.5 TWh (in the Conceptual case study) and 18 TWh
(in the Renewable case study), a growth of nearly 50 to 130%.
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Na trovni celé ES CR se dodavky elektfiny z velkych zdrojt snizi

ze 75 na 70 TWh. Dodavky z malych zdrojl (pfipojené do napétové
urovné nn ¢i vn) stoupnou z 9 TWh na zhruba 13 TWh (v Koncepéni
pripadové studii) az 19 TWh (v Obnovitelné pfipadové studii).

Instalovany vykon v soucasnosti standardné regulujicich zdroju

klesa jiz k roku 2025 na 80 %. Oproti tomu u potfeby regulacnich
rezerv (technické, nikoliv obchodni ve formé PpS) se ocekava narlst
o zhruba 12 % (v Plynové ptipadové studii) az 22 % (v pfipadové studii
Obnovitelné).

V pripadovych studiich Koncepcni a Plynové je predpoklddéno vyuZiti
denni akumulace predevsim pro zajisténi provozovatelnosti siti. Celkem
se jedna o instalovany vykon 130 MW v roce 2030. V Obnovitelné
pripadové studii je potfeba této denni akumulace vyssi (375 MW).

V této pripadové studii je od roku 2026 denni akumulace potfebna

i pro vyrovnani vykonové bilance na urovni celé soustavy, v roce 2030
¢ini 500 MW. Celkové mnozstvi denni akumulace v pfipadové studii
Obnovitelné pro rok 2030 tak miZe dosdhnout az 875 MW.

Obrazek 10
Figure 10

Koncepéni pfipadova studie — dodavky elektfiny
Conceptual case study — electricity supplies

Supplies from large sources will decrease from 75 to 70 TWh with respect to

the whole Czech power system. Supplies from small sources (connected to LV
or HV) will increase from 9 TWh to approximately 13 TWh (in the Conceptual
case study) to 19 TWh (in the Renewable case study).

The installed capacity of currently regulating sources decreases to 80%
as early as in 2025. By contrast, the demand for regulation reserves
(technical, not commercial as ancillary services) is expected to increase
by about 12% (in the Conceptual case study) to 22% (in the Renewable
case study).

The Conceptual and Gas case studies envisage the utilization of daily
accumulation mainly to ensure grid operability. It involves installed

capacity of 130 MW in total in 2030. In the Renewable case study, the value
of demand for daily accumulation is higher at approximately 375 MW. In this
case study, starting in 2026, daily accumulation is also required to keep

the power balance across the entire power system in the amount to 500 MW
for 2030. Thus, the total volume of daily accumulation in the Renewable case
study for 2030 may reach 875 MW.
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Dlouhodoby horizont

Mezi roky 2030 a 2031 bude odstaveno dalSich pfiblizné 550 MW
uhelnych elektraren, a dodavky elektfiny z uhli tedy znovu poklesnou.
V dalSich letech je provoz dle pfipadovych studii vyrazné diferencovan.
Mezi roky 2036 a 2045 se ve viech tfech pfipadovych studiich pocita

s odstavenim dalSich témér 6 GW instalovaného vykonu v uhelnych

a jadernych blocich, nahrazovani jejich vypadku je ale zcela odlisné.

2040 2045 2050

Long-term horizon

Additional 550 MW worth of coal power plants are decommissioned between
2030 and 2031. Operation according to the presented case studies is highly
differentiated in the long-term horizon. In the period of 2036-2045, all three
case studies consider the decommissioning of further 6 GW of installed
capacity in coal and nuclear blocks; however, the case studies differ sharply

in the ways the lost capacity is to be replaced.
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V Koncep¢ni pfipadové studii dodavka z novych jadernych bloku
nahrazuje vypadek svych predchldct i vétSinu dodavek elektfiny

z hnédého uhli. Narast vyroby z jadernych zdrojl je oproti SEK
opozdén, podil na vyrobé elektfiny v roce 2040 dosahuje 37,5 %, a je
tedy pod Urovni ocekavanou v SEK (46-58 %), kterou splni az v roce
2045. Zpozdéni vystavby JE oproti mnohym piredpokladtm z minulych
let je divodem pro spusténi nékolika paroplynovych blokd do roku
2041. NarGst dodavek elektfiny ze zemniho plynu (i pfi stoupajicich
hodnotach vyuZiti) je témér trojnasobny a pokryje zbytek vypadku

po hnédém uhli.

Extrémni rozvoj intermitentni vyroby v Obnovitelné pfipadové studii
zplsobuje narlst potfebné zélohy vykonu. Podobny trend je mozné

v mensi mife sledovat i v Koncepcni pfipadové studii, zde je to vsak
dano provozem zdrojl s velkymi jednotkovymi vykony. V dlouhodobém
horizontu dosahuji LOLE a ENS hodnot dle normy.

V Obnovitelné pfipadové studii je vypadek dodédvek elekttiny vyrobené
v jadernych zdrojich a zdrojich vyuZivajicich hnédé uhli nahrazovén
predevsim OZE. Nahradu zbyvajici ¢asti dodavek, véetné narustu
tuzemské spotreby, tvofi elektfina ze zemniho plynu a jeji vice nez
dvojnasobny narust. Vysoké dodavky z intermitentnich zdroja vyzaduji
instalaci dalSich plynovych zdroji pro funkci stojici rezervy, trvale

se rychle rozviji denni akumulace elektfiny. Vyroba a zpétné uziti
syntetického metanu kulminuji v roce 2040.

Obrézek 11
Figure 11

Obnovitelna pripadova studie — dodavky elektfiny
Renewable case study — electricity supplies

100

In the Conceptual case study, the supply from new nuclear units replaces

the decrease of its predecessors and the majority of supplies from brown
coal. Increase in generation from nuclear sources is delayed compared to SEP;
the share of nuclear power plants in electricity generation reaches 37.5%

in 2040 and is below the level anticipated in SEP (46 — 58%) which is not to be
achieved until 2045. The delays in the construction of nuclear power plants,
based on numerous projections made in previous years, are the main reason
for the commissioning of several SCGT units prior to 2041. The increase

in electricity supplies from natural gas (despite growing utilization levels)

is nearly threefold and covers the remaining capacity left by the loss

of brown coal.

Extreme development of intermittent generation in the Renewable case study
causes an increase in the required reserve capacity. A similar trend can also
be observed in the Conceptual case study where this is due to the operation
of sources with large unit capacities. The LOLE and ENS indicators meet

required values in the long-term horizon.

In the Renewable case study, the supplies from nuclear and brown coal
sources are replaced primarily by RES. The remaining portion of supply and
the increase in domestic consumption, is covered by electricity from natural
gas, which increased more than twofold. High supplies from intermittent
sources require additional gas fired sources as a non-spinning reserve. Daily
electricity accumulation develops at a fast pace. Production and subsequent
utilization of synthetic methane culminate in 2040.
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V Plynové pripadové studii jsou rozhodujici ndhradou chybéjicich
dodavek z uhelnych a jadernych bloku zdroje na zemni plyn. Kromé
ndrlstu instalovaného vykonu zdrojd na zemni plyn nar(sta i jejich
vyuZiti. VyuZiti stoupd i u zdroju na tuha paliva a jaderné zdroje znovu
dosahuji vyuziti 100 %. Denni akumulace se rozviji jen mirné.

Obrazek 12
Figure 12

Plynova pfipadova studie — dodavky elektfiny
Gas case study — electricity supplies

100

In the Gas case study, natural gas fired sources play a decisive role

in replacing the supplies from coal and nuclear sources. Increase in installed
capacity of gas fired sources goes hand in hand with an increase in their
utilization. Utilization increases also for solid fuel fired sources, nuclear
sources reach utilization of 100% once again. Daily accumulation develops
moderately.
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V obdobi po roce 2045 nastavaji v pfipadové studii Koncepcni jen
minimalni zmény. V pfipadovych studiich Obnovitelné a Plynové
naopak nastava velka zména v dodavkach elektriny. Koncici dodavky

z JE jsou nahrazeny dodavkami ze zemniho plynu. Ty obstaraji dva
nové paroplynové bloky pfi zvySeni dosahovaného vyufziti celé skupiny
do roku 2048. V Obnovitelné pfipadové studii je vSak naznacen
nasledny pokles, protoZe meziro¢ni pfirtistky dodavek z OZE jsou zde
stale vyrazné. Proto nadale pokracuje rychly rozvoj denni akumulace.
Rozvoj denni akumulace v Plynové pfipadové studii je primarné uréen
k FeSeni regulacnich potreb siti.

V koncovém roce 2050 dosahuji dodavky elektfiny z centralnich zdroja
v jednotlivych pfipadovych studiich Koncepéni/Obnovitelné/Plynové
ro¢nich tuhrni 73/38/61 TWh a z decentralnich zdrojdi obdobné Ghrnt
19/55/21 TWh.

2040 2045 2050

From 2045, there are only minimal changes in the system in Conceptual case
study. In both Renewable and Gas case studies there is a substantial change
in electricity supply structure. Supplies from nuclear sources are replaced

by supplies from natural gas. These are secured by a pair of new CCGT

units and utilisation increase within the entire group until 2048. However,
the Renewable case study suggests a subsequent utilisation decrease

as the year-on-year, as the growth in supplies from RES continue to be
substantial. Rapid growth of daily accumulation continues accordingly. Daily
accumulation development in the Gas case study is only moderate and is
focused to meet grid regulation requirements.

In the year of 2050, electricity supplies from centralized sources

in the Conceptual/Renewable/Gas case studies reach annually 73/38/61 TWh
and from distributed sources 19/55/21 TWh respectively.
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ZDROJE PRIMARNI ENERGIE
PRIMARY ENERGY SOURCES

Do roku 2050 projde ¢eska elektroenergetika, véetné teplarenstvi,
vyznamnou proménou v oblasti primérnich zdrojd. Dominantni bude
ustup od hnédého uhli, nizsi vyuzivani ¢erného uhli, navyseni podilu
OZE pfi vyrobé elektfiny a znacné posileni pozice zemniho plynu.
Vyuzivani jaderné energie naroste oproti soucasnosti v pfipadové
studii Koncepéni, naopak v pfipadovych studiich Obnovitelné a Plynové
dojde k postupnému Uplnému zéniku vyuZiti jaderné energie.

Spotfeba hnédého uhli pro elektroenergetiku a teplarenstvi je ukazéna
na nasledujicim obrazku 13.

Obrézek 13
Figure 13

450

The Czech electricity industry, including the heating sector, will undergo
significant changes with respect to primary sources over the outlook period
up to 2050. The dominating traits include the decline of brown coal, lower
utilization of hard coal, higher share of RES in electricity production and
significant increase of the of natural gas share. While the level of nuclear
energy utilization will increase compared to the present in the Conceptual
case study, the Renewable and Gas case studies presuppose the gradual
complete abandonment of nuclear energy. Brown coal consumption

in the electricity and heating industries is shown in the following Figure 13.

Spotieba hnédého uhli pro elektroenergetiku a teplarenstvi (PJ)
Brown coal consumption in the electricity and heating industries (PJ)
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Stfednédoby horizont

Spotreba hnédého uhli bude postupné klesat, protoze budou
odstavovany zdroje nespliujici emisni poZadavky. Soucasné bude
klesat i produkce hnédého uhli, pficemz nejvyznamnéjsi zménou
bude ukonéeni tézby na lomu CSA v |. etapé bez moznosti pokradovat
v dlsledku platnosti tizemné-ekologickych limitd. Produkce hnédého
uhli na stavajicich lokalitach se bude vice pFizpisobovat provozu
elektraren, které leZi v jejich bezprostfedni blizkosti. Aby bylo uhli

k dispozici po celou jejich zbyvajici Zivotnost, bude tézba probihat
nizs$im tempem, a tak bude omezovana dodavka uhli pro ostatni
spotrebitele. Lze predpokladat, Ze do roku 2030 skonc¢i tuzemska

produkce ¢erného uhli. Soucasna tézba je na historickém minimu kolem

5 mil. tun. V soucasnosti zajistuje tézbu jen spole¢nost OKD, ktera se
v poslednim obdobi potykala se znaénymi problémy.

2035 2040 2045 2050

Mid-term horizon

Brown coal consumption will gradually decrease as sources not meeting
emission requirements are being decommissioned. Brown coal production
will decrease concurrently, while the defining moment will be the termination
of mining operations at the CSA mine in phase | with no potential for
reopening of the mine due to the land-environmental limits in force. Brown
coal production at existing sites will increasingly conform to the operation

of power plants located in their immediate vicinity. To ensure availability

of brown coal over the lifespan of local power plants, mining will proceed

at a slower pace which will result in the restriction of coal supply to other
consumers. Domestic production of hard coal is likely to cease by 2030.
Current mining operations are at all-time low (approx. 5 mil. tons). At present,
the only company engaged in coal mining is OKD, which has been struggling
as of late.
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Priibézné se bude navySovat spotieba zemniho plynu, protoze se
stdle vice budou uplatriovat mensi kogeneraéni jednotky, nahrazujici
dosavadni vytopenské zdroje. Spotreba plynu v energetice

a tepldrenstvi naroste ze soucasnych asi 1,3 mld. m® na pfiblizné

1,8 mld. m3 kolem roku 2030.

Postupné se bude navysovat i spoluspalovani biomasy a také bude
nardstat produkce elektfiny z bioplynu. Situaci by mohla ovlivnit

i podpora produkce biometanu.

Dlouhodoby horizont

V obdobi po roce 2030 dojde k zdsadnimu poklesu vyuziti hnédého uhli.

Zejména v obdobi mezi roky 2035 a 2040 bude ukonéena produkce uhli
na lomu Libous a s tim také bude ukonéen provoz vyznamnych zdroju
Tusimice Il a Prunérov II. V tomto obdobi bude dobihat tézba hnédého
uhli i na Sokolovsku, coz bude znamenat ukonceni provozu v uhelném
zdroji na Viesové a prechod paroplynového zdroje Viesova na vyuzivani
zemniho plynu.

Kolem roku 2045 by mohlo dojit k ukonéeni tézby na lomu Vrsany,
zasobujicim prioritné elektrarnu Pocerady. Ale i v tomto pfipadé mUlze
byt dalsi vyvoj vyrazné korigovan v zavislosti na vyvoji situace kolem
uhelného zdroje Pocerady — v pfipadé odstaveni v dfivéjsich ¢asovych
horizontech by uhli z lomu VrSany mohlo byt bilan¢né k dispozici.

V obdobi kolem roku 2050 by téZba hnédého uhli probihala jiz

jen na lomu Bilina ve vysi kolem 4 mil. tun rocné a uhli z tohoto

lomu by bylo uréeno jen pro blok 660 MW v Ledvicich. Tézba

¢erného uhli v CR jiz patrné nebude probihat a potfeby tuzemskych
elektroenergetickych zdroju — asi 1,5 mil. tun — by musely byt pokryty
dovozem. Cerné uhli je svétové obchodovano, problémem je ale
dopravni disponibilita. V Uvahu pfipada zamofrska doprava do zapadni
Evropy a naslednd vlakova doprava do CR nebo p¥imo viakem

ze vzdalenych oblasti Ruska. Spotfebu zemniho plynu rozhodujicim
zpusobem ovlivni rozhodnuti o dal$im sméfovani jaderné energetiky
v CR. U pfipadovych studii Obnovitelné a Plynové je simulovano,

Ze neprobéhne obnova zdroje v Dukovanech a po roce 2045 bude
odstavena JE Temelin a celad produkce téchto elektraren bude
nahrazena zemnim plynem. V roce 2050 by tak spotfeba zemniho plynu
jen pro elektroenergetiku v Plynové pripadové studii mohla dosahnout
12 mld. m3, coz je 0 50 % vice, nez je veskerd sou¢asna spotfeba
zemniho plynu v CR. V Obnovitelné p¥ipadové studii by spotieba

v roce 2050 mohla dosdhnout témér 6 mld. m3, coz je oproti Plynové
pripadové studii zhruba polovina, je to ale ddano masivnim uplatnénim
OZE. Pokud jde o uZiti zemniho plynu v elektroenergetice, samotny
narlst objemu spotfeby nebude jedinym faktorem. Pro potreby
regulaci, pfedevsim v Obnovitelné pfipadové studii, bude muset

byt provozovano mnoho regulacnich zdroja, napfiklad pres 1,1 GW

ve spalovacich jednotkach pracujicich v otevieném cyklu.

Natural gas consumption will continue to grow as the utilization of smaller
CHP units, replacing the existing heating sources, also increases. Gas
consumption in the energy and heating sectors will increase from current
1.3 billion m? to approximately 1.8 billion m* around 2030.

There will also be an increase in the level of biomass cofiring and in power
generation from biogas. Support of biomethane production could also have
an effect on the situation.

Long-term horizon

The period following 2030 will see a major drop in the utilization of brown
coal. Especially in the period from 2035 to 2040, coal production at the Libous
quarry will be terminated, coinciding with the decommissioning of major
sources at Tusimice Il and Prunéfov Il. During this period, coal production

will also cease in the Sokolov region, preceding the termination of operation
at the coal source in Vfesovd and the transition of the Viesova steam-gas
source to natural gas utilization.

Mining at the Vrsany quarry, supplying primarily the Poc¢erady power plant,
could be terminated around 2045. However, as in the previous case, further
development may be substantially shaped by how the situation concerning
the Pocerady coal source turns out —in the event of earlier decommissioning,
the Vrsany quarry coal could be available.

In the period around 2050, only the Bilina quarry would continue mining
brown coal at approximately 4 million tons per year, while all produced

coal would be intended for the 660 MW unit in Ledvice. As further
production of hard coal in the Czech Republic is unlikely, the demand

of domestic electricity sources — approx. 1.5 mil. tons — would have to be
covered by export. Hard coal is globally traded, but transport availability
poses a general problem. Options considered include oversea transport to
Western Europe, followed by train transport to the Czech Republic, or direct
train transport from Russia. Natural gas consumption will be markedly
influenced by the decision concerning further direction of the nuclear
energy sector in the Czech Republic. In the Renewable and Gas case studies,
no renewal at Dukovany will take place and the Temelin power plant will be
decommissioned after 2045, while the entire production of these power
plants is to be replaced by natural gas. In 2050, natural gas consumption

in the electricity sector could potentially reach 12 billion m3, as suggested

in the Gas case study, which is by itself 50% more than the current overall
consumption of natural gas in the Czech Republic. In the Renewable case
study, consumption should reach nearly 6 billion m*in 2050, which is about
a half compared to the Gas case study; this is, however, due to the massive
utilization of RES. With regard to the utilization of natural gas in the electricity
sector, the growth in the volume of consumption won’t be the only factor. For
regulation purposes, especially in the Renewable case study, new regulating
sources will be required; for example, over 1.1 GW in SCGT units.

Zdroje primarni energie | Primary energy sources 25



Z hlediska spotfeby plynu za rok sice nepljde o podstatné objemy, ale
naroky na plynarenskou soustavu budou zna¢né. Budou totiz znamenat
znacné rychlé zmény tok( v sitich, které budou muset byt pro tyto
velké, avsak prevazné kratkodobé, odbéry dostatecné dimenzovany.
Zaména hnédého uhli za zemni plyn zpUsobi vyrazné navyseni

dovozu primdrnich surovin. Ze soucasnych asi 5 % dovozni zavislosti
primarnich zdrojG (jaderna energie se povazuje za domaci) pro vyrobu
veskeré elektfiny a pro vyrobu tepla v kombinované vyrobé dojde

k nérlstu na 17 % v pfipadové studii Koncepéni, na 31 % v Obnovitelné
a az na 58 % v Plynové pfipadové studii. Spotfeba zemniho plynu

pro elektroenergetiku a tepldrenstvi je zndzornéna na obrazku 14.

In terms of annual gas consumption, the volumes are not substantial, but
the requirements on the gas system are significant. It will cause rapid flow
changes in pipes which will need to be dimensioned for large but short-term
offtakes. Transition from brown coal energy to natural gas will substantially
increase the import of primary raw materials. There will be an increase

to 17% in the Conceptual case study, to 31% in the Renewable case study
and up to 58% in the Gas case study from the current 5% import dependency
with respect to primary sources (nuclear energy is considered to be domestic)
for the generation of all electricity and the production of heat in the CHP
process. Natural gas consumption in the electricity and heating industries is
shown in the following Figure 14.

Obrdzek 14  Spotieba zemniho plynu pro elektroenergetiku a teplarenstvi (PJ)
Figure 14 Natural gas consumption in the electricity and heating industries (PJ)
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ENVIRONMENTALNIi DOPADY
ENVIRONMENTAL IMPACTS

Celosvétové usili ke zmirnéni klimatické zmény je zastfeSeno Patizskou
dohodou z roku 2015, kterou ratifikovalo jiz 179 statl svéta, véetné
Ceské republiky. Dohoda nestanovuje konkrétni emisni limity
sklenikovych plyn@ pro CR, nicméné tyto cile musi ¢eska energetika

i pramysl pInit prostfednictvim unijni legislativy. Unijni cile na snizovani
emisi sklenikovych plynG v oblasti klimatu a energetiky v obdobi
2020-2030 jsou stanoveny jako celoevropsky zavazek sniZit emise
sklenikovych plynG (GHG) o 40 % oproti roku 1990.

Omezovanim emisi znedistujicich latek se na svétové Urovni zabyva
Géteborgsky protokol, ktery upravuje limity emisi SO,, NO, a NH,,
VOC a jemnych castic. Pozadavky protokolu reflektuje EU v revidované
smérnici 2016/2284/EU o sniZeni ndrodnich emisi nékterych latek
znecistujicich ovzdusi, pfijaté na konci roku 2016. Tato smérnice byla
do ¢eského prava implementovéna novelou zékona ¢. 201/2012 Sb.,

o ochrané ovzdusi, s Géinnosti od 1. zari 2018.

Stfednédoby horizont

Ve stfednédobém horizontu je cilem EU sniZit emise sklenikovych plyn(
do roku 2030 o 43 % oproti roku 2005. Aby bylo tohoto cile dosazeno,
dojde k revizi EU ETS pro ¢tvrtou fazi (v obdobi 2021-2030). V ramci
revize je navrzeno zvysSeni rychlosti odepisovani povolenek tUpravou
linearniho redukéniho faktoru z 1,74 % na 2,2 % roc¢né. Ke stazeni
aktudlniho prebytku povolenek na trhu je od 1. 1. 2019 spustén
mechanizmus MSR, jehoZ smyslem je regulovat rocni objem povolenek
uréeny k drazbé tak, aby nedochézelo k prebytkim. Do rezervy budou
postupné stahovany nevyuZité povolenky z aukci, které nebyly v daném
roce pridéleny. V obdobi 2019 a 2023 m4a byt objem prebytecnych
povolenek stahovanych z trhu do stabilizacni rezervy (MSR) na Grovni
24 % a poté na urovni 12 %. Systém bude pouZit, pokud prebytek
prekroci Uroven stanovenou v pravnich predpisech o pfiblizné

833 milionl povolenek. Od roku 2023 bude pocet povolenek v rezervé
omezen na objem aukci predchoziho roku.

Ceska republika snizila emise sklenikovych plynt o 34 % a cil do roku
2020 je v predstihu spInén. Soucasné je v predstihu spinén i celounijni
cil snizeni emisi roku 2020 o 20 % oproti roku 1990. Emise znecistujicich
latek (SOZ, NO, NH,, VOCa TZL) od roku 1990 poklesly v EU 0 67 % a Ize
predpokladat, 7e tento trend bude nadale pokracovat. Ceska republika
je ve snizovani emisi znecistujicich latek jesté Uspésnéjsi a za stejné
obdobi snizila tyto emise o 81 %. V feSenych pfipadovych studiich
probéhne vyrazny pokles v produkci emisi bezprostfedné po roce 2020
z divodu plnéni smérnice 2010/75/EU. V produkci emisi do roku 2030
se jednotlivé pripadové studie pfilis nelisi.

The current global efforts to decrease climatic changes are backed

by the 2015 Paris Agreement ratified by 179 countries, including the Czech
Republic. Although the Agreement does not define particular greenhouse
gas emission limits for the Czech Republic, the Czech energy sector as well
as industry must meet specific targets required by EU legislation. EU targets
to decrease greenhouse gas emissions are based on the 2020-2030 Climate
and Energy Policy Framework which defines the pan-European commitment
to decrease the GHG emissions by 40% in comparison to 1990.

Reduction in pollutant emissions is globally addressed by the Gothenburg
Protocol which sets the limits for SO,, NO, and NH,, VOC and solid

particles. 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.

This Directive was incorporated into Czech legislation by an amendment to
Act No. 201/2012 Coll., on Air Protection, effective from 1% September 2018.

Mid-term horizon

In the mid-term, the EU’s goal is to reduce greenhouse gas emissions by 43%
by 2030 compared to 2005. In order to achieve this, the EU ETS will be
revised for the fourth phase (2021-2030). The revision proposes an increase
in the allowance depreciation rate by adjusting the linear reduction factor
from 1.74% to 2.2% per year. To remove the current surplus of allowances

on the market, since January 1, 2019, an MSR mechanism has been launched
to regulate the annual volume of allowances to be auctioned so as to avoid
surpluses. Unused allowances from auctions that have not been allocated

in the given year will be gradually withdrawn into the reserve. For the years
2019 and 2023, the volume of surplus allowances withdrawn from the market
should be set at 24% and then at 12% in the Market Stability Reserve (MSR).
The system will be used if the surplus exceeds the statutory level by about
833 million allowances. From 2023, the number of allowances in the reserve
will be limited to the volume of auctions of the previous year.

The Czech Republic has lowered its greenhouse gas emissions by 34%,
meeting the 2020 target 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. Emissions of pollutants (SO,, NO , NH,, VOC and SP) in the EU
have decreased by 67% since 1990. This trend is likely to continue. In terms
of reduction in pollutant emissions, the Czech Republic is even more
successful, achieving a decrease by 81% for the same period. The analysed
case studies show a substantial drop in the production of emissions
immediately after 2020 due to compliance with Directive 2010/75/EU.

The individual case studies do not differ in any significant way with respect
to emission production up to 2030.
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Emise sklenikovych plyn( ve stftednédobém horizontu v jednotlivych
pfipadovych studiich poklesnou o 29 a7z 31 %, emise SO, 0 77 %, emise
NO, 0 63 % a emise TZL 0 55 % (vSe oproti roku 2005). Bilance emisi
sklenikovych plyn( je ukazéna na nésledujicim obrazku 15.

Dlouhodoby horizont

Po roce 2030 dochazi k dalSimu poklesu vSech emisi, oviem mezi
jednotlivymi pripadovymi studiemi jsou jiz patrné rozdily v emisich
sklenikovych plyn(. V pfipadové studii Koncepéni jsou v roce 2050
emise sklenikovych plynd nizsi o 71 % oproti roku 2005. Ve studiich
Obnovitelné a Plynové je oproti roku 2005 snizeni emisi sklenikovych
plynd o 68 %, respektive o 53 %. Nejvyssiho snizeni je dosazeno

u pripadové studie Koncepcéni, ktera jedina klade diraz na vyuZivani
jaderné energie. Obnovitelna pfipadova studie paradoxné dosahuje
vyssich emisi nez Koncepéni, coz je zpUsobeno absenci jadra

a nutnosti vyuZzit i plyn (pro dorovnani bilance i z provoznich davodu).
Nicméné v dlouhodobém horizontu predpokladaji cile Evropské unie
na dekarbonizaci energetiky sniZzeni emisi sklenikovych plynd o 96

a7 99 %. Zadna z analyzovanych pfipadovych studii tak nevyhovuje
tomuto emisnimu cili EU. Bude-li dalsi vyvoj elektroenergetiky probihat
dle predloZenych pripadovych studii, bude pro spinéni emisniho cile
nutné po roce 2040 zavést technologii CCS.

Emise znedistujicich latek klesaji shodné ve viech pfipadovych studiich
az do roku 2050. K tomuto datu poklesnou emise SO, 093 %, emise
NO, o 81 az 84 % a emise TZL 0 80 % (v3e oproti roku 2005). Emisni cile
plynouci ze Smérnice 2016/2284/EU, tzn. pokles o 60 az 66 % do roku
2050 oproti roku 2005, budou pro znecistujici latky v pfipadovych
studiich splnitelné.

In the mid-term horizon, as presented in each of the case studies,
greenhouse gas emissions will decrease by 29 to 31%, SO, emissions by 77%,
NO, emissions by 63% and SP emissions by 55% (all compared to 2005).

The greenhouse gas emissions balance is shown in the following Figure 15.

Long-term horizon

The period after 2030 sees an additional reduction in all emissions with
noticeable differences regarding greenhouse gas emissions observed

in the individual case studies. In the Conceptual case study, greenhouse gas
emissions are reduced by 71% compared to 2005 by 2050. The Renewable
and Gas case studies, greenhouse gas emissions are reduced by 68 and

53% respectively (compared to 2005). The highest reduction is achieved

in the Conceptual case study, only case study relying on the use of nuclear
energy. The Renewable case study paradoxically records higher emissions
than the Conceptual, due to the absence of the nuclear energy and the need
to use natural gas (for balancing and for operational reasons). However,

in the long run, the European Union’s energy decarbonisation targets aim
to reduce greenhouse gas emissions by 96-99%. Therefore, none of the case
studies analysed meets this EU emissions target. If the next generation

of electricity industry is to be developed according to the case studies
presented, CCS will need to be introduced to meet the emissions target
beyond 2040.

Pollutant emissions decrease identically in all case studies up to 2050. SO,
emissions will decrease by 93%, NO, emissions by 81 to 84% and SP emissions
by 80% (all compared to 2005) by 2050. Reaching emission targets resulting
from Directive 2016/2284/EU, i.e. drop of 60-66% by 2050 compared to 2005
will be feasible in case all studies.

e Koncepcni | Conceptual
Obnovitelna | Renewable

«= Plynova | Gas

Obrazek 15  Bilance emisi sklenikovych plynd
Figure 15 Greenhouse gases emission balance
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ELEKTRICKE SIiTE
ELECTRICAL NETWORKS

Rozvoj a budouci provoz elektrickych siti je ovliviiovan predevsim
zménami ve zdrojové zakladné, spotifebou elekttiny a jeji lokalizaci,
tvarem diagramu zatiZeni, vyuZitim akumulace, vykonovym saldem
a z ného vychazejicimi preshrani¢nimi toky elektfiny. Délky novych
vedeni v PS do roku 2050 ukazuje nasledujici tabulka 4.

Tabulka 4
Table 4

Délky novych vedeni v PS do roku 2050 (km)
Length of new transmission system lines by 2050 (km)

rozvoj vedeni PS | TS lines development

Development and future operation of electrical networks are mainly affected

by changes in source base, electricity consumption, shape of the load

diagram, utilization of accumulation, power balance and the resulting

cross-border electricity exchanges. Length of new transmission system lines
by 2050 is shown in the following Table 4.

délky zmén vedeni 400 kV
v letech 2018-2025
length of 400 kV lines
developed 2018-2025

délky zmén vedeni 400 kV
v letech 2026-2050
length of 400 kV lines
developed 2026-2050

zdvojeni vedeni ve stavajici trase | doubling of existing TS line 239 797
dvojité nebo jednoduché vedeni v nové trase | new TS linesin new corridors 174 161
modernizace vedeni | line upgrade 423 405
prestavba dvojitého vedeni 220 kV na 400 kV | 220 kV line upgrade to 400 kV 157 0
celkova délka zménénych vedeni PS | total length of developed TS lines 993 1363

Stfednédoby horizont

e Rozvoj elektroenergetiky dle pfipadovych studii Koncepcni
a Plynové nevede k potiebé vyraznych zmén v planovaném rozvoji
elektrickych siti nad ramec toho, jak jej aktudlné pfipravuji jejich
provozovatelé.

e Pripadova studie Obnovitelna oproti tomu vyZaduje vyraznou
Upravu a posileni distribucnich siti vSech Grovni jiz ve sttednédobém
horizontu, a to z dlvodu ristu instalovaného vykonu decentralnich
zdroju s pFipojenim do siti nn a vn. Napé&tové poméry a zatézovani
vedeni v distribucnich sitich bude nutné fesit nejen investi¢nimi
opatienimi do samotnych siti, ale téZ flexibilitou vyuZivajici
regula¢nich mnoznosti decentrélnich zdrojl, a to jak v oblasti
¢innych, tak jalovych vykond, a také s vyuZitim novych prvka
akumulace. Vhodné vyuzivana flexibilita je nutna pro splnéni
pozadovanych technickych kritérii provozu siti nn, vn i 110 kV.

Mid-term horizon

The Conceptual and Gas case studies do not indicate any substantial
changes to be made in the planned development of electrical networks
on top of that currently being prepared by their operators.

By contrast, the Renewable case study requires significant modification
and reinforcement of distribution networks at all levels as early

as in the mid-term horizon due to the anticipated increase in installed
capacity of distributed sources connected to LV and HV grids. Voltage
within grids and line loading in distribution systems will need to be
addressed not only by investments in the networks, but also by utilizing
the regulation potential of distributed sources with respect to both
active and reactive power and using new accumulation elements as well.
A properly implemented flexibility measures are necessary to ensure
compliance with the required technical criteria for the operation of LV, HV
and 110 kV networks.
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Dlouhodoby horizont

30

Rozvoj prenosové sité bude ovlivnén vyvojem a skladbou zdrojové
zékladny, zvlasté realizaci novych jadernych zdroju a velkych
elektraren pripojenych do PS zejména v pfipadové studii Koncepcni.
Kromé toho ma na provoz prenosové sité nemaly vliv zatéZovani
preshranicnich vedeni mezistatnimi pfenosy energie. Zvlasté se

to projevuje na preshranicnich profilech, u kterych se v budoucnu
pfipravuje zruseni preshrani¢nich vedeni 220 kV, a to na profilu
CZ-PL a CZ-AT.

Koncepce rozvoje prenosové sité v dlouhodobém horizontu
predpoklada do roku 2040 postupny prechod na jednotnou
napétovou Uroveri 400 kV. Posileni pfenosovych siti novymi
vedenimi 400 kV spolu s rostoucim podilem decentrélnich zdroju
povede k nizsimu zatéZovani prvkd pfenosové sité. Udrzeni
napétovych pomérd v provoznich mezich si vyzada instalaci novych
kompenzacnich prostfedkd v PS o vykonu az 1 300 MVAr. Celkova
ro¢ni doddvka elektfiny z PS do DS v roce 2025 v pfipadové studii
Koncepéni €ini 46 TWh. V roce 2050 je prenos elektfiny z PS

do DS v pripadové studii Koncepcni 58 TWh, v pfipadové studii
Obnovitelné je tento pretok o 37 TWh nizsi a v pfipadové studii
Plynové o 8 TWh niZzsi.

Dalsi rozvoj distribu¢nich soustav nn a vn bude ovlivnén
pokracujicim narlstem instalovanych decentrélnich zdrojl

a zménou ve strukture spotfeby — predevsim se jedna

o elektromobilitu, ktera si vyzada vyrazné posilovani distribuc¢nich
soustav na nizsich napétovych Urovnich. Vyraznéjsi bude také
potfeba zmén v organizaci provozu a zpUsobu fizeni DS — vyuzivani
akumulace elektfiny spolu se zavddénim novych fidicich prvkad.

V pripadovych studiich Koncepcni a Plynové jsou aktualné
pldanované investice dostatecné pro zajisténi provozu siti vsech
napétovych urovni. Avsak pfipadova studie Obnovitelnd je bez velmi
vyraznych investic do rozvoje a posileni DS neprovozovatelna.

Pro Uspésnou integraci decentralnich zdrojl, predevsim v pfipadové
studii Obnovitelné, bude nutné podstatnym zplsobem zménit
zpUsob provozu a fizeni siti vdech napétovych hladin. Kromé
investi¢nich opatreni, jako je posilovani siti a vystavba akumulace,
je nutné vyufZiti fizeni spotfeby i vyroby na drovni siti vn a nn,

pro které se predpoklada vyuziti technologii chytrych siti.

Long-term horizon

Development of the transmission system will be affected

by the development of the source base, especially in case

of commissioning of new large nuclear and other units in the Conceptual
case study. Apart from that, operation of the transmission system is to

a large degree affected by the flows on cross-border lines due to the inter-
state power transmission. It mostly manifests on the CZ-PL and CZ-AT
cross-border profiles where 220 kV cross-border lines are to be cancelled.
In the long-term horizon, the plan for development of the transmission
system anticipates gradual transition to a unified voltage level of 400 kV
by 2040. Strengthening of the transmission system by new 400 kV

lines together with the growing share of distributed sources will result

in lower loading of the power system elements. Keeping the voltage
within operating limits will require the installation of 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 46 TWh in the Conceptual case study
in 2025. In 2050, electricity transfer from TS to DS is 58 TWh, while this
outflow is lower by 37 TWh in the Renewable case study and by 8 TWh

in the Gas case study.

Further development of the LV and HV distribution systems will be
affected by continuing increase in generation from distributed sources
and by changes in consumption structure (involving electromobility,

in particular). It will require considerable strengthening of distribution
systems at lower voltage levels. The need to change of the operation and
control method of the DS — by means of electricity accumulation and
implementation of new means of control — will also be quite significant.
In the Conceptual and Gas case studies, the currently planned
investments are sufficient to ensure system operation at all voltage levels.
The Renewable case study is inoperable without major investments

in the development and reinforcement of the DS. For the integration

of distributed sources to be successful, especially with regard to

the Renewable 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.
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TRH A EKONOMIKA ELEKTROENERGETIKY
MARKET AND ECONOMY OF THE ELECTRICITY INDUSTRY

Vedle rozhodnuti vyplyvajicich z pInéni cilG energetické politiky zlstava
zakladnim parametrem pro investici do nového zdroje pro vyrobu
elekttiny kalkulace budoucich vynosu a ndkladl. K porovnani rentability

In addition to decisions based on compliance with energy policy targets,
the basic criterion for investment in new power generation sources is
the assessment of future returns. The LCOE value for a specific discount

novych vyrobnich zdroju elekttiny slouzi hodnota LCOE pro urcitou rate can be used to compare the profitability of new sources. The analyses

diskontni sazbu. Z analyz vyplyva, Ze pfi diskontni sazbé 5 %, tedy indicate that at a 5% discount rate, which is lower than usual in commercial
nizsi, nez je bézné u komercnich projektd, a cené silové elektriny projects, and electricity price of 60 EUR/MWh, no sources other than

60 EUR/MWh, nejsou kromé vodnich a vétrnych elektraren rentabilni hydroelectric and wind power plants are profitable. Although nuclear units

Zadné jiné typové vyrobni zdroje. Jaderné zdroje jsou sice z pohledu
investic nejnaroc¢néjsi, ale z hlediska LCOE jsou nejvyhodnéjsimi
vyrobnimi jednotkami pro kryti zékladniho zatiZeni za pfedpokladu
nizké diskontni sazby a doby provozu 60 let. Vyznamné negativni vliv
na vyhodnost jadernych zdroji muGze mit pokles jejich vyuZiti vlivem
rostouciho podilu OZE, dalsi zvySovani investi¢nich nakladd nebo

are most costly due to the required level of investment, they represent
the most advantageous units in terms of LCOE to cover the basic load,
on condition of low discount rates and a minimum lifetime of 60 years.
However, their advantageousness may be adversely affected by their
lower utilization due to the increasing share of RES in the power system,
as well as by potential further increases in unit prices or reduction their

zkraceni technické Zivotnosti. technical lifetime.

Dlouhodobé se rozvoj dle pfipadovych studii vyrazné lisi ocekavanymi In the long-term, expected production costs differs significantly among case
vyrobnimi naklady. Po roce 2030 se sloZeni vyrobni zékladny zac¢ne studies. After 2030, the composition of the production base will begin to

diferencovat dle pfipadovych studii, a tim se za¢nou diferencovat

be differentiated according to case studies, and so will be production costs.
The most substantial increase is anticipated by the Renewable case study
Obnovitelnou, u které muze cena silové elektfiny mezi roky 2017 a 2050 with electricity prices going up by more than 140% in 2050 compared to
narlst o vice nez 140 %. Pro pfipadové studie Koncepcni a Plynovou je 2017. In the Conceptual and Gas case studies, the increase is by more than
60% and around 80% respectively, relative to 2017. LCOE of the case studies

for dr = 5% in 2050 is shown in the following figure.

ocekdvan nardst o vice nez 60, resp. 80 %. Vyrobni naklady pfipadovych
studii v roce 2050 pro dr = 5 % ukazuje nasledujici obrazek.

Obrazek 16 ~ Vyrobni naklady pfipadovych studii v roce 2050 pro dr =5 %
Figure 16 Levelized costs of electricity of the case studies in 2050, dr = 5%
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V koncovém roce 2050 pfi diskontni sazbé 5 % dosahuji naklady
na vyrobu 1 MWh u pfipadové studie Koncepc¢ni 101 EUR

2016"

Nakladové podobné vychazi pfipadova studie Plynova (115 EUR

2016
zatimco u studie Obnovitelnd jsou naklady o 51 % vy3si (153 EUR, ).
V nakladech jsou zahrnuty rovnéz nutné naklady na realizaci a provoz
prostiedk flexibility (napfiklad denni a sezonni akumulace).

Celkové investice do obnovy a rozvoje vyrobni zakladny a pfenosové
a distribucni infrastruktury se budou v obdobi let 2019 aZ 2050
pohybovat mezi 1,8 aZ 3,1 bil. CZK, .

2050 je ukdzan na nasledujicim obrazku 17.

Odhad rocnich investic v roce

Obrdzek 17 Odhad rocnich investic v roce 2050
Figure 17 Estimated annual investment in 2050

150

In the final year of 2050, generation costs amount to EUR, - 101 per

1 MWh at a 5% discount rate in the Conceptual case study. The Gas case
study is similar in terms of costs (EUR
study they are higher by 51% (EUR, .

(for example daily and seasonal accumulation) are included as well.

»o16 115), while in the Renewable case

153). Investments into flexibility

Total investments in the generation base and the transmission, or rather
distribution infrastructure will range between CZK, 1.8 and 3.1 trillion over
the period of 2019-2050. Estimated annual investment in 2050 is shown

in the following Figure 17.
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PLYNARENSTVIi V EVROPE A VE SVETE
GAS INDUSTRY IN EUROPE AND IN THE WORLD

Stfednédoby horizont

Evropa zUstavé jedinym regionem, kde se vyhledové neocekava
vyznamny narUst spotieby plynu. Nicméné v nésledujicich péti
letech mlze v EU pokracovat rozvoj poptavky po plynu pro vyrobu
elektrické energie. Pfedevsim udrzi-li se vyhodné cenové podminky

na nékterych evropskych trzich, véetné rlistu cen emisnich povolenek,

mohou elektrarny spalujici zemni plyn déle vytlacovat uhelné zdroje.
RUst spotfeby plynu v elektroenergetice je nicméné vyrazné zavisly
na vysi ceny plynu a jejim poméru zejména k cendm uhli. Vzhledem
k momentalnimu rlstu cen povolenek, které vyrobu z uhli dale
prodrazuji, mizeme mirny rist spotfeby plynu v elektroenergetice

v tomto ¢asovém horizontu predpokladat. Pozdéji po roce 2022

by podle vyhledu IEA méla spotfeba plynu v EU zacit stagnovat.
Podil ¢lenskych zemi na spotfebé plynu v EU v roce 2017 je ukazén
na obrdazku 18.

Obrazek 18  Podil ¢lenskych zemi na spotiebé plynu v EU v roce 2017

Figure 18

Gas consumption share by EU member states in 2017

Mid-term horizon

Europe remains the only region where no significant increase in gas
consumption is expected in the near future. However, in the next five years,
the demand for gas intended for power production might continue to

grow in the EU. Especially if favourable price conditions in some European
markets are maintained, including growing prices for emission credits,
power plants combusting natural gas may continue to dislodge coal sources.
However, in the electricity industry the growth of gas consumption is strongly
dependent on the gas price and its ratio to coal prices in particular. Given
the revived growth of prices for emission credits which makes production
from coal more and more expensive, we may expect a slight increase in gas
consumption in the electricity sector within this time frame. Later on, after
2022, according to the IEA outlook, gas consumption in the EU should start
stagnating. The share of EU member states in gas consumption in 2017 is
shown in the Figure 18.

ostatni | other
PL

Plyndrenstvi v Evropé a ve svété | Gasindustry in Europe and in the world 33



Dlouhodoby horizont

S dalsim tlakem na dekarbonizaci energetiky by po roce 2035 méla
zalit spotfeba plynu v EU klesat. Na globdlni Grovni se naopak ocekava
kontinudlni rast po celé zkoumané obdobi. V roce 2040 by celosvétova
poptavka méla dosdhnout na Groven 5,3 bil. m® plynu. Rozvijejici se
zemé v Asii, Africe, Latinské Americe a na Blizkém vychodé budou
naddle hlavnimi tahouny rlstu poptavky po plynu ve svété (az 80 %
celosvétového rustu spotieby). Z pohledu vyuZiti zemniho plynu

se na rlstové kivce spotieby bude podilet pfedevsim poptavka
primyslového sektoru a vyroba elektrické energie. Na Urovni produkce
zemniho plynu se oéekavd vyznamny nérst podilu nekonvenéniho
plynu (bfidlicovy plyn, slojovy plyn a plyn z nizkopropustnych pisku),
ktery by mél tvofit az 30 % celkové tézby plynu. Kromé zemniho

plynu pochdzejiciho z tézby fosilnich paliv se v Evropé stéle vice bude
prosazovat vyroba plynu o podobnych vlastnostech metanizaci vodiku
vyrobeného elektrolyzou za vyuZiti energie z obnovitelnych zdroju

(synteticky metan) ¢i Upravou bioplynu (biometan).

Long-term horizon

With further pressure for decarbonization of the energy industry, gas
consumption in the EU should start decreasing after the year 2035.

On the contrary, continuous growth is expected on the global level
throughout the period under investigation. In the year 2040, the global
demand should reach 5.3 tcm of gas. Developing countries in Asia, Africa,
Latin America and the Middle East will remain the main drivers of increasing
demand for gas in the world (up to 80% of the global consumption

growth). As regards utilization of natural gas, it will mainly be demand from
the industrial sector and power production that will contribute to the growth
curve of consumption. In terms of natural gas production, a significant
increase in the share of unconventional gas (shale gas, coal bed methane
and tight gas) is expected, which should account for up to 30% of the total
gas extraction. In addition to natural gas coming from fossil fuel extraction,
natural gas featuring similar characteristics and produced by methanation

of hydrogen produced by electrolysis with the use of energy from renewable
resources (synthetic methane) or biogas treatment (biomethane) will be

on the rise in Europe.
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Volba smeéru vyvoje energetiky
bude mit na poptavku plynu v CR
zasadni vliv.

(o

Chosen development path of the energy
industry will have a major impact
on the gas demand in the Czech Republic.




POPTAVKA PLYNU
DEMAND FOR GAS

Volba sméru vyvoje energetiky bude mit na poptavku plynu v CR
zésadni vliv. Vedle obecného hospodarského vyvoje bude pro poptavku
plynu dulezitym vliivem predevsim vyuZziti plynu pfi monovyrobé
elektriny a v kombinované vyrobé elektriny a tepla a obecné

pfi nahradé fosilnich paliv s vétsi emisivitou, prfedevsim tuzemského
hnédého uhli.

AZ do minulé verze Ocekdvané dlouhodobé rovnovdhy mezi nabidkou
a poptdvkou elektriny a plynu platilo, Ze nejvyssi poptavky plynu

by Ceska republika dosahovala v pfipadé rozvoje energetiky v souladu
s platnou SEK. Nejvyraznéjsim faktorem rlstu poptavky plynu by tak
byla nutnost nahradit tuzemské energetické hnédé uhli. Z analyz

pro vySe uvedenou trojici pfipadovych studii z feSeni v roce 2018 viak
vyplyvd, Ze ptipadnd potfeba nahradit jadernou energetiku vyvola

ve srovnani s ndhradou tuzemského energetického hnédého uhli
ptiblizné dvojnasobnou poptavku zemniho plynu — kompletni nahrada
jaderné energetiky by tedy byla zdaleka nejvyraznéjsim moznym
rustovym faktorem poptavky plynu. Celkova spotieba plynu je ukdzéna
na nasledujicim obrazku.

Obrazek 19
Figure 19

Celkova spotieba plynu
Total gas consumption

240

The chosen direction of the energy sector development will have a major
impact on the demand for gas in CZ. In addition to the general economic
development, the demand for gas will be greatly influenced by the utilization
of gas in electricity monoproduction and in combined heat and power
production and in replacement of fossil fuels, mainly local brown coal.

Up to the previous version of The Anticipated Long-term Balance Between
Supply and Demand for Electricity and Gas it was possible to say that

the Czech Republic would achieve the greatest demand for gas if the energy
sector developed in accordance with the applicable SEP. The most significant
factor in the gas demand growth would thus be the necessity to replace
domestic brown coal. Analyses of the three aforementioned case studies
dealt with in 2018 indicate that the necessity to replace nuclear power will
result in an approximately twofold demand for natural gas in comparison

to replacement of domestic brown coal — complete replacement of nuclear
power is thus by far the most important possible growth factor of demand for
gas. Total gas consumption is shown in the following figure.
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Stfednédoby horizont

e Ve sttednédobém horizontu se vyvoj poptavky plynu
dle pripadovych studii vyznamné nelisi, coz je zplisobeno predevsim
velmi podobnym vyvojem poptdvky plynu pro monovyrobu
elektfiny a KVET a také kompenzaci nékterych prorlstovych
a protirGstovych vlivil. Pfipadova studie Obnovitelna a Plynova maji
vy$$i miru Uspor, ale pro vétsinu pfipadud také vyssi miru uplatnéni
plynu v novych oblastech.

e Koncepcéni pfipadova studie predpoklada v roce 2030 celkovou
spotiebu plynu se zahrnutim CNG/LNG ve vysi 112 TWh, co? je
oproti roku 2017 narUst ptiblizné o 25 %; ve stejné kategorii je to
pro pfipadovou studii Obnovitelnou 104 TWh, a pro pfipadovou
studii Plynovou pak 111 TWh.

Dlouhodoby horizont

e Do roku 2040 predpokladaji vSechny pfipadové studie vyrazny rlst
poptavky plynu; po roce 2040 pak poptévka vyrazné poroste jen
u pripadové studie s nahradou jaderné energetiky, tedy u pfipadové
studie Obnovitelné a predevsim u pfipadové studie Plynové.

e Koncepéni pfipadova studie v roce 2050 predpoklada hodnotu
celkové spotrieby plynu ve vysi 151 TWh, coz je hodnota srovnatelna
s hodnotou dle pfipadové studie Decentralni z feSeni v roce 2016
¢i pripadové studie Koncepéni z feseni v roce 2017.

e VyuZiti plynu pro monovyrobu elektfiny by pro pripad
potfeby kompletné nahradit jadernou energetiku bylo zdaleka
nejvyznamnéjsim ristovym faktorem poptavky plynu v €R, a to
i v pfipadé intenzivniho rozvoje obnovitelnych zdroji pro vyrobu
elekt¥iny. Plynové zdroje by v podminkéach CR roéné spotiebovaly
z divodu nédhrady poslednich dvou jadernych blokl (Jadernd
elektrarna Temelin) pfinejmensim pfiblizné 22,5 TWh plynu
(pfipadova studie Obnovitelna), nebo také az 31,3 TWh (pfipadova
studie Plynova).

¢ Vedle monovyroby elekttiny a KVET bude pro rozvoj poptavky
plynu urcujici vyuziti pfi nahradé tfidéného hnédého tuzemského
uhli a vyuziti v dopravé ve formé CNG a LNG. Vyuziti CNG a LNG
v dopravé bude podle aktualniho vyhledu docasné.

e Spotreba plynu ve formé CNG a LNG v dopravé bude v pfipadové
studii Koncepéni a rok 2050 pfiblizné 17 TWh, v pfipadové studii
Obnovitelné pfiblizné 10 TWh a u pfipadové studie Plynové
priblizné 21 TWh.

e Celkova spotteba plynu (véetné CNG/LNG) by dosahla v roce
2050 dle pripadové studie Koncepcni hodnoty 151 TWh, coz je
oproti roku 2017 narust priblizné 69 %, ve stejné kategorii je to
pro pfipadovou studii Obnovitelnou 138 TWh, a pro pripadovou
studii Plynovou pak 219 TWh.

Mid-term horizon

In the medium term, the development of demand for gas does not

differ significantly according to the individual case studies, which is

given by the very similar development of demand for gas intended for
electricity monoproduction and CHP as well as by compensation for some
pro-growth and anti-growth influences. In the Renewable and Gas case
studies a higher level of saving is achieved; however, in most cases they
both have higher level of use in new sectors.

The Conceptual case study expects the total gas consumption, including
CNG/LNG, at 112 TWh in 2030, which represents an increase by approx.
25% when compared to the year 2017; in the same category it is 104 TWh
for the Renewable case study and 111 TWh for the Gas case study.

Long-term horizon

Up to 2040, all the case study expect a substantial increase in the demand
for gas; after 2040, the demand will grow significantly only in case of case
studies with nuclear power replacement, i.e. the Renewable and mainly
the Gas case study.

The Conceptual case study in 2050 expects the value of total gas
consumption to be 151 TWh, which is a value comparable with that

in the Distributed variant dealt with in 2016, or in the Conceptual case
study dealt with in 2017.

If it were necessary to completely replace nuclear power industry,
utilization of gas in electricity monoproduction would by far be the most
significant growth factor in the demand for gas in the Czech Repubilic,
even in case of intensive development of renewable resources for power
production — because of replacement of the last two nuclear blocks (the
Temelin nuclear power plant), gas sources in Czech conditions would
consume at least approx. 22.5 TWh of gas (Renewable case study), or up
to 31.3 TWh (Gas case study).

In addition to electricity monoproduction and CHP, the development

of demand for gas will be determined by utilization during replacement
of graded brown coal and utilization in transport in the form of CNG

and LNG. According to the current outlook, utilization of CNG and LNG

in transport will be temporary.

In transportation sector, the gas consumption in forms of CNG/LNG will be
approx. 17 TWh in 2050 for the Conceptual case study, approx. 10 TWh for
the Renewable case study and approx. 21 TWh for the Gas case study.
The total gas consumption (including CNG/LNG) will achieve 151 TWh

in 2050 according to the Conceptual case study, which is an increase

by approx. 69% in comparison to the year 2017, in the same category

itis 138 TWh for the Renewable case study and 219 TWh for the Gas

case study.
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ZDROJE A PREPRAVNI TRASY PRO CESKO
RESOURCES AND TRANSMISSION ROUTES FOR THE CZECH REPUBLIC

Uzemi Ceské republiky protina soustava tranzitnich plynovodii, které
prepravuji rusky zemni plyn v mnozstvi nékolikanasobné vyssim
(priblizné 34 mld. m?), nez Cini ceska domaci spotteba (pfiblizné

8 mld. m?), k odbératel(im stfedni a zdpadni Evropy. Diky tranzitni
soustavé ma také Ceska republika velmi dobry pfistup na dalsi evropské
trhy, pfedevsim némecky a rakousky.

Stfednédoby horizont

Potencial CR jako dile?ité tranzitni zemé se jesté upevni po zprovoznéni
nového plynovodu jakoZto soucast projektu Capacity4Gas, ktery se
stane dulezitou spojnici mezi plynovodem Nord Stream Il a odbérateli
v Rakousku a Italii. Dlouho planovany interkonektor STORK II, ktery

by umoznil lepsi propojeni s polskou plyndrenskou soustavou a LNG
terminalem ve Swinoujécie, neni z pohledu bezpe¢nosti dodavek do CR
prioritnim projektem. Presto by mohl pfispét k vétsi obchodni vyméné
mezi obéma zemémi a vysi diverzité dodavek plynu do CR. O piipadné
podpofe jeho vystavby se nyni diskutuje mezi Energetickym regula¢nim
Uradem a provozovatelem prepravni soustavy.

Zemni plyn z Ruska v soucasnosti tvofi pfiblizné dvé tretiny dovazeného
plynu do CR a tento pomér by do roku 2035 nemél klesat, spi§ naopak
muze posilovat v souvislosti s pomérem ceny plynu nabizeného

na evropskych trzich k cenam vyplyvajicim z ruského kontraktu. Vedle
malého mnoizstvi plynu pochazejiciho z tuzemské tézby (asi 2 % vsech
dodavek) je jedinym alternativnim zdrojem pravé plyn nakupovany

na plynarenskych burzach okolnich zemi (nejéastéji Némecko).
UvaZovany rozsah produkce syntetického metanu a domdaci tézba plynu
jsou uvedeny v nasledujici tabulce 5.

The territory of the Czech Republic is intersected with a system of transit
gas pipelines which transmit Russian natural gas to major customers

in Central and Western Europe in a quantity which is several times higher
(approx. 34 bcm) than the domestic consumption in the Czech Republic is
(nearly 8 bcm). Thanks to the transit system, the Czech Republic also has
a very good access to other European markets, particularly the German
and Austrian ones.

Mid-term horizon

The potential of the Czech Republic as an important transit country will

be strengthened even more after commissioning of the new gas pipeline
Capacity4Gas, which will become an important connecting line between
the Nord Stream Il gas pipeline and customers in Austria and Italy.

The long-planned STORK Il interconnector, which would facilitate better
interconnection with the Polish gas system and LNG terminal in Swinoujscie,
is not a priority project in terms of the security of supply to the Czech
Republic. Nonetheless, it might contribute to increased commercial exchange
between the two countries and an increased diversity of gas supply to

the Czech Republic. The possible support for its realization is now being
discussed between Energy Regulatory Office and the TSO.

Currently, natural gas from Russia accounts for approximately two thirds

of gas imported to the Czech Republic and this ratio should not drop until
2035 — on the contrary, it might strengthen in relation to the ratio of the price
of gas on offer in European markets to prices arising from the Russian
contract. In addition to the small quantity of gas coming from domestic
extraction (about 2% of the total supply), the only alternative resource is
represented by gas purchased on gas exchange in neighbouring countries
(mostly Germany). Synthetic methane and the domestic gas production is
shown in the following Table 5.
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Dlouhodoby horizont

V dlouhodobém horizontu bude rusky plyn nadale dominovat mezi
dodavateli do EU, a tim hypoteticky navy$ovat zavislost CR na ruském
plynu. Perspektivni oblasti, umoznujici vyssi diverzifikaci zdroj plynu
pro zemé EU, je vedle dzerbajdzanského plynu (plynovody TANAP

a TAP jsou ve vystavbé) a plynu pochazejiciho z vychodniho stfedomofi
(projekt plynovodu EastMed zaméreny na izraelské, kyperské ci
egyptské zdroje plynu) také zkapalnény zemni plyn. Kapacita LNG
termindld je dnes v Evropé vyuzivand na velmi nizké drovni (pfiblizné
24 %), coz je vysledkem pomérové vyssich cen nez u vétsiny plynu
doddavaného plynovody z Ruska ¢i Norska. V dlouhodobém horizontu
bude s klesajici domdaci produkci plynu v EU a snizovanim doddavek

z Norska a Alzirska po roce 2030 stoupat atraktivita LNG v EU, a to
navzdory jeho potencidlné vysoké cené.

Long-term horizon

In the long term, Russian gas will continue to dominate among suppliers to
the EU, thus hypothetically increasing dependence of the Czech Republic
on Russian gas. In addition to Azerbaijanian gas (TANAP and TAP gas pipelines
are under construction) and gas coming from the eastern Mediterranean
(EastMed gas pipeline project focused on Israeli, Cyprian or Egyptian

gas sources), another promising area allowing increased diversification

of gas sources for EU countries involves liquefied natural gas. The level,

at which the capacity of LNG terminals in Europe is currently used, is

very low (approximately 24%), which is a result of relatively higher prices
in comparison to majority of gas which comes through gas pipelines from
Russia or Norway. In the long run, the lower the domestic gas production
in the EU and the lower the supply from Norway and Algeria after 2030,
the higher the attractiveness of LNG in the EU despite its potentially

high price.
Tabulka 5 Synteticky metan a domaci tézba plynu
Table 5 Synthetic methane and the domestic gas production
jednotka kategorie plynu varianta 2018 2020 2025 2030 2035 2040 2045 2050
unit type of gas variant
tuzemska tézba z lozisek Koncepéni | Conceptual 148 148 148 148 148 148 148 148
mil. m? (bez diniho plynu) _ Obnovitelna | Renewable 111 111 111 111 111 111 111 111
. domestic production from fields
mcm (without shaft gas) Plynovd | Gas 185 185 185 185 185 185 185 185
synteticky metan | synthetic methane Obnovitelnd | Renewable 0 0 0 0 6 137 99 18
tuzemska tézba z lozisek Koncepéni | Conceptual 1571 1571 1571 1571 1571 1571 1571 1571
(bez ddintho plynu) _ Obnovitelnd | Renewable 1178 1178 1178 1178 1178 1178 1178 1178
GWh domestic production from fields
(without shaft gas) Plynovd | Gas 1964 1964 1964 1964 1964 1964 1964 1964
synteticky metan | synthetic methane Obnovitelna | Renewable 0 0 0 0 66 1449 1056 189
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INFRASTRUKTURA PLYNARENSKE SOUSTAVY
GAS SYSTEM INFRASTRUCTURE

Plyndrenskd infrastruktura je v CR velmi rozvinuta, je provozovana

s vysokou mirou spolehlivosti a bezpecnosti. Spolecnosti provozujici
jeji diléi ¢asti (pfeprava, distribuce, vyroba a uskladfiovani plynu) se
v liberalizovaném prostiedi energetiky snazi sledovat trzni trendy

a plnit sociopolitické poZadavky, tykajici se zabezpeceni dodavek
plynu. Proménlivost trznich motivid a politickych cilG v kontrastu se
setrvacnosti vystavby a zprovoziiovanim novych prvka infrastruktury,
jsou spojeny se znacnymi riziky pro provozovatele infrastruktury.
Pouze konstruktivni a strategicky pfijimané legislativni akty mohou
vnést do sektoru plynarenstvi stabilitu, tolik potfebnou pro rozvoj
plynarenskych subjekt.

Pozadavky Nafizeni 2017/1938 na infrastrukturu jsou plnény, a tak
nebudou pfimo formovat dalsi rozvoj soustavy. Nicméné povinnost
posuzovat poptdvku trhu po pFirtstkové kapacité na preshraniénich
profilech v kratkodobych intervalech dle Nafizeni 2017/459 ¢&ini situaci
z hlediska moZnych cest rozvoje prepravni soustavy velmi dynamickou.
Zajem trhu o prepravu plynu z némecké obchodni oblasti Gaspool

do rakouského hubu Baumgarten znamena pfileZitost v podobé
navyseni tranzitu plynu pies Gzemi CR. Tomu je také p¥izptisoben
desetilety plan rozvoje zverejfiovany spole¢nosti NET4GAS. Kapacity
hrani¢nich profilll jsou ukdzany v nasledujici tabulce 6.

The gas system infrastructure in the Czech Republic is highly developed and
operated with a high level of reliability and safety. Companies operating
partial segments thereof (transmission, distribution, production and storage
of gas) in the liberalized setting of the energy sector try to monitor market
trends and meet socio-political requirements for the security of gas supply.
The variability of market motives and political goals, in contrast to the inertia
of construction and commissioning of new infrastructure elements, is
connected with considerable risks for the infrastructure operators. Only
constructive and strategically-accepted legislative acts may bring stability into
the gas sector, which is much needed in order to define the development

of gas companies.

The requirements for infrastructure stipulated in Regulation no. 1938/2017
are met, thus directly shaping further development of the system. However,
the obligation to assess the market demand for incremental capacity

on cross-border profiles in short-term intervals in accordance with Regulation
(EU) 459/2017 makes the situation very dynamic as regards the possible
ways of the transmission system development. The market interest in gas
transmission from the German Gaspool trading area into the Austrian
Baumgarten hub provides an opportunity in the form of increased transit

of gas via the territory of the Czech Republic. The ten-year development plan
published by NET4GAS takes this into account. Capacities of border transfer
stations are shown in the following Table 6.

Tabulka 6 Kapacity hraniénich profilG (mld. m3/rok) — stavajici stav a rozvoj
Table 6 Existing and future capacities of border transfer stations (bcm/y)

profil | profile

vstupni kapacita do CR  vystupni kapacita z CR
entry capacitytoCZ  exit capacity from CZ

SK-CZ

stdvajici stav | actual state 50,5 28,1
rozvoj | development 0 10,9
PL-CZ

stdvajici stav | actual state 0,0 1,0
rozvoj | development 5 7,2
AT-CZ

stdvajici stav | actual state 0,0 0,0
rozvoj | development 7 6,6
DE-CZ

stdvajici stav | actual state 68,5 49,5
rozvoj | development 37 0,0
kapacita hraniénich pfedavacich stanic — sou€asny stav | capacity of border transfer stations — actual state 119,0 78,6
kapacita hraniénich pfedavacich stanic — rozvoj | capacity of border transfer stations — development 48,2 24,6
kapacita hraniénich pfedavacich stanic — koneény stav | capacity of border transfer stations - final state 167,2 103,2
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Tranzitni soustava je, za predpokladu realizace projektu Capacity4Gas,
velmi dobfe dimenzovana. Je pfipravena kapacitné zabezpecit zvySenou
poptavku trhu po prepravé plynu smérem ke stanici Lanzhot, spotiebu
konecénych zdkaznik( i poptavku trhu na vyuziti skladovacich kapacit.
Vnitrostatni prepravni soustava je dostate¢né kapacitné dimenzovéna
s ohledem na vysi konecné spotieby a pozadavky na vtlaceni plynu

do podzemnich zasobnikil téméF ve viech regionech CR. Kapacitné
uzkym mistem je pouze linie plynovodu DN 700 mezi uzly Muténice

a Libhost. Kapacita plynovodu DN 700 je v obdobich velké spotieby jiz
nevyhovujici a vyzaduje $irsi kooperaci s provozovatelem PZP innogy
GS. Provozné nepfiznivé situace fesi dispecinky pfepravce, distributort
a provozovatel(i PZP operativné podle vy$e spotfeby v regionu. V této
souvislosti se snazi zainteresované strany najit vychodisko, které
spociva v navyseni vystupni kapacity do zény SMP.

Natizeni 2017/459 a 2017/1938 nezmiriuji Zddné pozadavky

na skladovaci kapacitu zasobnikd plynu. Nicméné v pfeneseném
vyznamu lze na rozvoj skladovacich kapacit aplikovat nafizeni tykajici
se bezpecénostnich standardu dodavek plynu uvedenych v Natizeni EU
2017/1938. Obchodnici mohou standardy plnit na Grovni regionu, nebo
dokonce celé Evropské unie. Z pohledu obchodnika je pak rozhodujici
cena za poskytnutou uskladiovaci sluzbu. Pozadavky trhu na flexibilitu
dodavek plynu by pak vyvolaly reakci ve formé zlepseni dynamickych
vlastnosti zasobnikd v CR. Neni vylouceno, 7e cenovy tlak obchodnikd
na sluzby poskytované provozovateli skladovacich zafizeni povede

k ukonceni provozu ekonomicky nerentabilnich zasobnik. To se mlze
tykat i zasobnikd nachazejicich se na uzemi CR.

Stfednédoby horizont

Dne 6. bfezna 2017 probéhla aukce Capacity4Gas, kde byla veskera
prirGstkova kapacita na profilech CZ-DE a CZ-SK pro roky 2020 aZz 2039
Uspésné prodana. Ocekavany nardst tranzitu pres CR ve stfednédobém
horizontu je odhadovan mezi 30 az 40 mld. m? ro¢né, coz je de facto
100% narUst oproti pfedeslym letim. Tim se vyrazné posili pozice
Ceského prepravce na stredoevropském trhu s plynem. Z tohoto
dlvodu budou s nejvyssi pravdépodobnosti realizovény projekty
plynovodu mezi HPS Deutschneudorf a RU Pfimda, Upravy na predavaci
stanici v Lanzhotu a Hore Svaté Katefiny, stejné jako s tim spojené dalsi
dilci Upravy (trasové uzavéry, stanice). Vystupni kapacity z prepravni
soustavy do regionalnich distribucnich soustav jsou dostacujici

pfi zachovani miry soucasné spotreby. Vyjimku tvofi oblast severni
Moravy v soucasnosti zdsobovana jedinou linii vnitrostatni pfepravni
soustavy DN 700, jejiz kapacita nepostacuje plné potfebdam koncovych
zékaznikl a trhu zaroveri. Jednim z moznych feSeni situace je navyseni
vystupni kapacity pro region. V souc¢asné dobé se proto hleda optimalni
varianta, jakym zplsobem a jak moc vystupni kapacitu navysit.

The transmission system is, given the implementation of the Capacity4Gas
project, well-sized. By its capacity, it is prepared to secure increased demand
for gas transmission to LanZhot station, consumption of final customers

and demand for storage capacity utilization. The intrastate transmission
system has sufficient capacity with regard to the level of final consumption
and requirements for injection of gas into underground gas storage

stations in almost all regions of the Czech Republic. The only bottleneck is
the line DN 700 between the Muténice and Libhost nodes. The capacity

of the DN 700 gas pipeline is no longer satisfactory in times of high
consumption and requires broader cooperation with the UGS operator innogy
GS. Operationally unfavourable situations are addressed by the dispatch
services of the transmission operator, DS distributors and the UGS operators
according to the consumption in the region. In this context, stakeholders are
trying to find a way out of increasing output capacity to the SMP zone.

Regulations (EU) no. 459/2017 and 1938/2017 do not mention any
requirements for the capacity of gas storage facilities. Nonetheless,

in the figurative sense, provisions contained in Regulation (EU) 2017/1938
concerning measures to safeguard the security of gas supply may be applied
to the development of storage capacities. Traders may meet the standards
at the regional level, or even at the level of the entire European Union.
From the trader’s point of view, what is crucial is the price for the storage
service provided. Market requirements for flexibility of gas supply provoked
a reaction from UGS operators to improve the dynamic properties of storage
facilities in the Czech Republic. It cannot be ruled out that traders’ price
pressure on services provided by operators of storage facilities will result

in shut-down of unprofitable storage facilities. This may also involve storage
facilities situated on the territory of the Czech Republic.

Mid-term horizon

On 6" of March 2017, an auction called Capacity4Gas was organized; where
all the incremental facility on CZ-DE and CZ-SK profiles for the years 2020

up to 2039 was sold successfully. The expected increase in transit through
the Czech Republic in the medium run is estimated at 30 to 40 bcm a year,
which is de facto an increase by 100% compared to previous years. This

will significantly strengthen the position of the Czech TSO in the Central
European gas market. Therefore, the projects concerning gas pipeline
between BTS Deutschneudorf and Pfimda and net adjustment at BTS LanZhot
and Hora Svaté Katefiny, as well as partial adjustments related therewith
(mainline valves, stations), will most likely go ahead. The exit capacity

from the transmission system to regional distribution systems is sufficient

if the consumption remains at the current level. North Moravia, which is
supplied through the DN 700 domestic transmission system line, the capacity
of which is insufficient for the customers as well as for the market. One
possible solution to the situation is the increase in output capacity for

the region. At present, therefore, an optimal variant, in which way and

by how much output capacity to increase, is sought.
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Bude pokradovat trend navysovani tézebnich vykon( a optimalizace
provozni flexibility zdsobnik( plynu. V horizontu nasledujicich let by mél
byt navysen téZebni vykon zasobniku Dolni Dunajovice a zasobniku
Tvrdonice. Po mnohaletych odkladech je stale platné a pravdépodobné
napojeni zasobniku v Dolnich Bojanovicich po roce 2019 na ¢eskou
prepravni soustavu. Nelze oc¢ekdvat zprovoznéni novych skladovacich
kapacit vzhledem k situaci na trhu. Ve stfednédobém horizontu,

v ndvaznosti na realizaci nadnarodnich plynovodd, bude situace na trhu
stale zna¢né proménliva.

Dlouhodoby horizont

Realizace dalSich projekt pfepravni soustavy, pro néz jsou

vymezeny koridory v planech Uzemniho rozvoje, je nejista. Vzhledem
ke geopolitickym aspektiim zdrojové ¢asti sektoru plynarenstvi pak
rozvoj vétsich potrubnich projektd bude zaviset predné na tézce
predvidatelnych politickych rozhodnutich. S ohledem na pozadavky
dekarbonizace energetiky, Gtlum vyuZiti vysokoemisnich fosilnich

paliv a rozvoj OZE je mozné ocekavat vyssi miru spotieby plynu

pro zajisténi regulacnich sluZeb v elektroenergetice. V dlouhodobém
horizontu by pak pravé s ohledem na mozny narGst spotfeby plynu
bylo dle provedenych vypoctd a analyz vhodné zprovoznit nové
kapacity pro skladovani plynu. Tento strategicky duleZity sektor bude
ale i nadéle nejspige formovén trznimi ne politickymi motivy. V CR je
pro skladovani plynu vyhrazeno nékolik lokalit, které by k nému mély
byt vhodné. Jejich skute¢né vyutziti je, vidéno ze souc¢asného pohledu
na rizikovost realizace (vlivem flexibility trhu), spiSe nepravdépodobné.
V dlouhodobém horizontu se také neptredpoklada, Ze by doslo k narGstu
t&7by konvenéniho zemniho plynu v CR, aviak na zdrojové zékladné se
budou vice podilet alternativni zdroje nekonvenéniho typu — biometan,
synteticky metan, potazmo vodik. Ty budou vtlaceny predné do VTL
distribucnich siti, které se ale jiz dnes povazuji za téméf dobudované,
pripadné do prepravni soustavy. Rozvoj bude probihat tedy spiSe

v technologické roviné.

The trend of increasing withdrawal capacity and optimization of operational
flexibility of gas storage facilities will continue. In the following years,

the withdrawal capacity of the storage facility in Dolni Dunajovice and

the storage facility in Tvrdonice should be increased. After long-standing
delays, the connection of the storage facility in Dolni Bojanovice to the Czech
transmission system after 2019 is still valid and likely to happen. Given

the market situation, commissioning of new storage capacities cannot be
expected. In the medium term, following the implementation of transnational
gas pipelines, the market situation will remain highly volatile.

Long-term horizon

Implementation of further transmission system projects, which have
corridor pipelines assigned in local development plans, is uncertain. Due to
the geopolitical aspects of the source part of the gas sector, development

of larger pipeline projects will depend mainly on political decisions which
are hard to predict. In view of the requirements for de-carbonization

of the energy sector, lower utilization of high-emission fossil fuels and RES
development, a higher level of gas consumption can be expected in order

to secure ancillary services in the electricity sector. In the long term, in view
of the potential increase in gas consumption and according to the calculations
and analyses carried out, it would be advisable to put new capacities for

gas storage into operation. This strategically important sector will most

likely continue to be shaped by market motives rather than political ones.

In the Czech Republic, there are several locations designated for gas storage
which should be suitable for that purpose. From the current perspective,
their utilization is rather unlikely. In the long term, increased extraction

of conventional natural gas is not expected in the Czech Republic, but a larger
part of the source base will comprise unconventional alternative resources,
such as biomethane, synthetic methane or hydrogen. They will be injected
primarily into high-pressure distribution systems the construction of which is
now considered to be almost complete. Development will thus occur mainly
at the technological level.
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PROVOZ PLYNARENSKE SOUSTAVY

OPERATION OF THE GAS SYSTEM

Provoz plyndrenské soustavy je aktualné dobfe zajistén. Zasobnikova
kapacita je dostate¢nd. Vlivem vyraznych zmén energetiky CR a vlivem
nahrady energetického hnédého uhli ve vsech pfipadovych studiich
vsak dojde k velmi vyraznému navyseni vyuZiti plynu. U pfipadovych
studii Obnovitelné a Plynové je na konci dlouhodobého horizontu
nardst dale navysen tim, Ze v tomto obdobi jiz nejsou v CR uvazovany
Zadné nové ani stavajici jaderné zdroje. Mira navyseni je otazkou volby
energetického mixu (podil OZE na ndhradé hnédého uhli, a pfipadné
jaderné energetiky) a dale otazkou miry aplikace Uspornych opatreni.

Stirednédoby horizont

e Dojde k navyseni prepravy plynu mezi obchodni oblasti Gaspool .
a CEGH v Rakousku. Na poptéavku trhu reaguje spolec¢nost NET4GAS
projekty ozna¢ovanymi jako Capacity4Gas. Vlivem navysSeni tranzitd
pres tizemi CR dojde k navy3eni vyuziti kapacit severni i jizni vétve,
coz se mj. odrazi v navyseni doby vyuZziti kompresorovych jednotek.
Pfepravce proto planuje obménu strojového parku prakticky
na vSech kompresnich stanicich.

e Ve strednédobém horizontu dojde pravdépodobné k vyznamnému o
navys$eni kapacity zdsobniki plynu napojenim zasobniku v Dolnich
Bojanovicich na ¢eskou soustavu. Navyseni poptavky plynu v tomto
obdobi neni ve srovnani s pozdéjsim vyvojem pfilis vyznamné.

Investice do dalsi zdsobnikové kapacity tedy nebudou potrebné.

e Investice mohou mifit do posileni efektivity vyuZivanych kapacit .
a navysovani prepravnich kapacit s cilem diverzity dodavek
plynu do CR a, v pFipadé jiz zminéné situace na Severni Moravé,

i do vnitrostatnich prepravnich kapacit.

e Rozvoj spotieby plynu, nezavisle na pfipadové studii, ve stfednich o
Cechdch a v okoli Prahy bude vice limitovat kapacitu pro vtlaceni
do zasobniku Haje.

Dlouhodoby horizont
Vyhled provozu plynarenské soustavy z pohledu zajisténi dennich
bilanci poptavky a nabidky do roku 2050 charakterizuji nasledujici body:
e Ve vsech pfipadovych studiich dojde do roku 2050 k narGstu
dennich hodnot spotfeby (0 42 % pro studii Koncepéni .
a Obnovitelnou a aZ 0 88 % pro studii Plynovou).
e Rist dennich i ro¢nich spotfeb bude zptsoben predevsim vyssim o
vyuzitim plynu pfi monovyrobé elektfiny a v KVET, a to predevsim
v pripadové studii Plynové.
e VyuZiti plynu pfi vyrobé elektfiny vyZzaduje adekvatni rozvoj o
zasobnikové kapacity a vykonu ¢erpani, protoZze bezpecnost
dodavek plynu bude pfi vysoké vyrobé elektfiny z plynu podmiriovat
bezpecénost dodavek elektriny, kterd ma v energetice statu jesté
méné zastupitelnou pozici.

The operation of the gas system is currently well secured. The storage capacity
is sufficient. However, under the influence of significant changes in the Czech
energy industry and under the influence of substitution of brown coal in all case
studies there is a very significant increase in gas use. At the end of the long-
term horizon in case of Renewable and Gas case studies there the increase is
further affected by the fact that new or existing nuclear resources are no longer
considered in the Czech Republic. Increase rate is a matter of energy choice

of the mix (the share of RES in lignite substitute and possibly nuclear power)

as well as the level of application austerity measures.

Mid-term horizon

There will be an increase in gas volume transported between Gaspool and
CEGH in Austria. On market’s demand, the company NET4GAS responds to
projects called Capacity4Gas. Due to the increase transit through the Czech
Republic will increase the utilization of the capacities of the northern and
southern branches, which will, among other things, in increasing time

of use of all compressor units. The TSO is therefore planning to change

the machinery fleet practically at all compressor stations.

In the medium term, there is likely to be a significant increase in gas
storage capacity because of connecting the UGS in Dolni Bojanovice to
the Czech gas system. An increase in gas demand in this period is not very
significant compared to later developments. Investing in another UGS
capacity will not be needed.

Investments can be aimed at enhancing the efficiency of utilized
capacities and increasing transmission capacities in order to diversify gas
supplies to the Czech Republic and, in the case of the aforementioned
situation in North Moravia, also to intrastate transmission capacities.

The development of gas consumption, independent of the case study,

in Central Bohemia and around Prague will be more limiting the injection
capacity to the UGS Haje.

Long-term horizon

The outlook of the operation of the gas system in terms of ensuring

the daily balances of demand and supply into the year 2050 characterize
the following points:

In all case studies, daily consumption values will increase until 2050 (by 42%
for Conceptual and Renewable case study; by 88% in the Gas case study).
The growth of both daily and annual consumption will be mainly due to
higher use of gas in the monoproduction electricity and in CHP, especially
in the case study Gas case study.

The use of gas in the production of power requires adequate development
of the storage and withdrawal capacities, because the security of supply
will influence the safety of power production, strongly in case of large
power production from gas. Supply of power still has less possibility

to be replaced.
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e Pro pfipadovou studii Plynovou byl navrZen rozvoj zasobnikové
kapacity na tGrovni geologického potenciélu CR (pFiblizné
2 200 mil. m® novych kapacit) a v této pfipadové studii neni splnén
pozadavek na minimalni pomér kapacity zasobnikl k ro¢ni spotfebé
plynu ve vysi 35 %; pomér dosahuje v roce 2050 hodnoty pouze
31 %, jak je vidét na nasledujicim obrazku 20.

e Rozvoj tuzemskych zasobnik( neni jedinou moznosti, jak
flexibilitu a zdlohu v dodavkach plynu zajistit. Lze uvazovat
o zajisténi zdsobnikové kapacity v zahranici (zde by bylo nutné
mit zajisténou pevnou kapacitu na mezistatnim profilu) ¢i se
spolehnout na kratkodoby trh s plynem. Oboji s sebou nese
navyseni energetické, a tim i bezpec¢nostni zavislosti na zahranici,
které je v situaci, kdy bude plyn rutinné vyuZzivan k vyrobé
elektrfiny a ke kombinované vyrobé elektfiny a tepla, velmi rizikové.
Podobné jako pfi zajisténi provozni flexibility a zalohy pro provoz
ES, i v pfipadé soustavy plynarenskeé je v investi¢né nestabilnim
prostredi velké riziko, Ze flexibilita a zadloha nebude dostupna
obecné v celé EU.

e Prepravni soustava bude po realizaci rozvojovych projektd kapacitné
velmi dobfe dimenzovand a je schopna pokryt tuzemskou extrémni
spotrebu, kterd nastala v Plynové pripadové studii. NarGst tuzemské
poptavky mlzZe vyznamnéji ovlivnit tranzitni schopnost soustavy
predevsim ve sméru na Lanzhot a do Polska.

e Pro maximalni mozné zabezpeceni dodavek plynu pro nové zdroje
na severni Moravé, predevsim dle rozvoje v Plynové pripadové
studii, by bylo nutné dale posilit pfepravni kapacity do regionu
nad rdmec planovaného plynovodu Moravia. Vypadek dodavek
z uvazované DN 1000 by pfimo ohroZoval provoz zdrojt a vyrobu
elektiny v CR. Soucasna vétev DN 700 by v 7adné z uvazovanych
pfipadovych studii nemohla kapacitné potfebdm zdrojové zékladny
postacit.

e Rozvoj zdrojové zakladny ES ve stiednich Cechach je soustava
schopna pokryt pouze za predpokladu, Ze zvysenym tokim bude
uzplsobena technicka vybavenost stanice v Hospoziné.

In the Gas case study, the development of the storage capacity

at the geological potential level was proposed in the Czech Republic
(approximately 2,200 mcm of new capacities). This case study does not
meet the requirement to the minimum capacity ratio of the UGS to

the annual gas consumption to be 35%; the ratio is only 31% in 2050,

as shown in the following Figure 20.

The development of domestic UGSs is not the only option as to

the flexibility and advancement of gas supplies ensure. It is possible to
take ensuring of storage capacity abroad into consideration (here it would
be necessary to have a firmed fixed capacity on an interstate profile)

or rely on the short-term gas market. Both ways present an increase

in energy, and thus security dependence on foreign countries which is,

in a situation where gas will be routinely used for the power production
and for the CHP, very risky. As well as providing operational flexibility and
reserves for power system’s operation, in the case of the gas system, even
in an investment-unstable environment, there is a high risk that flexibility
and reserves will not be available in the whole EU.

In terms of capacities the transmission system will be very well
dimensioned, once all development projects are realized, and it is able
to meet an extreme domestic consumption that occurred in the Gas

case study. An increase in domestic demand can significantly affect

the transmission capacity of the system, especially in the direction
towards Lanzhot and Poland.

For maximum security of supply of gas for new sources located in North
Moravia, above all according to developments in the Gas case study,

it would be necessary to further strengthen transport capacities for

the region above framework of the planned Moravia gas pipeline.

Failure of supply from DN 1000 in consideration would directly threaten
the operation of power plants and so power production in the Czech
Republic. The existing branch DN 700 would will not be able to meet

the capacity needs of the source base in any of the case studies.

In Central Bohemia the development of the power system’s source base,
the gas system is only able to meet its demand only in such a case that

technical equipment at station in Hospozin will be adjusted to higher flows.

Obrdzek 20  Pomér kapacity zasobniki ke spotiebé — s novymi zasobniky dle studii rozvoje

Figure 20

Ratio of storage capacity to gas consumption — incl. new storage according to case study
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TRH A EKONOMIKA PLYNARENSTVI
MARKET AND ECONOMY OF THE GAS INDUSTRY

Stfednédoby horizont

V sttednédobém horizontu do roku 2030 o¢ekdvame mirny rast cen
dodavek plynu do CR v ddsledku obdobného vyvoje na globalni trovni.
V letech 2020 aZ 2023 pravdépodobné nedojde k dfive o¢ekavané
svétové nerovnovaze nabidky a poptavky po plynu, ktera byla
spojovana s prudkym zvysenim kapacity svétovych exportnich LNG
termindll. Na jejich rist odpovida v dostate¢né mife svétova poptavka
po plynu vedend strmym réistem zejména v Cing, ale i v dal3ich
rozvijejicich se asijskych statech. Navic projekty, které by mély dale
zvySovat nabidku LNG na trhu po roce 2023 a zaroven jiz dosahly

na finalni investi¢ni rozhodnuti, zatim neexistuji. Na ¢eském trhu budou
nadale dominovat dovozci plynu napojeni na spole¢nost Gazprom
Export, kterd na zakladé dlouhodobého kontraktu (do roku 2035)
dodava plyn pro ¢eské odbératele. Cena tohoto plynu je jen ¢aste¢né
tvorena trzni slozkou, prevlada zde indexace na ropu a jeji derivaty,

a tudiz je o néco méné nachylna na sezénni vykyvy.

Dlouhodoby horizont

Ceny plynu na evropskych trzich, véetné ¢eského, budou v tomto
obdobi jiz témér plné vychazet z triniho principu, a tudiz
predpokladame, Ze cena bude sledovat ristovy trend i v dlouhodobém
horizontu. Cenova arbitraz mezi docasné levnym a dostupnym LNG

a pfevazné ruskym plynem se nicméné muzZe projevit kratkodobym
poklesem cen plynu v evropském trznim prostoru. Zde také bude
dochdzet k riistu obchodovani s plynem v regionalnich obchodnich
bodech s postupnym vyrovnavanim podilG OTC a burzovnich transakci.

Mid-term horizon

In the medium term up to the year 2030, we expect a slight increase

in the prices for gas supply to the Czech Republic as a result of similar
development at the global level. Between 2020 and 2023, the previously
expected global imbalance of gas supply and demand, which was connected
with a sharp increase in the capacity of global export LNG terminals, is
unlikely to occur. There is sufficient response to their growth by the global
demand for gas which is guided by a sharp increase especially in China, but
also in other developing Asian countries. Moreover, there are currently no
projects which would keep increasing the LNG supply in the market after
2023 that have reached the final investment decision. The Czech market

will remain to be dominated by gas importers connected to the company
Gazprom Export which supplies gas to Czech customers based on a long-term
contract (until 2035). The market element accounts for the price for this gas
only partially; the dominant factor is indexation to oil and oil derivatives, and
is thus less prone to seasonal fluctuations.

Long-term horizon

Gas prices in European markets, including the Czech one, will be largely based
on the market principle and therefore we expect that the price will follow

the growth trend also in the long term. Nonetheless, price arbitrage between
the temporarily cheap and available LNG and mainly Russian gas may make
itself felt by a short-term decrease in gas prices in the European market area.
Trading with gas in regional trading points with gradual balancing of OTC
shares and stock market transactions will be on the rise here as well.

Trh a ekonomika plyndrenstvi | Market and economy of the gas industry 45



Odhad rocnich investic do plynarenstvi v roce 2050
Estimated annual investment in the gas industry in 2050

Obrazek 21
Figure 21
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Koncepéni | Conceptual

Rozmezi celkovych investic na obnovu a rozvoj plynarenstvi v obdobi

2019 az 2050 dosahne v zavislosti na jednotlivych ptipadovych studiich
vySe 450 az 550 mld. CZK,
studiemi dojde v zavéru obdobi, konkrétné v roce 2050, kdy se

. K nejvétsim rozdilim mezi pfipadovymi

ocekavané redlné rocni investice budou pohybovat o 180 az 260 %
vySe (18 az 26 mld. CZK, ) nez v roce 2017. Odhad rognich investic
do plynarenstvi v roce 2050 je ukdzan na predchozim obrazku 21.

Obnovitelna | Renewable

Plynova | Gas

The range of total investments for the renewal and development of the gas
industry between 2019 and 2050 will depend on individual case study; it

reaches amounts between 450 and 550 billion CZK__ . The biggest differences

2016"
between the case studies will occur at the end of the period, namely in 2050,
when the expected real annual investments will be between 180 and 260%

(18-26 billion CZK,

in the gas industry in 2050 is shown in the above Figure 21.

) in comparison to 2017. Estimated annual investment
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ZAVERY
CONCLUSIONS

Ze srovnani tfi analyzovanych pfipadovych studii rozvoje
elektroenergetiky a plynarenstvi s pfihlédnutim ke vSem
relevantnim okolnostem dle jejich vyznamu jednoznacné

a soucasné nejnizsi emise sklenikovych plyna i skodlivin.

Z provedenych simulaci provozu plyne, Ze kompletni nahrada
jaderné energetiky je v podminkach €R mozna i technicky
realizovatelna.

Jak ale vyplyva z analyz, kompletni nahrada jaderné energetiky
by v podminkach €R zplsobila velmi vyrazné problémy, a to

v zavislosti na zvoleném sméru rozvoje bud's velmi vyraznym
navySovanim nakladovosti a nartstem komplikaci pfi zajisténi
spolehlivého provozu (pfipadova studie Obnovitelna), nebo s velmi
vyraznym navysenim dovozni energetické zavislosti a sou¢asnym
malo vyraznym snizenim emisi sklenikovych plyn( (Plynova
pripadova studie).

Ani zprovoznéni extrémniho mnozstvi obnovitelnych zdroja
elektfiny na drovni technického potencidlu nemuze zajistit
dekarbonizaci ¢eské energetiky. Pro dekarbonizaci ¢eské energetiky
v souladu s poZadavky EU jsou zapotiebi nové jaderné bloky.
Nahrada stavajici elektroenergetiky se projevi ristem mérnych
vyrobnich nakladd v redlnych cenach roku 2016. V koncovém roce
2050 ma pti diskontni sazbé 5 % pripadova studie Obnovitelna
052 % a studie Plynova o 14 % vyssi vyrobni ndklady (a tedy cenu
silové elektfiny) nez pfipadova studie Koncepéni.

Bez zahrnuti naklad( na realizaci nutnych podptrnych

opatieni, které jsou vii¢i samotné vyrobé elektfiny externi,

by byla nakladovost pfipadové studie Obnovitelné nespravné
podhodnocena. Vyse uvedené cenové narGsty reflektuji realizaci
nutnych, k vyrobé silové elektfiny externich, podplrnych opatfeni,
ktera si vyzada predevsim zajisténi provozu dle pfipadové studie
Obnovitelné (extrémni narlst potfeby denni akumulace a potfeba
sezoénni akumulace). Totéz se v mensi mife tyka i Plynové pfipadové
studie, kde je k relativné nizké nakladovosti v ¢asti ES nutno
pripodist investice v plynarenstvi, mj. do zasobnika plynu.
Nezahrnuti nutnych podptrnych opatfeni do srovnavani
nakladovosti rliznych moZnosti rozvoje elektroenergetiky je
nejvétsi hrozbou pro nalezeni politického konsenzu pro volbu
optimalniho sméru rozvoje energetiky.

Comparison of the three case studies of development in the electricity
and gas industry, while factoring in all relevant circumstances based

on their importance, unequivocally favours development as presented
in the Conceptual case study due to its lowest energy import
dependency, lowest cost for electricity industry and simultaneously lowest
emissions of greenhouse gases and pollutants.

The performed system operation simulations demonstrate that a full
replacement of nuclear power under the conditions present in the Czech
Republic is both possible and technically viable.

However, as the analyses show, complete replacement of nuclear energy
would cause major problems; depending on the selected direction, it
would either significantly drive up costs and entail further complications
in the attempts to ensure reliable operation (the Renewable case study)
or bring about a substantial increase in energy import dependency,
accompanied by an insufficient reduction of greenhouse gas emissions
(Gas case study).

Even commissioning of extreme RES capacity, close to the technical
potential cannot ensure the decarbonisation of Czech energy industry.
New nuclear units are needed to decarbonise Czech energy industry to
the extent of EU requirements.

Replacement of existing sources will be reflected in the increase

in specific production costs at real prices in 2016. By the 2050 and

for the 5% discount rate, production costs (and therefore the price

of electricity) will be higher by 52% in Renewable and by 14% for Gas case
study compared to Conceptual case study.

In order to calculate the costs of Renewable case study appropriately,
the costs of implementation of necessary auxiliary measures were
included, although these are considered as externalities of the process
of electricity production. The aforementioned increases of costs

reflect implementation of necessary (external to electricity production)
auxiliary measures which are required, especially, to safeguard power
system operation in Renewable case study (utmost growth in need for
daily accumulation and need for seasonal accumulation). The same,

just in lower extent, concerns Gas case study, where the advantage

of relatively lower costs for power system is compensated for by higher
investment in gas sector (for example gas storage).

The necessary auxiliary measures if not included in costs of various
development paths of power sector mean the most significant

threat to reach political consensus on selecting the optimal direction

of development in energy sector.
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OTE, a.s. — poskytovatel komplexnich sluZeb na trhu

se

Ko

lekttinou a plynem v Ceské republice

spolehlivé zpracovéni a vyména dat a informaci na trhu s elektfinou
a trhu s plynem prostfednictvim centra datovych a informacnich
sluzeb 24 hodin, 7 dnG v tydnu,

organizovani kratkodobého trhu s elektfinou a plynem,
zUctovani a vyporadani odchylek mezi smluvnimi a skute¢nymi
hodnotami dodavek a odbéru elektfiny a plynu,

poskytovani technického a organiza¢niho zazemi pro zménu
dodavatele elektfiny a plynu,

administrace vyplaty podpory obnovitelnych zdroja energie,
vyddvani a sprava systému zéruk plivodu elekttiny

z obnovitelnych zdroju a elektfiny z vysokouc¢inné kombinované
vyroby elektfiny a tepla,

provadéni funkce narodniho spravce Rejstfiku obchodovani

s povolenkami na emise sklenikovych plyn(.
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OTE, a.s. — provider of comprehensive services
on the electricity and gas markets in the Czech Republic

¢ reliable data and information processing and exchange on the electricity
and gas markets through the Data and Information Service Centre,
24 hours a day, seven days a week;

e organizing the short-term electricity and gas markets;

e clearance and financial settlement of imbalances between the contracted
and metered values in supplies and consumption of electricity and gas;

e provision of technical and organizational support for change of electricity
and gas supplier;

¢ administration of payments of subsidies for renewable energy sources;

e issuance and administration of guarantees of origin of electricity
from renewable sources and combined heat and power;

e performing the function of a national administrator of the Union registry
for emission trading.

Contacts

OTE, a.s.

Sokolovska 192/79

186 00 Prague 8 — Karlin
Czech Republic

Tel.: +420 296 579 160
ote@ote-cr.cz

www.ote-cr.cz
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