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Note: Czech convention has been applied to all Czech/English figures and
tables contained in this report, which means that a decimal comma is used
instead of decimal point and thousands are separated by a space instead
of a comma.

Poznamka: Vdechny teské/anglické Ciselné Udaje a tabulky jsou v této
zprave uvedené dle ¢eské konvence, tj. misto desetinné tecky se pouziva
desetinna ¢érka a tisice jsou oddélené mezerou namisto ¢éarkou.



UvoD
INTRODUCTION

Cilem dokumentu Ocekdvand dlouhodobd rovnovaha

mezi nabidkou a poptavkou elektfiny a plynu je seznamit

s analyzami dlouhodobého rozvoje ¢eské elektroenergetiky

a plynérenstvi v kontextu celé energetiky véetné zohlednéni
situace v zahranici. Vyvoj je analyzovan do roku 2050 pro
nékalik variant. Pro zpracovani materiélu byla vyuzita data

od Ucastnikd trhu ze zari 2015. Vytvareni téchto analyz
rozvoje uklada energeticky zékon' operatorovi trhu, tj. akciové
spolec¢nosti OTE. Tento dokument je pak vybérem hlavnich
vystupt této prace.

V elektroenergetice je ocekavan dlouhodoby rist spotieby
elektriny, ktery bude urychlen, mimo jiné, i postupnym
zavadénim elektromobility. Dekarbonizace, decentralizace

a vyssi vyuzitf informacnich technologif budou pravdepodobné
hlavnimi trendy urcujicimi budouci rozvoj elektroenergetiky.
Zprava predstavuje predikce vyvoje spotieby elektfiny, analyzy
provozovatelnosti a spolehlivosti chodu zdrojové zakladny,
analyzy potfeb primarnich zdrojd energie, analyzy chodu

siti, analyzu trhu s elektrinou a vyhodnoceni ekonomickych

a environmentélnich dopadd.

Vyuziti zemniho plynu v CR m4 od roku 2000 prevazng
sestupnou tendenci, pro budoucnost se vSak nabizi nékolik
novych oblasti uplatnéni. Potencidlné vyznamné je zejména
vyuziti plynu jako nadhrady za uhli, a to jak pri vytéapéni, tak pri
vyrobé elektriny, a vyuziti v dopraveé ve formeé CNG. Zpréva
predstavuje predikce vyvoje spotfeby zemniho plynu, analyzy
bezpectnosti a dostate¢nosti importu plynu ze zahrani¢nich
nalezist, analyzy dostatec¢nosti a bezpecnosti napojeni

na mezinarodni potrubni sité a analyzy spolehlivosti chodu
samotné plynérenské soustavy v CR.

' Z&kon ¢. 458/2000 Sb., podle § 20a, odst. 4, pism. f)

The aim of the document The Anticipated Long-term Balance
between the Supply and Demand of Electricity and Gas is to present
analysis of long term development of the Czech electricity and

gas industry in context of energy industry taking look on situation
abroad. The development is analyzed until 2050 for various
variants. Analyses, predictions and conclusions which were made,
had used the data available up to September 2015. The Czech
market operator (OTE, a.s.) is obliged' by the Energy Act to produce
these analyses. This document contains main results given in detail
in complete report.

In the electricity industry, long-term growth of electricity
consumption is anticipated. This effect will be accelerating,

among others, by progressive introducing of electric cars to

the market. Decarbonization, decentralization and higher use of
information technologies will be main trends determining the future
development of electricity industry. The report presents predictions
of the electricity demand’s development, analysis of primary energy
resources (PES) needs, analyses of power system operation,
analyses of electricity market and impacts on environment.

Use of natural gas from 2000 has descending tendency in the
Czech Republic, but in the future, various ways of its utilization

will emerge in new sectors of industry. The use of natural gas as

a substitute for brown coal, especially for heating, but also for
electricity generation and also in transportation in a CNG form is
potentially important too. The report presents predictions of natural
gas consumption, analysis of security and sufficiency of gas
imports from fareign sources, analysis of security and sufficiency
of international gas infrastructure connections and analysis about
reliability of the Czech gas system operation.

' § 203, par. 4, letter. ) of the Act No. 458/2000 Coll.

Zpréva o ocekadvané rovnovaze mezi nabidkou a poptéavkou elektfiny a plynu

2 Expected Electricity and Gas Balance Report



Ocekdvand dlouhodobd rovnovaha mezi nabidkou a poptavkou

elektfiny a plynu si proto dava za cil v co nejvétsi mire

poskytnout, mimo jiné, odpovédi na nasledujicl otazky:

+ Jak se bude vyvijet poptavka po elektting v Ceské republice
a ve stredoevropském prostoru?

+ Jaky m@iZe byt rozvoj a provoz zdrojové zékladny ES CR? Jak
rtzné cesty jejiho vyvoje ovlivni spolehlivost jejtho chodu?

- Jaka bude nabidka a situace na evropském trhu s elektfinou?
Bude se vyrazné vyvijet podoba trzniho prostredi v regionu
strednf Evropy?

- Bude kapacita elektrickych siti dostate¢na” Jakéa jsou mozna
opatfeni pro jejich pfipadné posileni?

+ Jak se bude vyvijet poptavka po plynu v CR?

+ Jaké mnoZstvi plynu bude mozné ziskat z tuzemskych zdrojd,
kolik plynu bude potfeba do CR importovat?

- Jakéa bude nabidka a cenova Uroven na evropském trhu
s plynem?

+ Jaky mUze byt rozvoj a provoz zasobnikd plynu a jaka bude
jejich budouci potreba?

+ Bude kapacita plynarenské soustavy dostatecna? Jaka jsou
mozna opatfeni pro jeji pfipadné posileni?

- Jaké jsou technickeé, ekonomické a bezpecnostni dusledky
rdznych variant rozvoje?

The Anticipated Long-term Balance between the Supply and Demand
of Electricity and Gas pravides, among other things, the answers to
the following questions:

+ How will the demand for electricity in the Czech Republic and in
Central Europe develop?

+ How will the Czech Republic’'s power system develop and operate?
How do the different paths of development affect the reliability of
its operation?

+ What will the offer and the situation on the European electricity
market be like? Will the market environment in Central Europe
develop significantly?

+ Will the capacity of the electrical networks suffice? What are the
possible measures to strengthen their potential?

+ How will demand for gas in the Czech Republic develop?

+ How much gas can be obtained from domestic sources and how
much will be needed to be imported to the Czech Republic?

+ What will the supply and price on the European gas market be?

+ How will gas storage be used and developed and to what extent
will it be needed?

+ Will the capacity of the gas system suffice? What measures may
be adopted to strengthen its potential?

+ What are the technical, economic and security implications of the
various paths of development of the gas industry?

Uvod
Introduction
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Jen ve chvilich zavrati
nalézam rovnovahu.

Valeriu Butulescu




It is only when | feel giddy

that | can regain balance.
Valeriu Butulescu




ELEKTROENERGETIKA — RESENE VARIANTY
ELECTRICITY INDUSTRY — DEVELOPMENT VARIANTS

Kapitola predstavuje trojici variant rozvoje elektroenergetiky,
ktera byla reSena v roce 2015. Tti rozvojové varianty doplnuje
varianta Nulova, ktera provéruje situaci, kdy by nebyly
realizovany zadné naveé investice do zdrojové zakladny. Pro
reseni v roce 2015 byla jako hlavni kritérium rozliseni variant
zvolena mira emisi oxidu uhli¢itého, zprostredkované tedy

mira vyuziti fosilnich paliv a zavedeni Uspornych opatren.
Varianty pokryvaji siroké pole predstavitelného vyvoje. Varianta
Nizkouhlikova je pritom chapana jako limitni.

INVARIANTNi PREDPOKLADY

NiZe je uveden seznam predpokladd, které jsou vsem trem

rozvojovym variantédm spolecné:

- TFi rozvojové varianty jsou koncipovany jako dlouhodobé
sobéstacné v zasobovani elektrickou energii: importy
elektriny mohou byt realizovany jen na preklenuti obdobf
nesouladu nabidky a poptavky vlivem instalace zdroji vétsich
jednotkovych vykond.

Spolehlivost provozu zdrojové zakladny: pro vsechny
varianty je vzhledem k nartstu dalezitosti elektriny
pozadovano mirné navysovani spolehlivosti provozu.

Dostatek regulaénich vykont: pro vsechny varianty je
pozadovano splnéni vSech pozadavk( na regulac¢ni vykany;
v situacich nedostatku regulacnich vykond jsou tyto
doplnény.

Provoz jaderné elektrarny Temelin: stavajici bloky jaderné
elektrarny Temelin jsou uvazovény v provozu az za sledovany
horizont roku 2050.

Provoz preéerpavacich vodnich elektraren: vsechny
stavajici pre¢erpévaci elektrarny v ES CR jsou ve v8ech

variantach uvazovény v provozu az za sledovany harizont
roku 2050.
Budoucnost elektraren na fosilni paliva: parni elektrarny

jsou uvazovany s vyuzitim vysledkd dotaznikového setreni
a dle diskusi s provozovateli.
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The chapter introduces three development variants of electricity
industry, solved in 2015. Three main variants are complemented
also with the Zero variant which examines the situation if no
investments to source base will be realized. For the solution in 2015,
the main criterion was a volume of carbon dioxide. Volume of carbon
emisions depends on extend of use of fossil fuels and introduction
of savings measures. The variants cover lot of possibilities of
development. The Low Carbon variant is taken as extreme variant.

INVARIABLE ASSUMPTIONS

The list below includes prerequisites common for all three

development variants:

- Three development variants are designed as self-sufficient
in electricity supplies in the long-term: electricity can only be
imparted to bridge periods of discrepancy between supply and
demand caused by installation of greater unit capacities.

- Reliability of source base operation: with respect to the growing
impartance of electricity, slight increase in operation reliability is
required.

- Sufficient regulation capacities: meeting all requirements on
regulation capacities is required for all variants; in case of lacking
regulation capacities, they are added.

- Operation of the Temelin nuclear power plant: current blocks of
the Temelin NPP are considered to operate behind the observed
time horizon of 2050.

- Pumped storage hydroelectric power plants: all current PSHPP
connected to Czech Republic’'s power system are considered to be
in operation behind horizan of 2050 in all of variants.

+ Future of fossil power plants: conventional power plants
including autopraducers are taken into account according to
results of questionnaire survey and discussions with operators.



- Budoucnost vyuziti hnédého uhli: ve vsech variantach je
vyznamnym rysem prechod ¢ésti hnédouhelnych vyroben
elektriny a dodavkoveého tepla na jina paliva, kterymi jsou
zejména cerné uhli a zemni plyn, doplrikove pak biomasa

a jaderné teplo. Ke zméném palivové zakladny dochazi
postupné, jak se snizuje dostupnost hnedého uhli, a dle
varianty razvoje.

Trh s povolenkami na emise oxidu uhlié¢itého: vSechny
varianty predpokladaji zachovani mechanismu EU-ETS

a funkéni trh s povolenkami (ceny povolenek jsou v8ak mezi
variantami diferencovény).

Regulace toku vykonu na mezistatnich profilech:

na profilu CR/DE je uvaZovano nasazeni transforméatort

s Fizenym posuvem féaze (PST), jejichz uvedeni do provozu se

predpoklada v prosinci 2016.
Obnova a rozvoj elektrickych siti: ve vSech variantach se
predpoklada obnova a rozvoj sitoveé infrastruktury podle

dlouhodaobych rozvojovych plant jejich provozovateld.

V prenosoveé siti se predpoklada, Ze k roku 2040 dojde k plné

nahradé soucasné sité 220 kV siti 400 kV.

VARIANTA NULOVA

vychazi z analyzy vychoziho
stavu reseni, kdy je pro o¢ekavanou spotiebu elektriny
detekovéna potfeba nového vykonu pro ES CR. Zjednodugens
se jedna o analyzu, kdy se predpoklada budouci pastupny
Utlum soucasnych zdrojd, nepredpokladaji se zadné nové
systémové zdroje, obnovitelné zdroje jsou uvazovany dle
zékladniho scénére. Na zakladé pokryvani diagramu zatizeni
je poté indikovan ¢asaovy profil, ve kterém se jiz projevuje

vykanovy deficit zdrojové zakladny. Zjistény casovy horizont je
spise optimistickym Udajem, nebot v konkrétnich kratkodobych

¢asovych Usecich mize k deficitu dojit jiz dfive. Vzhledem

k tomu, ze tato varianta neni doplhovéna o zadné nové
systémoveé zdroje, a neni tedy dlouhodobé pravozovateln3, je
v nésledujicich kapitolach s ostatnimi variantami srovnavana
pouze v takovych parametrech a ¢asovych rezech, kde je
takoveéto srovnani relevantnt.

POLITIKY A EVROPSKA ENERGETIKA

Varianta Nulova predpoklada, ze snahy o nédpravu

soucasné nepriznivé situace na trhu s elektfinou nebudou
ve stfednédobém horizontu Uspésné. Predpoklada se tedy
zachovani nyngjsiho stavu, kdy nizka cena elektriny na burze
nemotivuje investory k vystavbé novych zdrojd velkych
jednotkovych vykont. Tato situace je predpokladéna nejen

v CR, ale i v ostatnich evropskych zemich, a proto nenf
uvazovano ani feSeni v podobé& importu elektriny do CR.

Future use of brown coal: all variants feature transferring of part
of brown coal electricity and heat production plants to other fuels,
especially to hard coal and natural gas, additionally to biomass
and nuclear heat. Changes in fuel base take place gradually as the
availability of brown coal decreases, and according to the variant.

Carbon dioxide allowances market: all variants assume
maintaining of the EU ETS mechanism and functional allowance
market (allowance price in the variants varies).

Moderation of power flow at international profiles: use of PST is
considered at the CZ/DE profile with anticipated commissioning in
December 2016.

Renewal and development of electrical networks: all variants
assume renewal and development of network infrastructure

according to long-term development plans of infrastructure
operators. In the transmission system, complete replacement of
current 220 kV network by 400 kV network is assumed by 2040.

ZERO VARIANT

is based on the analysis of the
default state where the need of new capacity for the CZ PS
is detected according to the expected electricity consumption
scenario. In a simplified way, it is an analysis which only anticipates
future graduate decline of the existing sources, no new system
sources and RES are considered according to the basic scenario.
Taking in consideration the coverage of the load diagram, time
profile is indicated where the capacity deficit of the source base
is manifested. The detected time profile is rather optimistic as in
the specific short-term periods the deficit may appear earlier. With
respect to the fact that — as mentioned above — this variant is
not completed by any new sources and is therefore not capable
of long-term operation, other variants are only compared to it in
parameters and time profiles where such comparison is relevant in
the following chapters.

POLICY AND EUROPEAN ENERGY SECTOR

The Zero variant anticipates that the effort to correct current
unfavorable situation on the electricity market will not succeed

in mid-term horizon. Preservation of current situation is therefore
presumed where low electricity price on the market does not
motivate investors to build new sources of large unit capacities.
Such situation is anticipated not only in the Czech Republic but also
in other European countries which is why electricity imports to the
Czech Republic are not considered either.

Elektroenergetika — FeSené varianty
Electricity industry — development variants



POPTAVKA PO ELEKTRINE
Potreba nového vykonu je testovana pro variantu spotfeby
Koncepcni — referencni.

ZDROJOVA ZAKLADNA

Ve variante Nulové se predpoklada pouze provoz soucasnych
zdrojl a jejich budouci postupny Gtlum dle zndmych Udaji
jejich provozovateld, nepredpokladaji se zadné nové zdroje
kromé obnovitelnych, které jsou uvazavany dle zakladniho
scénare. Zasadni vliv na analyzy Nulové varianty méa predevsim
uvazovani provozu stavajici jaderné elektrarny Dukovany
(JEDU), jejiz odstaveni bude zaviset na mite prodluZovani
povoleni jejiho provozu. Pro variantu Nulovou je uvazavan
termin odstaveni JEDU variantné, a to 2025 az 2027, 2035 az
2037, 2045 a7z 2047.

ELEKTRICKE SITE

Varianta Nulova neni vzhledem ke svému charakteru detailne
sitové provérovana, nebot nepfindsi nové pozadavky

na pripojovani dalsich zdrojl nad ramec jiz schvéalenych zadosti
0 pripojeni, které jsou respektovany v rozvojovych planech
provozovatell siti.

VARIANTA KONCEPCNI

Varianta Koncepéni (znaéena K) vychazi z koridor(
vyty&enych v SEK z 5/2015 a konkretizuje rozvoj ES CR

dle optimalizovaného scénare SEK. Varianta Koncepcni je
charakteristickéd zejména vystavbou jadernych blokd ve dvou
stavajicich lokalitach, prolomenim limitd tézby na dole Bilina

a relativné ambicidznim (ne v&ak extrémnim) rozvojem OZE

s doplnénim plynovych zdrojd. Varianta Koncepcni predstavuje
diverzifikovany mix zdrojd, jehoZ univerzalnost a nevyhranénost
muze byt jak silnou strankou (otevienost moznym zménam

v budoucnu), tak rizikem (slaby impuls pro rozvoj). Ddrazem

na rozvoj bezemisnich zdrojd je varianta Koncepéni dobrym
zakladem pro budouci sméfovani CR k nizkouhlikové energetice.

POLITIKY A EVROPSKA ENERGETIKA

Varianta Koncepcni predpoklada napravu soucasného stavu
na trhu s elektfinou a postupny navrat k trznim principtm

ve stfednédobém horizontu. Predpaoklada se fungovani
mechanismU zajistujicich rentabilitu vystavby a provozu
jadernych elektraren (JE). Uvazuje se zachovéni a postupné
prohlubavani dlrazu na cistotu energetiky. Varianta Koncepcni
predpoklada funkéni trh s povolenkami (referencni cena
povolenek).

DEMAND FOR ELECTRICITY
The need for new capacities for the Zero variant is tested for the
‘Conceptual - reference’ consumption variant.

SOURCE BASE

For the Zero variant, only the operation of current sources and
their gradual decline according to data given by their operators is
considered; no new sources are presumed apart from RES which
are anticipated according to basic scenario. The Zero variant
analyses are significantly affected by operation of the existing
Dukovany nuclear power plant whose decommissioning will depend
on the span of its aperation permit extension. For the Zero variant,
the term of decommissioning is considered in variants, i.e. in 2025
to 2027, 2035 to 2037 and 2045 to 2047

ELECTRICAL GRIDS

With respect to its character, the Zero variant is not assessed
in detail in term of grids as it brings no new requirements on
connection of new sources beyond the currently approved
connection applications which have already been respected in
development plans of grid operators.

CONCEPTUAL VARIANT

The Conceptual variant (marked as C) is set within the limits
defined in the SEPR from 5/2015 and specifies the Czech power
system development according to the optimized SEPR scenario.
The Conceptual variant is typical mainly by construction of nuclear
blocks in two present locations, cancelling of land ecological mining
limits in the Bilina mine and rather ambitious (but not extreme)
development of RES supplemented by gas sources. The Conceptual
variant represents a diversified mix of sources whose universality
and indistinctiveness can be both — strength (openness to potential
future changes) and risk (weak impulse for development). Due to
the stress on no-emission sources, the Conceptual variant is a good
basis for future course of the Czech Republic towards low-carbon
energy industry.

POLICY AND EUROPEAN ENERGY SECTOR

The Conceptual variant anticipates correction of the current
electricity market situation and gradual return to market principles
in mid-term horizon. Functioning of mechanisms ensuring
profitability of construction and operation of the Dukavany NPP is
anticipated. Maintaining and gradual deepening of stress on clean
energy industry is considered. The Conceptual variant anticipates
well working allowance market (reference price of allowances).

Zpréva o ocekadvané rovnovaze mezi nabidkou a poptéavkou elektfiny a plynu
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POPTAVKA PO ELEKTRINE

Ve varianteé Koncepc¢ni je uvazovana predikce spotreby
elektfiny dle varianty Kancepcéni — referencni z aktualni
predikce vytvorené v fijnu 2015. Predikce zahrnuje referencni
vyvoj ekonomiky, demagrafie a rozvoje vyuziti spotrebicl.
Zahrnuje také referencni, velmi vyrazné Uspory jak ve vyrobni
sfére, tak ve sféfe domacnosti. Spotreba bude zejména

ke konci sledovaného horizontu mirné navysSovana ¢astec¢nym

pfechodem CZT k DZT pomoci elektfiny (pfimé vyroba tepla
i tepelnd Gerpadla).

ZDROJOVA ZAKLADNA
Vyvoj instalovaného vykanu ve varianté Koncepéni je uveden
v tab.1a na obr. 1.

Jaderna energetika: varianta Koncepcni predpoklada
provoz stavajicich blokd jaderné elektrarny Dukovany do let
2035 az 2037. Ve stejnych letech dojde ke spusténi novych
dukovanskych blok( o vykonu 2x 1200 MW. Déle je téz
uvazovéano o vybudovani novych jadernych blokl o vykonu
2x 1200 MW v lokalité Temelin v letech 2039 a 2042.

Fosilni energetika: varianta Koncepcéni uvazuje prolomeni
limitd tézby na lomu Bilina a naopak zachovani limitd tézby
na lomu CSA. Je uvazovan novy hnédouhelny blok v lokalité
Pacerady o vykonu 1x 860 MW jako ndhrada stavajiciho
zdroje, a to od roku 2024. Od roku 2038 je uvazovan blok

o0 vykonu 1x 600 MW na dovozové ¢erné uhli. Varianta dale
pocita s vyuzitim zemniho plynu, a to pro paroplynové
bloky o vykonech 430 MW, které budou zprovoznény

v letech 2031 a 2045. Vzhledem k omezenému mnozstvi

regulujicich hnédouhelnych blokl v soustavé je predpokladano

pomeérné vysoké vyuziti téchto plynovych zdrojl, a to

i v ndvaznosti na rozvoj OZE. Rozvoj mikrokogeneracnich
jednotek je predpokladan dle referencni varianty, tedy na 10%
odbérnych mist plynu; v roce 2050 se jedné o 799 MW

instalovaného vykonu mikrokogeneraci (MKQ). Technologie CCS

neni v této varianté uvazovana.

Teplarenstvi: varianta Koncepéni uvaZuje spotiebu tepla v CR
dle referenc¢ni varianty a poc¢ité s mirnym poklesem podilu CZT

na celkovém zasobovani teplem. Nahrada paliva pro dodavky

tepla z hnédouhelnych zdrojd bude realizovana zemnim plynem,

¢ernym uhlim nebo biomasou.

DEMAND FOR ELECTRICITY

Prediction of electricity consumption in the Conceptual variant, is
considered according to the ‘Conceptual — reference’ variant from
current prediction as of October 2015. The prediction includes
reference development of economy, demagraphy and use of
appliances. It alsa includes reference, highly considerable savings
in both production and household sectors. Consumption is to be
slightly increased, especially at the end of the observed time
horizon, due to the partial transfer from district heating supply to
long-distance district heating by electricity (direct heat production
and heat pumps).

SOURCE BASE
Development of installed capacity in the Conceptual variant is
presented in Tab. 1 and Fig. 1.

Nuclear energy sector: the Conceptual variant anticipates
operation of the existing Dukovany blocks by 2035 to 2037.

In the same years, new Dukovany blocks with the capacity of

2% 1,200 MW are to be commissioned. Construction of new nuclear
blocks with the capacity of 2x 1,200 MW in the Temelin location

in 2039 and 2042 is also considered.

Fossil energy sector: the Conceptual variant assumes cancelling
of land ecological mining limits on the Bilina quarry; limits for the
CSA mine shall however be preserved. New brown coal block

in Pocerady is considered with the capacity of 1x 660 MW as

a replacement of the existing source by the year 2024. Beginning
with 2038, a block with the capacity of 1x 600 MW using imported
hard coal is anticipated. The variant also considers use of natural
gas for steam-gas blocks with the capacity of 430 MW which shall
be commissioned in 2031 and 2045. With respect to the restricted
number of the regulating brown coal blocks within the system,
rather high utilization of these gas sources is anticipated, i.e. in
relation to RES development. Development of micro-CHP units is
anticipated according to reference scenario, i.e. for 10% of gas
delivery points; in 2050, it shall amount to 793 MW of installed
capacity in micro-CHP. The CCS technology is not considered for
this variant.

Heating industry: the Conceptual variant considers heat
consumption in the Czech Republic according to reference variant
and anticipates maoderate decline in district heating share in overall
heat supplies. Substitute for brown coal fuels for heat supplies is to
be provided by natural gas, hard coal or biomass.

Elektroenergetika — FeSené varianty
Electricity industry — development variants
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Tab. 1
Tab. 1

Skladba instalovaného vykonu zdroji - primarni zdroje (MW) - varianta Koncepéni (K)
Installed capacity - primary energy sources (MW) — Conceptual variant (C)

Typ zdroje podle primarni energie

Type of source according to PES 2015 2020 2025 2030 2035 2040 2045 2050
Hnédé uhlf » Brown coal 8 347 7666 6 271 6226 4 981 3228 2 894 2 894
Cerné uhli + Hard coal 1600 1442 1049 1049 649 1249 1333 1333
Zemni plyn « Natural gas 1768 1875 2068 2 245 3194 3826 3572 3727
Jaderna energie « Nuclear energy 4290 4 290 4290 4290 5490 5850 7 050 7 050
Biomasa * Biomass 426 527 632 737 842 947 1052 1157
Bioplyn « Biogas 415 450 485 520 555 590 625 660
Vodn( (bez PVE) « Water (without PSHPP) 1100 115 1130 1145 1160 1175 1190 1205
Vétrna energie - Wind energy 300 420 540 660 780 300 1020 1140
Solarni energie * Solar energy 2 075 2 400 3 400 3 400 4025 4 650 5275 5900
Ostatni * Others 309 31 347 372 389 413 438 463
Akumulace (v&. PVE) - Accumulation (PSHPP incl.) 1170 1170 1170 1361 1679 1997 2315 2634
ES CR celkem « CZ PS in total 21801 21667 21383 22 005 23 743 24 826 26 764 28163

Obr. 1 Instalovany vykon ve varianté Koncepéni
Fig. 1 Installed capacity in the Conceptual variant
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Expected Electricity and Gas Balance Report

2050

Zdroje pro akumulaci

(v&etn& PVE)

Accumulation (PSHPP

included)

© Geotermalni elektrarny

Geothermal power plants
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@ Vodni elektrérny (bez PVE)
Water power plants (without
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Micro-CHP
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Bioplynové stanice
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Stavajici zdroje - PPC a SCGT
Current units - CCGT and
SCGT

Stavajici tepelné elektrarny
Curent thermal power plants



Obnovitelné zdroje jsou ve varianté Koncepcni uvazovany dle

zékladniho scénére, coz v roce 2050 predstavuije:

- 1140 MW instalovaného vykanu vétrnych elektraren,

- 5 900 MW instalovaného vykonu fotovoltaickych elektraren,

+ 1205 MW instalovaného vykonu vodnich elektraren (bez PVE),

+ 660 MW instalovaného vykonu bioplynovych stanic (véetné
skladkovych a kalovych plynd),

+ 1155 MW instalovaného vykonu v biomase (pfedevsim
spoluspalovani),

- 199 MW v kategorii biologicky rozlozitelného komunalniho
odpadu (BRKO),

- 31 MW geotermalnich zdroja.

Akumulace a regulace na strané spotfeby: varianta Koncepcni
predpoklada v roce 2050 novy instalovany vykon priblizné
1500 MW pro Ucely denni akumulace (bez PVE). Déle se uvazuje
vyuziti elektrokotlt v CZT k zaporné regulaci vykonu na strané
spotreby.

ELEKTRICKE SITE

Varianta Koncep¢ni predpoklada rozvoj sitové infrastruktury
odpovidajici pozadavkim na vyvedeni vykonu novych vyse
uvedenych zdrojd a zédsobovéani odbérd v souladu s predpoklady
Koncepcni varianty. V ndvaznosti na vystavbu novych
jadernych blok(l v ES CR se bude jednat o posileni pfenosové
sité nad réamec dlouhodobé planovaného rozvoje a obnovy PS,

a to v zavislosti na velikosti a po¢tu novych jadernych blokd

v Koncepcéni varianté.

VARIANTA FOSILNIi

Varianta Fosilni (znaéena F) je charakteristicka ¢asové
nejblizsim odstavenim soucasnych blokd jaderné elektrarny
Dukovany a odlozenim vystavby novych jadernych blokd az

k horizontu roku 2035, a to pouze v jedné lokalité. V ndvaznosti
na tuto situaci se uvazuje jednak o proloment limitG tézby

na dolech Bilina i CSA a jednak o vystavbé novych uhelnych
blokl, spolecné s vysokym rozvojem mikrokogeneraci

a relativné ambicioznim (ne v8ak extrémnim) rozvojem
obnovitelnych zdrojd. Uplatnéni plynovych zdrojl systémaového
charakteru je ponékud nizsi nez ve varianté Koncepcni,

naproti tomu uplatnéni plynovych decentrélnich zdrojd
(mikrokogenerace) je oproti Koncepcéni varianté vy$si. Komfortni
provozovatelnost ES a zajisténi paliva pro teplarenstvi jsou

v této varianté podminény vyraznéjsi ekologickou stopou.
Rizikem do budoucna je zména takto (fosilng) orientované
energetiky smérem k nizkouhlikovému konceptu.

Renewable sources: are considered according to basic scenario for

the Conceptual variant, which in 2050 means:

+ 1140 MW installed capacity of wind power plants,

+ 5,900 MW installed capacity of photovoltaic power plants,

+ 1,205 MW installed capacity of hydroelectric power plants
(excluding pumped storage),

+ 660 MW installed capacity of biogas stations (including landfill and
sewage gases),

+ 1155 MW installed capacity in biomass (mainly co-fired with brown
coal),

+ 199 MW in the category of biodegradable municipal waste
(BIOMW),

+ 31 MW in geothermal sources.

Accumulation and regulation of consumption: in 2050, the
Conceptual variant anticipates installed capacity of 1,500 MW for
the purpose of daily accumulation (without PSHPP). And so far, it is
also intended to use electric boilers in district heating systems on
the demand side management.

ELECTRICAL GRIDS

The Conceptual variant anticipates the development of grid
infrastructure corresponding to requirements on transmission

of capacity of the above sources and supplies to customers in
compliance with conditions of the Conceptual variant. In connection
to construction of new nuclear blocks in CZ PS, it will involve
strengthening of the transmission system beyond the long-term
planning of TS development and renewal which will depend on the
size and number of new nuclear blocks in the Conceptual variant.

FOSSIL VARIANT

The Fossil variant (marked as F) is characteristic mainly by

the earliest decommissioning of current blocks of the Dukovany
nuclear power plant and postponing of construction of new nuclear
blocks up to the horizon of 2035; mareover, in one location only. In
connection to that, cancelling of mining limits in both Bilina and CSA
quarries is anticipated as well as construction of new coal blocks
and high development of micro-CHP and relatively ambitious (but
not extreme) development of RES. Role of conventional gas fired
sources is — compared to the Conceptual variant — rather limited, on
the other side, utilization of decentral gas fired sources (micro-CHP)
is higher in comparison to the Conceptual variant. Comfort
operability of PS and securing of fuel for heating industry in this
variant is conditioned by more significant environmental impact.
There is a risk related to future change of such fossil oriented
energy industry to low-carbon concept.

Elektroenergetika — FeSené varianty
Electricity industry — development variants
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POLITIKY A EVROPSKA ENERGETIKA

Varianta Fosilni predpoklada ndpravu souc¢asného stavu

na trhu s elektfinou a postupny navrat k trznim principtm

az na konci stfrednédobého horizontu. Neuvazuje se

podplrny mechanismus pro vystavbu a provoz jadernych
elektraren. Uvazuje se zachovani soucasného ddrazu

na cistotu energetiky. Varianta Fosilni predpoklada funkeni trh
s povolenkami (niz&i cena povolenek), nicméné ocekava se, ze
bude ekonomicky vyhodné provozovat i fosilni zdroje.

POPTAVKA PO ELEKTRINE

Ve variante Fosilni je uvazovéna predikce spotreby elektriny

dle varianty Fosilni z aktualni predikce vytvorené v fijnu 2015.
Predikce zahrnuje referencni vyvoj ekonomiky, demografie

a rozvoje vyuziti elektrospotrebict. Zahrnuje také referencni,
velmi vyrazné Uspory jak ve vyrobni sfére, tak ve sfére
domacnosti. Spotrebu oproti varianté Koncepcéni mirné
navysuje zachovani tézby uhli a s tim souvisejici spotreba
elektriny, ale snizuje ji predpoklad neexistence prechodu od CZT
k DZT.

ZDROJOVA ZAKLADNA

Vyvoj instalovaného vykanu ve varianté Fosilni je uveden
v tab. 2 a na obr. 2.

Jaderna energetika: varianta Fosilni predpoklada provoz
stavajicich blokd JE Dukovany pouze do let 2025 az 2027.
Spusténi novych blokd v této lokalité o vykonu 2x 1200 MW

je uvazovano az v letech 2035 a 2039. Modeloveé je zde tedy
testovana situace, kdy provoz JEDU bude ukoncen v nejblizsim
mozném terminu a zaroven bude z rdznych dlvodd zpozdéna
vystavba nového bloku v téZe lokalité. V lokalité Temelin nejsou
nové bloky uvazovany.

Fosilni energetika: varianta Fosilni navrhuje prolomeni

limit(i t&Zby na lomech Bilina i CSA. Jsou uvaZovany noveé
hnédouhelné bloky v lokalité Pocerady o vykonu 2x 660 MW
jako néhrada stavajiciho zdroje, a to v letech 2024 a 2027.

V letech 2028 a 2031 jsou uvazavany bloky o celkovém vykonu
2x 600 MW na dovozové cerné uhli. Varianta poc¢ité i s vyuzitim
zemniho plynu, a to pro paroplynové bloky o vykonu 430 MW
od roku 2031 a o vykonu 840 MW od roku 2045. Vzhledem

k relativné vysokému mnozstvi regulujicich uhelnych blokd

v soustave je vSak predpakladéano pomérné nizké vyuziti téchto
plynovych zdrojd. Rozvoj mikrokogeneracnich jednotek je
predpokléadan dle vysoké varianty, tedy na 15 % odbérnych mist
plynu; v roce 2050 se jednd o 11939 MW instalovaného vykonu
MKO. Technologie CCS neni v této varianté uvazovéana.

POLICY AND EUROPEAN ENERGY SECTOR

The Fossil variant anticipates correction of current electricity
market situation and gradual return to market principles in mid-term
horizon. No support mechanism for construction and operation

of nuclear power plants is considered. Preservation of current
stress on clean energy industry is considered. The Fossil variant
anticipates well working allowance market (bottom limit of Market
Stability Reserve (MSR) range). However, it expects operation of
fossil sources to be profitable too.

DEMAND FOR ELECTRICITY

In the Fossil variant, prediction of electricity consumption is
considered according to the Fossil variant from current prediction
from October 2015. The prediction includes reference development
of economy, demography and use of electric appliances. It also
includes reference, considerable savings in both production and
household sectors. Consumption slightly increases, compared to
the Conceptual variant, due to the maintained coal mining and

the related electricity consumption, but are decreased by the
presumption of no transfer from centralized district heating to long-
distance district heating.

SOURCE BASE
Development of installed capacity in the Fossil variant is presented
in Tab. 2 and Fig. 2.

Nuclear energy sector: the Fossil variant anticipates operation

of Dukovany blocks only by 2025 to 2027. Commissioning of

new blocks with the capacity of 2x 1,200 MW in this location

is considered in 2035 and 2039. This model therefore tests

the situation that Dukovany NPP will be decommissioned in the
nearest possible term while construction of a new block in the
same location will be postponed for various reasons. In the Temelin
location, new blocks are not considered.

Fossil energy sector: the Fossil variant suggests cancelling of
mining limits in both Bilina and CSA quarries. New brown coal blocks
in Pocerady with the capacity of 2x 660 MW are considered as

a substitute for the existing source in 2024 and 2027. In 2028 and
2031, blocks with total capacity of 2x 600 MW for imported hard
coal are considered. The variant further considers use of natural
gas for steam gas blocks with the capacity of 430 MW beginning
with 2031 and 840 MW beginning with 2045. With respect to the
relatively high number of regulating coal blocks in the system, low
utilization of these gas sources is anticipated, though. Development
of micro-CHP units is anticipated according to high scenario, i.e. for
15% of gas delivery points; in 2050, it means 1,199 MW of installed
capacity in micro-CHP. The CCS technology is not considered for
this variant.

Zpréva o ocekadvané rovnovaze mezi nabidkou a poptéavkou elektfiny a plynu

Expected Electricity and Gas Balance Report



Tab. 2
Tab. 2

Skladba instalovaného vykonu zdroji — primarni zdroje (MW) - varianta Fosilni (F)
Installed capacity - primary energy sources (MW) - Fossil variant (F)

Typ zdroje podle primarni energie

Type of source according to PES 2015 2020 2025 2030 2035 2040 2045 2050
Hnédé uhlf » Brown coal 8 347 7 666 6 271 6 886 5830 4077 3827 3827
Cerné uhli « Hard coal 1600 1442 1049 1649 1849 1849 1849 1849
Zemni plyn « Natural gas 1772 1915 2170 2 410 3419 4112 4326 4537
Jaderna energie * Nuclear energy 4290 4 290 4 290 2 250 3450 4 650 4 650 4 850
Biomasa « Biomass 426 527 632 737 796 901 1006 m
Bioplyn « Biogas 415 450 485 520 555 590 625 660
Vodni (bez PVE) » Water (without PSHPP) 1100 115 1130 1145 1160 1175 1190 1205
Vétrna energie - Wind energy 300 420 540 660 780 900 1020 1140
Solarni energie * Solar energy 2075 2 400 3400 3400 4025 4 650 5275 5900
Ostatni * Others 309 3N 347 372 389 413 438 463
Akumulace (v&. PVE) + Accumulation (PSHPP incl.) 1170 1170 1170 1361 1679 1997 2315 2634
ES CR celkem « CZ PS in total 21805 21707 21485 21390 23933 25 315 26 522 27 977

Obr. 2
Fig. 2
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Elektroenergetika — FeSené varianty
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Teplarenstvi: varianta Fosilni uvaZuje spotiebu tepla v CR

dle referenc¢ni varianty a pocitéd se zachovanim podilu CZT

na celkovém zasobovani teplem. Nahrada paliva pro dodavky
tepla z hnédouhelnych zdrojd bude realizovana zemnim plynem,
¢ernym uhlim nebo biomasou.

Obnovitelné zdroje: obnovitelné zdroje jsou ve varianté Faosilni
uvazovany dle zakladniho scénare, tedy stejng, jako ve variante
Konceptni (viz vyse).

Akumulace a regulace na strané spotieby: varianta Fosilni
predpokléada v roce 2050 novy instalovany vykon priblizné
1500 MW pro Ucely denni akumulace (bez PVE). Déle se uvazuje
vyuziti elektrokotlt v CZT k zaporné regulaci vykonu na strané
spotreby.

ELEKTRICKE SITE

Varianta Fosilni predpoklada rozvoj a obnovu sitové
infrastruktury adekvatni pro vyvedeni vykanu novych,

vyse uvedenych, zdrojl a zédsobovani odbért v souladu

s predpoklady Fosilni varianty. Jedné se zejména o posileni
siti v ndvaznosti na vystavbu novych uhelnych blok( v ES CR,
které vsak vyrazne zavisi na lokalitach umisténi téchto
novych blokt. Predpoklada se, ze nové bloky budou umistény
v lokalitach stavajicich pastupné technicky dozivajicich
zdroju, které budou odstavovany, ¢imz bude stavajici sitova
infrastruktura pro vyvedeni jejich vykonu déle vyuzivana.
Jedna se tedy o rozvodny PS Hradec, Vyskov a Détmarovice.

VARIANTA NiZKOUHLIKOVA

predstavuje mezni
moznost vyvoje ceské elektroenergetiky v pfipadé, ze bude
k roku 2050 pozadovéna jeji témér absolutni dekarbonizace.
Pro dosazeni tohoto velice ambicidézniho cile je navrzen
mix jadernych a obnovitelnych zdrojd doplnény o plynové
elektrarny pro poskytovani podpdrnych sluzeb. V pripadé OZE
se jedna o skutecné limitni mnozstvi zdrojd na samé hranici
jejich potencialu v CR. Spinéni dekarbonizaénich pozadavkd
ma vyrazny dopad i na teplarenstvi, kde je nutné uskutecnit
prechody nejen pouze k plynu, ale predevsim smérem k jadru,
tepelnym cerpadlim a takeé k elektfingé. Nizké lokalni energetickéa
stopa a velky potenciél pro rozvoj novych odvétvi energetiky
a pramyslu s sebou nesou enormni investi¢ni naro¢nost a velké
vyzvy v ablasti provozu ES.

Zpréva o ocekadvané rovnovaze mezi nabidkou a poptéavkou elektfiny a plynu
Expected Electricity and Gas Balance Report

Heating industry: the Fossil variant anticipates heat consumption
in the Czech Republic according to the reference variant and
maintenance of current share of district heating in overall heat
supplies. Replacement of brown coal fuels for heat supplies is to be
provided by natural gas, hard coal or biomass.

Renewable sources: renewable sources are considered according
to the basic scenario in the Fossil variant, i.e. same as in the
Conceptual variant (see above).

Accumulation and regulation of consumption: In 2050, the Fossil
variant anticipates installed capacity of 1,500 MW for the purpose
of daily accumulation (without PSHPP). And so far, it is also intended
to use electric boilers in district heating systems on demand side
management.

ELECTRICAL GRIDS

The Fossil variant anticipates development and renewal of grid
infrastructure adequate to transmission of capacity of the

above new sources and supplies to off-takes in compliance with
conditions of the Fossil variant. It mainly concerns strengthening
of grids in connection to construction of new coal blocks in CZ PS
which is however highly dependent on locations where these new
blocks are placed. It is assumed that these new blocks are to be
built in locations of current, gradually decommissioned sources and
the existing grid infrastructure can therefore be kept in operation.
It concerns the substations Hradec, Vyskov and Détmarovice.

LOW CARBON VARIANT

represents limit
development possibility of the Czech energy sectar in case its
maximum decarbonization is required by 2050. To achieve this
very ambitious goal, mix of nuclear and renewable sources needs
to be completed by gas power plants to provide ancillary services.
In the case of RES, it concerns extreme volume of the sources at
the edge of their potential in the Czech Republic. Fulfilling of the
decarbonization requirements has significant impact on heating
industry where transfers need to be implemented not only to gas
but especially to nuclear power, heat pumps and also electricity.
Low local energy impact and great development potential for
new branches of energy sector and industry involve enormous
investment intensity and challenges in power system’s operation.



POLITIKY A EVROPSKA ENERGETIKA

Varianta Nizkouhlikové predpokléda napravu soucasného stavu
na trhu s elektfinou a postupny névrat k trznim principtm

az na konci strednédobého horizantu. Uvazuje se podplrny
mechanismus pro vystavbu a provoz jadernych elektraren.
Determinujicim faktorem je predpoklad eskalace pozadavki

na bezemisni energetiku, kdy se v této varianté vychazi

z pozadavkl dokumentu Roadmap 2050 — emise v energetice
musi klesnout 0 93 a7 89 % vaci hodnotam roku 1990. Varianta
Nizkouhlikova predpoklada funkéni trh s povolenkami (vysokéa
cena povolenek), kdy nebude ekonomicky pfili§ vyhodné
provozovat zdroje emitujici CO,,.

POPTAVKA PO ELEKTRINE

Ve variante Nizkouhlikové je uvazovana predikce spotieby
elektfiny dle varianty Nizkouhlikové z aktualni predikce
vytvorené v fijnu 2015. Predikce zahrnuje referenéni vyvoj
ekonomiky, demografie a rozvoje vyuziti spotrebict. Oproti
sfére, tak ve sféfre domacnosti. Spotreba bude zejména

ke konci sledovaného horizontu vyrazne navysovana vyraznym
pfechodem CZT k DZT pomoci elektfiny (pfimé vyroba tepla

i tepelnd Gerpadla). Oproti Koncepéni varianté véak odpadne
spotreba elektriny na tézbu uhli a ¢ast spotifeby na zpracovani
ropnych produktt.

ZDROJOVA ZAKLADNA
Vyvoj instalovaného vykanu ve varianté Nizkouhlikové je
uveden v tab. 3 a na obr. 3.

Jaderna energetika: varianta Nizkouhlikova predpoklada
provoz stavajicich dukovanskych blokl v co nejdelsi mozné
mite, tedy do let 2045 az 2047; v letech 2046 a 2047 je
predpoklédano zprovoznéni novych jadernych blokd v této
lokalité o vykonu 2x 1200 MW. V lokalité Temelin jsou nové
bloky o vykonu 2x 1200 MW uvazovany od let 2035 a 2037.

Fosilni energetika: varianta Nizkouhlikova nevyuziva uhli

za limity na lomu CSA ani na lomu Bilina. Nejsou uvazovany
nové hnédouhelné bloky v lokalité Pocerady ani zéddné nové
bloky na ¢erné uhli. Vzhledem k nedostatku regulujicich
uhelnych blokl v soustavé je uvazovano vyuzivani plynovych
blok zejména pro poskytovani podplrnych sluzeb, nikoliv
tedy pro vyrobu elektfiny v zakladnim pasmu zatizeni.

Jedna se 0 PPC 1x 430 MW v roce 2031, SCGT 1x 160 MW

v roce 2041, SCGET 8x 160 MW v roce 2045 a 0 SCGT

3x 160 MW v roce 2048. Rozvaoj mikrokogeneracnich jednotek
je predpokladan dle nizké varianty, tedy na 2,5% odbérnych
mist plynu; v roce 2050 se jedna o 200 MW instalovaného
vykanu MKQO. Technologie CCS je v této varianté uvazovana az
v samotném zaveéru freseného obdobi, a to pouze v kombinaci
s technologii Power To Gas (P2G).

POLICY AND EUROPEAN ENERGY SECTOR

The Low Carbon variant anticipates correction of current electricity
market situation and gradual return to market principles at the
end of mid-term horizon. Support mechanism for construction and
operation of nuclear power plants is considered. The determining
factor is the presumption of escalating requirements on clean
energy industry where requirements of Roadmap 2050 are

the basis for the variant — emissions in the energy sector shall
decrease by 93 to 99% compared to values of 1990. The Low
Carbon variant anticipates well working allowance market (upper
limit of Market Stability Reserve (MSR) range) where operation of
sources emitting CO, is not very profitable.

DEMAND FOR ELECTRICITY

In the Low Carbon variant, prediction of electricity consumption

is cansidered according to the Low Carbon variant from current
prediction from October 2015. The prediction includes reference
development of economy, demography and use of appliances.
Compared to the Conceptual variant, it includes considerably higher
savings in both production and household sectors. Consumption
will significantly grow especially at the end of the observed horizon
due to major transfer from district heating to long-distance district
heating using electricity (direct heat generation and heat pumps).
However, compared to the Conceptual variant, the consumption for
coal mining and part of the consumption for oil products processing
will not be involved.

SOURCE BASE
Development of installed capacity in the Low Carbon variant is
presented in Tab. 3 and Fig. 3.

Nuclear energy sector: the Low Carbon variant anticipates
operation of the existing Dukovany blocks in the longest possible
extent, i.e. till 2045 to 2047, commissioning of new nuclear blocks
in this location with the capacity of 2x 1,200 MW is anticipated in
2046 and 2047. In the Temelin location, two new blocks with the
capacity of 2x 1,200 MW are considered in 2035 and 2037.

Fossil energy sector: the Low Carbon variant does not use coal
behind the limits in both CSA and Bilina quarries. No new brown
coal blocks in the Pocerady location and no new blocks for imported
hard coal are assumed. With respect to fatal lack of regulating coal
blocks in the system, use of gas blocks is considered particularly
to provide ancillary services, i.e. not for electricity generation in
the base load. It concerns CCGT 430 MW in 2031, SCGT 1x 160 MW
in 2041, SCGT 8x 160 MW in 2045 and SCGT 3x 160 MW in 2048.
Development of micro-CHP is anticipated according to the low
scenario, i.e. 2.5% of gas delivery points; in 2050, it means 200 MW
of installed capacity in micro-CHP. For this variant, the CCS
technology is considered at the very end of the observed period
and only in combination with the Power To Gas Technology (P2G).

Elektroenergetika — FeSené varianty
Electricity industry — development variants
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Teplarenstvi: varianta Nizkouhlikova uvazuje vysoké Uspory
ve spotrebé tepla a pocité s vyraznym poklesem podilu CZT
na celkovém zasobovani teplem. Nahrada paliva pro dodavky
tepla z hnédouhelnych zdrojd bude realizovana predevsim
elektiinou (pfimé vyroba, ale zejména tepelna ¢erpadla),
teplem z jadernych elektraren a plynem, pfipadné prechodem
na decentralizované zasobovani teplem.

Obnovitelné zdroje jsou ve varianté Nizkouhlikové uvazovany

dle extrémniho scénére, coz v roce 2050 predstavuje:

- 5 660 MW instalovaného vykonu vétrnych elektraren,

- 18 000 MW instalovaného vykonu fotovoltaickych elektraren,

- 1205 MW instalovaného vykonu vodnich elektréren (bez PVE),

+ 860 MW instalovaného vykonu bioplynovych stanic (véetné
skladkovych a kalovych plynd),

- 1380 MW instalovaného vykonu v biomase (pfedevsim
spoluspalovani),

- 199 MW v kategorii biologicky rozlozitelného komunalniho
odpadu (BRKO),

- 496 MW geotermalnich zdroju.

Extrémni scénér rozvoje OZE predstavuje skutecné limitni
mnozstvi zdroj, které je z dnesniho pohledu na samé hranici
jejich realizovatelného potencidlu v CR s ohledem na pfirodni
podminky.

Akumulace a regulace na strané spotfeby: varianta
Nizkouhlikovéa predpoklada v roce 2050 novy instalovany vykon
priblizné 3 700 MW (bez PVE) pro Ucely denni akumulace. Déle
je aplikovéna sezanni akumulace o vykonu priblizné 3 500 MW
- jedné se o vyrobu syntetického metanu (P2G). UvaZzuje se

i vyuziti elektrokotl v CZT k zdporné regulaci vykonu na strané
spotreby a podobné i vyuziti fizeni odbéru elektfiny v tepelnych
¢erpadlech a v ohrevu vody.

ELEKTRICKE SITE

Vyrazny rozvoj decentralni vyroby v Nizkouhlikové varianté
bude vyzadovat znac¢né investice do distribu¢nich siti

a prislusna technicka opatreni v prenasové siti. Rozvoj siti
vsech napétovych hladin bude odpovidat poZzadavkim pro
vyvedeni vykonu novych zdrojl zejména rozptylené vyroby
a zasobovani odbért v souladu s podminkami Nizkouhlikové
varianty. Jedné se zejména o posileni siti v ndvaznosti

na extrémni rozvoj obnovitelnych zdrojd a rozvoj skupiny
prosumers zékaznik( v distribu¢nich sitich (zejména FVE).

Zpréva o ocekadvané rovnovaze mezi nabidkou a poptéavkou elektfiny a plynu
Expected Electricity and Gas Balance Report

Heating industry: The Low Carbon variant anticipates high savings
in heat consumption and considers significant decrease in the
district heating share in averall heat supplies. Replacement of
brown coal for heat supply is to be provided especially by electricity
(direct generation but mainly heat pumps), heat from nuclear power
plants and gas, potentially by transfer to dispersed heat supplies.

Renewable sources: are considered according to extreme scenario

in the Low Carbon variant; in 2050, it means:

- 5,660 MW installed capacity of wind power plants,

+ 18,000 MW installed capacity of photovoltaic power plants,

+ 1,205 MW installed capacity of hydroelectric power plants
(without pumped storage),

+ 860 MW installed capacity of biogas stations (including landfill and
sewage gases),

+ 1,380 MW installed capacity in biomass (mainly fired with brown
coal),

+ 199 MW in the category of biodegradable municipal waste
(BIOMW),

+ 496 MW in geothermal sources.

Extreme scenario of RES development represents the very limit
amount of sources at the edge of their implementable potential in
the Czech Republic with respect to its natural conditions.

Accumulation and regulation of consumption: in 2050, the

Low Carbon variant anticipates installed capacity of 3,700 MW
(without PSHPP) for the purpose of daily accumulation. Seasonal
accumulation is also applied with the capacity of 3,500 MW —
production of synthetic methane (P2G). It is possible, that electric
boilers serving for district heating will be used as a negative
regulatory element on the side of consumption and similarly could
be used also for operation of electricity consumption in heat pump
or far water heating.

ELECTRICAL GRIDS

Great development of distributed production in the Low Carbon
variant will require substantial investment to distribution netwaorks
and relevant technical measures in transmission netwaorks.
Development of networks of all voltage levels will correspond to
requirements for connecting new sources, especially the distributed
production and supplying consumers in compliance with conditions
of the Low Carbon variant. It mainly concerns strengthening of
grids in relation to extreme development of renewable sources

and development of prasumer customers in distribution networks
(especially PV).



Tab. 3
Tab. 3

Skladba instalovaného vykonu zdroji - primarni zdroje (MW) - varianta Nizkouhlikova (N)
Installed capacity - primary energy sources (MW) — Low Carbon variant (N)

Typ zdroje podle primarni energie

Type of source according to PES 2015 2020 2025 2030 2035 2040 2045 2050
Hnédé uhli + Brown coal 8 347 7641 5513 5205 3898 1773 1274 0
Cerné uhli + Hard coal 1600 1442 1049 985 560 462 231 0
Zemni plyn « Natural gas 1766 1848 1827 1833 2601 2733 3316 3521
Jaderna energie * Nuclear energy 4290 4 290 4 290 4290 5490 6 690 6 690 7 050
Biomasa + Biomass 426 522 626 898 1102 1285 1500 1650
Bioplyn « Biogas 415 450 485 560 635 710 785 860
Vodni (bez PVE) » Water (without PSHPP) 1100 115 1130 1145 1160 1175 1190 1205
Vétrna energie - Wind energy 300 485 820 1305 1940 2725 3660 5660
Solarni energie * Solar energy 2075 2500 3450 4900 6 850 9300 12 250 18 000
Ostatni * Others 309 31 359 424 506 619 758 885
Akumulace (v&. PVE) - Accumulation (PSHPP incl.) 1170 1170 1271 1756 2 241 2726 3360 4 885
ES CR celkem * CZ PS in total 21798 21774 20821 23300 26 983 30 198 35 015 43 697

Obr. 3
Fig. 3

Instalovany vykon ve varianté Nizkouhlikové
Installed capacity in the Low Carbon variant
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Elektroenergetika — FeSené varianty
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ELEKTROENERGETIKA — HLAVNI ZAVERY
ELECTRICITY INDUSTRY — MAIN CONCLUSIONS

POLITIKY, LEGISLATIVA A TRENDY

Pro rozvoj ceské energetiky ma prvorady vyznam Statni
energeticka koncepce. Jeji aktualni podoba byla schvalena
vladou v srpnu 2015. Koncepce predstavuje vyvazeny
kompromis, dava dlraz na diverzifikaci na strané zdroji

a na Usporna opatreni na strané spotreby, a je vhodnym
odrazovym mustkem na cesté za nizkaoemisni energetikou.

Na Urovni Evropské unie je o¢ekévano predevsim dalsi
navysovani pozadavkd na snizovani emisi sklenikavych
plynt a dosahovani Uspor ve spotfebé energii. Pro nastaveni
trendu bude dilezita implementace zavérd z mezinaradni

konference COP vénované tématu globalniho oteplovani, ktera

se konala v prosinci 2015 v Parizi. Jednotlivé ¢lenské staty
budou mit i nadéle silné diferencované ambice, cile i statni
politiky na snizovani emisi sklenikovych plynt i na dosahovani
energetickych Uspor.

Ve strednédobém, a predevsim dlouhodobém horizantu bude
silit tlak na vyssi vyuzivani decentralnich zdrojd, které budou
do soustavy pripojeny na urovni nizkého a vysokého napéti.
Prevéznou veétsinu decentralnich zdrojl budou tvorit zdroje
obnovitelné, predevsim fotovoltaicke.

V souvislosti s vy$sim uplatnénim decentralni vyroby

bude silit rovnéz tlak i provozné vynucené pozadavky

na koordinaci vyroby a spotfeby na nizsich napétovych
urovnich. Ve strednédobém horizontu bude zapotiebi zavést
systém inteligentniho méreni, fizeni soustavy a komunikace.
Na mistech, kde to bude nutné, pak i fizeni a koordinaci

v systémech SmartGrids.

Ambiciézni pozadavky na nizkoemisni a Uspornou energetiku
dobre akcentuje Nizkouhlikova varianta rozvoje energetiky,
ktera napliuje cile dokumentu Roadmap 2050, a sice:

do roku 2050 snizit emise oxidu uhli¢itého v energetice

na 7% urovné z roku 1990.

POLICIES, LEGISLATION AND TRENDS

The development of the Czech energy industry is primarily
determined by the State energy policy. Its updated version

was approved by the Czech government in August 2015. The
SEPR represents a balanced compromise, lays emphasis on the
diversification on the source side and on saving measures on the
consumption side, and is a suitable springboard on the way toward
the low-emission energy industry.

At the European Union’s level, the development is likely to include
a further increase in the requirements for the reduction of
emissions of greenhouse gases and to achieving energy savings.
The settings of this trend will be substantially affected by
conclusions of COP — the international conference dealing with
the topic of global heating, which is being held in December 2015
in Paris. The individual member states will keep to have strongly
differentiated ambition, objectives and state policies toward the
reduction of emissions of greenhouse gases and to achieving
energy savings.

In the medium-term and primarily in the long-term horizon, the
pressure toward a higher utilization of dispersed sources that are
connected to the power system at the low and high voltage levels
will increase. A dominant majority of dispersed sources will consist
of renewable sources, first of all photovoltaic ones.

The higher use of dispersed production will be accompanied

by a further increase of pressure and operationally enfarced
requirements on the coordination of production and consumption
at lower valtage levels. In the medium-term harizon, the higher

use of dispersed production will necessitate to introduce a smart
measurement, control and communication system. Where
necessary, control and coordination within the framework of Smart
Grids systems will have to be included.

Ambitious requirements for the low-emission and savings-oriented
energy industry are well emphasized in the Low Carbon variant of
the energy industry development, which fulfills the objectives of
the Roadmap 2050 document, namely: reduction of carbon dioxide
emissions in energy industry up to 2050 to 7% of the 1990 level.

Zpréva o ocekadvané rovnovaze mezi nabidkou a poptéavkou elektfiny a plynu

Expected Electricity and Gas Balance Report



ELEKTROENERGETIKA V EVROPE

Stredoevropsky region (Némecko, Cesko, Slovensko, Polsko,
Madarsko a Rakousko) aktuélné disponuje piebytkem vyrobnich
kapacit. V race 2014 bylo z regionu exportovéano 26 TWh
elektfiny priro¢ni vyrobé 904 TWh. Mezi jednotlivymi zemémi
vsak existuje velkd nerovnovaha a zdrojova zakladna je

z velké ¢asti tvorena starymi vyrobnimi jednotkami. Regionu
dominuje némecka elektrizacni soustava s ro¢ni vyrobou

582 TWh a exportem ve vysi 7%. Pro cely sledovany horizont
je ocekavano zachovani vyrobni sobéstacnosti regionu

s narUstajicim podilem intermitentnich obnovitelnych zdrojt
(s prerusovanou vyrobou).

Stiednédoby horizont (2016 az 2025)

Padle vysledkl provedenych analyz dospéje stredoevropsky
region v race 2025 k nizsimu prebytku vykonu, nez je
pozadované primérend rezerva (ARM). Celé obdobi bude
charakterizovano odstavovanim a Utlumem stavajicich
uhelnych a jadernych zdrojd. Realizace novych zdrojd bude
pomalejsi. Vysledny pokles vykonu v uhelnych a jadernych
elektrérnach o priblizné 22 GW (15 %) nejvice ovlivni Ubytek
20 GW v Némecku. Naopak, k navyseni vykonu dojde

na Slovensku (0 1GW) a v Poalsku (0 1 GW). Nové instalace
OZE doséhnou priblizné 50 GW a nejvétsi podil na tomto
narastu bude mit Némecko (40 GW). Celkovy instalovany
vykaon v regionu naroste o 30 GW. Maximalni zatizeni

ve stredoevropském regionu pritom vzroste o 4 GW. V regionu
vzrista podil OZE s nizkym vyuzitim, a v disledku toho se
zvysuje podil nepouzitelného vykonu a kleséa celkové vyuziti
instalovaného vykonu.

Dlouhodoby horizont (2026 az 2050)

Utlum fosilnich zdroj& bude pokradovat i v nasledujicich letech
tak, aby v roce 2050 byly naplnény environmentalni cile

EU pro energetiku. Vyroba elektfiny v jadernych zdrojich se

po vyrazovani némeckych zdroji ve strednédobém horizontu
docké opétovného navysovani, v souladu s ocekavanou
vystavbou novych zdrojd v CR, Polsku a Madarsku. Nejvy&sf
prirstek instalovaného vykonu i vyroby pripadne opét na OZE,
predevsim v Némecku, kde je do roku 2050 planovan podil OZE
na vyrobé elektriny ve vysi 80 %. K tomu bude nezbytné zajistit
poptavky po elektfing oproti stredneédobému vyhledu. Tento
rist nebude mozno zajistit jen vyrobou OZE. V regionu Ize
ocekavat dalsi pokles vyuziti instalovaného vykonu a nartst
poptavky pao regulacnich sluzbach.

ELECTRICITY INDUSTRY IN EUROPE

The Central European region (Germany, Czech Republic, Slovakia,
Poland, Hungary and Austria) currently exhibits an excess of
production capacities. This region exported in 2014 26 TWh
electricity at the annual production of 904 TWh. There are,
however, major differences between individual countries; the
source base consists to a large extent of old production units. The
region is dominated by the German power system with the annual
production of 562 TWh and with electricity export in the amount
of 7%. During the whole horizon studied, the production self-
sufficiency of the region is expected to persist, with an increasing
share of intermittent renewable sources (intermittent generation).

Medium-term horizon (2016 to 2025)

According to the results of analyses carried out, the Central
European region will in 2025 arrive at a lower excess of power
than the required Adequacy Reference Margin (ARM) amounts

to. The whole period will be characterized by shutdowns and
downturns of existing coal and nuclear sources. The commissioning
rate of new sources will be rather slower. The resulting decrease

in the installed capacity from coal and nuclear power plants

by approximately 22 GW (15%) will be made up mostly from the
decommissioning of 20 GW in Germany. On the other side, the
installed capacity will increase in Slovakia (by 1GW) and also in
Poland (by 1GW). New RES installations will reach 50 GW and the
greatest share of this growth will be provided by Germany (40 GW).
The total installed capacity in the region will increase by 30 GW
and the maximum load in the Central European region will increase
by 4 GW. The region records a RES share with lower utilization and,
consequently, the share of unusable power output increases, too.
The total utilization of installed capacity decreases.

Long-term horizon (2026 to 2050)

The downturn of fossil sources will continue even in the following
years so that in the year 2050 the EU environmental objectives
for energy industry are met. Generation of electricity in nuclear
sources, after the decommissioning of German sources in the
medium-term horizon, will start to increase again, in accordance
with the anticipated construction of new sources in the Czech
Republic, Poland and Hungary. The fastest growth of installed
capacity and production will again occur in RES, first of all in
Germany, where the share of RES on the production of electricity
in 2050 is scheduled to be 80%. This will have to be accompanied
by adequate accumulation capacities. A more pronounced growth
of the demand for electricity can be expected, as compared with
the medium-term outlook. This demand cannot be met by electricity
production from RES only. A further decrease in installed capacity
utilization can be expected in the region, as well as an increase in
the demand for regulation services.

Elektroenergetika — hlavni zavéry
Electricity industry — main conclusions
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OCEKAVANY VYVOJ POPTAVKY ELEKTRINY

Spotieba elekttiny v CR v nékolika predchazejicich letech
stagnovala a podobny byl vyvoj spotfeby energii v ostatnich
zemich Evropy. Vedle horsich ekonomickych vysledkd spotrebu
ovliviioval také tlak na snizovani emisi CO, a na zvysovani
Uginnosti. Ekonomické situace CR se v prabéhu roku 20714
zacala zlepSovat (mezirotni rist HDP v roce 2014 ¢inil 2,7 %)

a hospodéarsky rist dale zrychlil v prvni poloviné roku 2015, a to
na 4,4%. Spolu s rGstem ekonomiky rostla i spotreba elektriny
a dalsich energetickych meédii. Za prvni pololeti 2015 narostla
spotreba elektriny po teplotnim prepoctu pro elektfinu o 2,4 %.
Spotreba elektriny tak rostla vyrazné vice, nez bylo ocekavano.

Pro nasledujici roky je pro CR o&ekavan ekonomicky reist,

byt méné vyrazny nez v letech 2014 a 2015. Jakkoliv Uspory
energii zGstanou jednim z hlavnich témat energetické politiky
EU a jejich aplikaci se nevyhne ani CR, dlouhodobé predikce
pocita s ristem spotreby elektriny. RGst bude souviset
predevsim s postupujici automatizaci a mechanizaci ve vyrobni
sfére a s rlstem vyuZziti spotrebicl ve sfére domacnosti.
Padstatnym rlistovym faktorem bude také nahrada fosilnich
priméarnich zdrojt rdznymi druhy obnovitelnych zdrojd energie
vcetné tepelnych ¢erpadel.

Stiednédoby horizont

- Koncepcni varianta predikce predpoklada v roce 2020
tuzemskou netto spotfebu 64 TWh. Ve srovnani s rokem 20714
se jedna o narlst priblizné 5 TWh. V roce 2025 pak doséhne
v Koncepéni varianté tuzemska netto spotreba 67 TWh
(vice v tab. &).

- Spotreba elektromobil bude ve stfednédobém horizontu
nadale nevyznamna, pouze v fadu stovek GWh.

Dlouhodoby horizont

- Koncepcni varianta predikce predpoklada v roce 2050
hodnotu tuzemské netto spotreby ve vysi 80 TWh; oproti
roku 2014 tak netto spotreba dle Koncepéni varianty naroste
0 21 TWh. Tento stav zohledruje také ¢astecny odklon
od centralizovaného zésobovani teplem a adekvatni rozvoj
vyroby tepla s vyuzitim elektiiny (pfimé vyuziti i tepelna
¢erpadla).

U sektoravé cleneéné spotreby dojde k nejvyrazngjsimu rdstu

u maloodbéru podnikateld, coz souvisi zejména s ocekavanym
rozvojem sektoru sluzeb. Nejménée vyrazny rozvoj zaznamena
maloodbér obyvatelstva, kde se snizi pocet domacnosti

po roce 2030.

THE ANTICIPATED DEVELOPMENT OF THE
DEMAND FOR ELECTRICITY

The electricity consumption in the Czech Republic has stagnated
in the course of several preceding years and the development of
energy consumption in other European countries has been similar.
Apart from worse economic results, electricity consumption

has also been affected by the pressure toward the reduction of
CO, emissions and toward the efficiency growth. The economic
situation of the CZ started to improve in the course of 20714 (the
year-to-year GDP growth in 2014 was 2.7%) and the economic
growth has further accelerated in the first half of 2015, namely
to 4.4%. The economic growth has been accompanied by the
consumption of electricity and of other energy carriers. In the first
half of 2015, the consumption of electricity increased after the
correction to temperature normal by 2.4%. Thus, the consumption
of electricity increased substantially more than expected.

For the subsequent years, the CZ expects an economic growth,
albeit less pronounced than in years 2014 and 2015. Although
energy savings remain one of the main topics of the EU energy
agenda and although the CZ does not avoid their application,

a long-term prediction counts with the growth of the consumption
of electricity. The growth will be related, first of all, to the ongoing
automation and mechanization in the production sphere and with
the increasing use of domestic appliances in the household sphere.
A substantial growth factor will also be the substitution for fossil
primary sources by renewable sources including heat pumps.

Medium-term horizon

+ The Conceptual variant assumes that in 2020 the net domestic
consumption will reach 64 TWh. In comparison with 2014, this
growth amounts approximately to 5 TWh. In 2025 and in the
Conceptual variant the net domestic consumption will reach
67 TWh (more in Tab. &4).

+ The consumption of electrical vehicles will be in the medium-term
horizon still insignificant, just of the order of hundreds of gigawatt
hours.

Long-term horizon

+ The Conceptual variant assumes that in 2050 the value of the
net domestic consumption will reach 80 TWh; in comparison with
2014 the net consumption according to the Conceptual variant will
increase by 21 TWh. This state also considers a partial departure
from the district heating supply and an adequate development of
heat production using electricity (direct heating and heat pumps).

+ As regards the consumption categorized by sector, the most
pronounced increase will occur at the commercial consumption
sector, which is related with the anticipated development of the
sector of services. The least marked development is due to come

Zpréva o ocekadvané rovnovaze mezi nabidkou a poptéavkou elektfiny a plynu

Expected Electricity and Gas Balance Report



Tab. & Vyvoj spotieby elektfiny (GWh) — Koncepéni varianta

Tab. 4 Development of the DNC (GWh) — Conceptual variant
2014 2015 2020 2025 2030 2035 2040 2045 2050
VO + Wholesale sector 36 595 37 564 40002 42 440 44 208 45 481 46 445 47 357 48 272
MO « Low consumption sector 22 431 22 745 23822 24 706 25380 25 894 26 336 26 742 27152
MOP - Commercial sector 7 865 7 904 8 452 9022 9468 9820 1018 10 409 10 705
MQOO - Households 14 566 14 841 15 370 15 684 15 912 16 074 16 218 16 333 16 447

Tuzemska netto spotieba
Domestic net consumption 59 026 60 309 63 825 67 147 69 587 71374 72781 74 099 75 424
Ztraty celkem - Total losses 4 022 4071 4221 4 412 4 542 4 628 4 688 4 742 4 801
Ztraty PS - Losses in TS 817 826 859 899 927 947 960 973 987
Ztraty DS « Losses in DS 3205 3245 3362 3512 3615 3682 3728 3769 3815
TNS véetné ztrat

DNC with losses 63 048 64 379 68 046 71558 74130 76 003 77 469 78 841 80 225

- Dojde k vyznamnému rozvoji elektromability, predevsim

v segmentu osobnich vozidel; dle Koncepéni varianty navysi
spotreba elektromobill v roce 2050 spotrebu elektfiny

0 4,6 TWh, coz bude ¢init 6 % tuzemské netto spaotreby.
Pokud by se vyvoj ubiral smérem rychlejsiho odklonu

od fosilnich primarnich zdrojd energie tak, jak to predpoklada
varianta Nizkouhlikové, miZe spotreba sektoru elektromobild
v roce 2050 ¢init az 9 TWh.

Tuzemska netto spotfeba elektfiny s uvazovanim

elektromability naroste do roku 2050 dle Koncepéni varianty
0 36 %, dle Fosilni varianty o0 32% a dle Nizkouhlikové varianty
0 41%.

Vyrazny odklon od vyuziti fosilnich zdrojd, jaky predpoklada

varianta Nizkouhlikav4, pfinese sniZzeni spotreby

v transformacnich a zuslechtovacich procesech (odpadne
velka ¢ast spotreby elektriny na tézbu a zpracovani uhli

a ¢astedné také na rafinaci ropy), v celkové netto spotfebé
vsak bude tento pokles ¢init pouze jednotky procent.

Odklon od vyuziti fosilnich zdrojd, jaky predpoklada varianta
Nizkouhlikova, vSak také pravdépodobné prinese vys§si vyuziti
elektriny jako néhrady za tridéné hnedeé uhli ¢i za centralni
zasobovani teplem. Zatimco varianta Koncepéni v této
souvislosti pfedpoklada novych 300 GWh spotfeby, varianta
Nizkouhlikova predpokladéd 4,5 TWh nové spotieby (velka

¢éast vyroby tepla bude pritom realizovana pomoci tepelnych
¢erpadel).

Pro energetiku s nizkymi emisemi oxidu uhli¢itého naroste
spotreba elektriny vyraznéji nez pro varianty Koncepéni ¢i
Fosilnf.

Srovnani jednotlivych variant dle tuzemské netto spotreby je
znézorneno na obr. 4.

about at the household consumption sector, where a number of
households will decrease after 2030.

A significant development of electromobility will come about,
primarily in the passenger cars segment; according to the
Conceptual variant the consumption of electric vehicles will in 2050
contribute to the total consumption of electricity with 4.6 TWh,
which will amount to 6% of the net domestic consumption.

If the development took course to a quicker departure from fossil
primary sources of energy, as is assumed in the Low Carbon
variant, the consumption of the segment of electric vehicles in
2050 may amount up to 9 TWh.

The net domestic consumption of electricity and electric cars

will grow by 2050 according to the Conceptual variant by 36%,
according to the Fossil variant by 32% and according to the Low
Carbon variant by 41%.

A marked departure from the use of fossil sources, which is
assumed in the Low Carbon variant, will bring a reduction of
consumption in transforming and refining processes (a large
portion of electricity consumption for coal mining and processing
will fall away, this also partially applies to crude oil refining). This
decrease will, however, amount in the net total consumption to
just a few per cent.

The departure from the use of fossil sources, as it is assumed in
the Low Carbon variant, is, however, likely to bring a higher use of
electricity as a replacement for graded brown coal or for district
heating. Whereas the Conceptual variant assumes in this context
a new consumption 300 GWh, the Low Carbon variant expects

a new consumption 4.5 TWh (a large part of the production of
heat will be implemented using heat pumps).

The electricity industry with low emissions of carbon dioxide will
exhibit a more pronounced growth of electricity consumption than
in Conceptual and Fossil variants.

Comparison of variants according to domestic net consumption is
showed in Fig. &.

Elektroenergetika — hlavni zavéry
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Obr. 4
Fig. 4
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ZDROJOVA ZAKLADNA ES

Zdrojova zékladna byla ve vSech rozvojovych variantach
navrzena tak, aby splfovala spolehlivostni a bezpe¢nostni
pozadavky a aby soustava byla sobéstacna pfi kryti poptavky
po elektiingé. Ocekavany vyvoj zdrojové zakladny ma ve vSech
feSenych variantach spolec¢né zakladni rysy:
+ Budouci rozvoj zdrojové zakladny elektrizacni soustavy,
ale i teplarenstvi, je vyrazne urc¢en zavazkem plnit pfisné
smérnice o emisich skodlivin.

Postupujici dekarbonizace: i ve variante Fosilni, ktera pocita

s vyuzitim tuzemskych zasob uhli nad aktualné stanovené
limity, bude pokracovat Utlum vyroby elekttiny z uhelnych
elektraren a teplaren; prestoze se vetsi mérou uplatni zemni
plyn, nejvyraznéji bude dochézejici uhli kompenzovano
dodavkami z OZE.

Zvétsovani rozdild mezi jednotkovymi vykony zdrojl: na jedné

strané je pocitano s pokracujici decentralizaci vyroby

v zarizenich s elektrickym vykonem v radu jednotek kilowatt,
na strané druhé se pacita s realizaci zdrojd s vykonem az
1200 MW. U zdrojd decentralizované vyroby se nejvice
rozsiti fotovoltaické elektrarny a mikrokogeneracni jednotky
na zemni plyn.

Zpréva o ocekadvané rovnovaze mezi nabidkou a poptéavkou elektfiny a plynu
Expected Electricity and Gas Balance Report
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THE SOURCE BASE

The source base has been designed in all variants of development
in such a manner that it meets reliability and security requirements
and that the power was self-sufficient when satisfying the demand
for electricity. In all analyzed variants, the anticipated development
of the source base has common basic features:

+ The future development of the source base of the power system
and of the heat industry is to a large extent determined by the
obligation to meet strict regulations on emission of pollutants.

+ The ongoing decarbonization: The downturn of the production of
electricity from coal power plants and heating plants will go on
also in the Fossil variant, which counts on the use of domestic
coal deposits beyond the currently set land-ecological mining
limits; although the share of natural gas in the production of
electricity will increase, the most pronounced effect will be the
compensation of running-out coal by supplies from RES.

+ Increasing differences between power outputs of individual units
of sources: on one side an ongoing decentralization of production
comes about with units having electric power output in units
of kilowatts, on the other side sources with power output of up
1,200 MW will be implemented. In dispersed production sources,
the most widespread units will be photovoltaic power plants and
micro-CHP units incinerating natural gas.



- Rast podilu vyroby z intermitentnich zdrojd elektfiny:
intermitentni OZE navysi svUj podil instalovaného vykonu ze
stavajicich 10% na 26 % u Koncepcni a Fosilni varianty a az
na 53 % u Nizkouhlikové varianty. Tento rozvoj si vyzada
novy instalovany vykon jednotek denni akumulace u variant
Koncepcni a Fosilni ve vysi 1500 MW, u varianty Nizkouhlikové
pak 3 700 MW. Rozvoj dle Nizkouhlikové varianty bude navic
vyzadovat dalsich 3 500 MW vykonu v jednotkach sezénnf
akumulace. Sezénni akumulace bude pomahat fesit vysoké
dodavky z FVE v letnich obdobich.

Stiednédoby horizont

Rozvoj zdrojové zakladny je ve stfednédobém horizontu
prakticky invariantni, lisi se pouze v zavéru obdobi.

0d soucasnosti do roku 2025 bude odstaveno vice nez

3 500 MW vykonu ve velkych uhelnych elektrarnach.
Odstaveny tak budou zdroje, které poskytuji regulaéni vykony
i zalohy. Snizenfi celkového instalovaného vykonu ¢astecné
vykompenzuji priréistky fotovoltaickych a vétrnych zdroju,
castetné se projevi vySsi uplatnéni biomasy i bioplynovych
elektraren. Tyto zdroje vSak vétSinou neposkytuji regulacnf
vykony. Nejvyrazngjsi prirlistek bude u zdroj fotovoltaickych
— ze soucasnych asi 2 070 MW na Uroven kolem 3 400 MW.
Jaderné elektrarny zdstanou v tomto obdaobi ve stejném
rozsahu jako v soucasnosti, nebot provoz JE Dukovany se
predpoklada minimalné do roku 2025.

Dlouhodoby horizont

Obdobi let 2026 az 2050 se vyznacuje vyraznymi zménami

ve skladbé zdrojové zakladny. Tyto zmeény byly pfi feseni pojaty
variantné. Zatimco varianty Koncepéni a Fosilni jsou v rozvoji
relativné podobné, varianta Nizkouhlikova je odlisSna zasadné.

Ve skupiné jadernych elektréren se pocita s tim, ze

do roku 2050 budou ve vSech variantach odstaveny vSechny
stavajici bloky JE Dukovany, a naopak zlstanou v provozu

oba stavajici bloky JE Temelin. Nahradou budou budovéany
nové bloky o jednotkovém vykonu 1200 MW. V jednotlivych
variantéch jsou odlisSnosti v terminu odstaveni stévajicich
blok( v JE Dukovany (rozdily jsou navrzeny v 10letych krocich),
u nove budovanych blokd jsou rozdily jak v terminech nabéhu,
tak v celkovém poctu. Na konci roku 2050 se ve varianté
Koncepcni a ve variante Nizkouhlikové pocita se 4 novymi bloky
(2 v Temeling, 2 jako néhrada Dukovan), ve varianté Fosilni se

2 novymi bloky (jen néhrada Dukovan).

+ Growth of the share of electricity production from intermittent
sources of electricity: intermittent RES will increase their share
of installed capacity from the current value of 10% to 26% in
the Conceptual and Fossil variants and up to as much as 59%
in the Low Carbon variant; this development will require a new
installed capacity of daily accumulation units of 1,500 MW in
the Conceptual and Fossil variants and 3,700 MW in the Low
Carbon variant. Moreover, the development according to the Low
Carbon variant will require further output 3,500 MW in seasonal
accumulation units. The seasonal accumulation will help manage
high supplies from PVPP during the summer period.

Medium-term horizon

The development of the source base is in the medium-term horizon
practically invariant; differences arise only at the end of the period.
Till 2025 the installed capacity of more than 3,500 MW will be
decommissioned in large coal power plants. Also decommissioned
will be sources providing regulation power and reserves. The
reduction of the total installed capacity will be somewhat
compensated by increments from photovoltaic and wind sources;
an additional compensation will be provided by the increasing use of
biomass and biogas power plants. However, these sources mostly
do not provide regulation power. The mast pronounced increment
will occur in photovoltaic sources — from the current value of about
2,070 MW to the level of some 3,400 MW. Nuclear power plants will
remain in this period in the same range as at the present time, since
the Dukovany NPP is assumed to stay in operation at least to 2025.

Long-term horizon

The period 2026-2050 will exhibit pronounced changes in the
source base structure. In this study, these changes were respected
using different variants. Whereas the development according to the
Conceptual and Fossil variants is relatively similar, the Low Carbon
variant is significantly different.

As regards the group of nuclear power plants, all variants assume
that all existing units of the Dukavany NPP will be shut down by
2050 and, on the contrary, both currently existing units of the
Temelin NPP will be in operation. As substituted, new units with
installed power output 1,200 MW will be built. Individual variants
exhibit differences in shutdown times of existing units of the
Dukovany NPP (differences are proposed in 10-years steps), the
differences in newly built units are both in their commissioning
times and in a number of units. At the end of 2050, the Conceptual
and Low Carbon variants anticipate 4 new units (2 units in Temelin,
2 units as a replacement for the Dukovany NPP), the Fossil variant
anticipates just the existence of 2 new units (replacement of the
Dukovany NPP only).

Elektroenergetika — hlavni zavéry
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V uhelnych elektrarnach dojde k zédsadnimu Utlumu vyroby
(viz obr. 5). Priblizné do roku 2040 budou postupné odstaveny,
zejména ve vazbé na dozivajici zdsoby hnédého uhli, vsechny
elektrarny vykonovych fad 110, 200 a 500 MW. Varianty

jsou v tomto ohledu témer shodné. Po roce 2040 zlstanou

ze stavajicich uhelnych elektraren v provozu jen zdroje

s mensimi jednotkovymi vykony, pracujici v rezimu kombinované
vyroby. Ve varianté Nizkouhlikové se az na vyjimky pocita

i s odstavenim vyznamneé ¢asti uhelnych teplaren. Nahrada
hnédouhelnych teplaren je sméfovana bud do spalovani
biomasy, nebo do vyuziti zemniho plynu.

Ve vSech variantach se pocita s dlouhodobym provozem
nového uhelného zdroje Ledvice (660 MW). Kromé toho se

v Koncepcéni a Fosilni varianté uvazuje o novém zdroji, ktery by
nahradil stavajici uhelnou elektrarnu Pocerady, a to v rozsahu
1x 860 MW ve varianté Koncepcéni a 2x 660 MW ve varianté
Fosilni. Ve varianté Nizkouhlikové se v této lokalité neuvazuje
0 zadném novém zdraji.

Pro vyrovnani deficitu, ktery ve vyrobé zplsobi odstavovani
hneédouhelnych elektraren, se uvazuje ve variantach Koncepéni
a Fosilni se zprovoznénim paroplynovych zdrojd s jednotkovymi
vykony 430 nebo 840 MW a s bloky na dovozové ¢erné uhli

o jednotkovém vykonu 600 MW. Odlisnosti mezi témito dvéma
variantami jsou v terminech a v celkovém poctu téchto novych
blokd. Varianta Nizkouhlikova nepocitéa s tim, Ze by se deficit

ve vyrobé resil vyrobou elektriny z jakychkoliv fosilnich paliv,
pocita pouze s regulacnimi zdroji na zemni plyn.

K zdsadni zméné dojde i u obnovitelnych zdrojl. Koncepéni

a Fosilni varianta se v tomto smeéru zasadne neodlisujf

a vyznacuji se predevsim velkymi pfirtstky FVE a VTE — do roku
2050 u FVE na 5 900 MW, u VTE na 1140 MW; obé varianty
jsou v téchto kategoriich shodné. Zasadné odlisnd je ale
varianta Nizkouhlikov4, kde do roku 2050 doséhnou uvedené
kategorie ndsobné vyssich hodnot instalovaného vykonu, a to
5660 MW u VTE a 18 000 MW u FVE. Ostatni kategorie OZE
jako bioplynové nebo geotermalni elektrarny nemaji tak zasadnf
prirtstky, pricemz vzdy ve Faosilni a Koncepcni varianté jsou
shadné. V Nizkouhlikové varianté jsou odpovidajici scéndre
vy$§si. Rozvoj vodnich elektraren je velmi omezeny a je shodny
ve vSech tfech variantach.

Regarding coal power plants, a principal downturn will come about
(Fig. 5). Approximately to 2040, all coal power plants with unit sizes
10, 200 and 500 MW will be shut down, in particular in relation to
the diminishing brown coal deposits. The variants are in this regard
almost the same. After 2040, out of the currently existing coal
power plants, the only sources staying in operation will be units
with smaller unit power outputs, operating in the CHP production
mode. The Low Carbon variant also assumes, with some exceptions,
the shutdown of a significant part of coal heating plants. The
replacement of brown coal heating plants is oriented either toward
the incineration of biomass or toward the use of natural gas.

All variants count with a long-term operation of the coal source
Ledvice (660 MW). Apart from this, the Conceptual and Fossil
variants consider another new source that would replace the
current Pocerady coal power plant, namely with installed capacity
of 1x 860 MW in the Conceptual variant and 2x 660 MW in the Fossil
variant. In the Low Carbon variant, no new source at this site is
considered.

In order to settle the deficit brought about in the production

of electricity by the shutdown of brown coal power plants, the
Conceptual and Fossil variants consider the commissioning of
steam-gas power plants with unit sizes 430 or 840 MW and

with units using imported hard coal with unit size 600 MW. The
differences between these two variants consist in time schedules
and in the total number of these new units. The Low Carbon variant
does not assume that the production deficit would be solved by
the production of electricity from whichever fossil fuels; it assumes
only regulation natural gas fired sources.

A fundamental change will come about in renewable sources. The
Conceptual and Fossil variants do not differ markedly from each
other; they both exhibit large increases of electricity production
from photovoltaic and wind power plants — up to 2050 5,900 MW
from PVPP and 1140 MW from WPP; both variants are in this regard
the same. Principal differences are, however, presented in the

Low Carbon variant, where up to 2050 the above categories will
reach multiples of installed capacity values, namely 5,660 MW
from WPP and 18,000 from PVPP. Other RES categories as e.g.
biogas or geothermal power plants do not exhibit such fundamental
increments; their contributions are the same both in the Fossil and
Conceptual variants. In the Low Carbon variant, the corresponding
scenarios are higher. The development of hydro power plants is
very limited and is the same in all three variants.

Zpréva o ocekadvané rovnovaze mezi nabidkou a poptéavkou elektfiny a plynu
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Obr. 5
Fig. 5
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PROVOZ ZDROJOVE ZAKLADNY ES

Stiednédoby horizont

Z hlediska spolehlivosti vykonové bilance Ize strednédaby
horizont povazovat za vykanove prebytkovy, avsak s klesajici
tendenci. Z tohoto pohledu mize do roku 2020 soustava
realizovat exportni saldo ve vysi kolem 13,5 TWh ro¢né

s drobnymi odchylkami mezi variantami (o 0,5 TWh nizsi pro
variantu Fosilni a 0 0,5 TWh vy$si pro variantu Nizkouhlikovou).
(mozZné exportni saldo 12,9 TWh za rok). Do roku 2025 je

v soustave prebytek vykonu, a tim i moznost exportniho
salda, a to na Urovni 7,7 TWh pro varianty Koncepcni a Fosilni,
8,5 TWh pro variantu Nizkauhlikovou a 4,3 TWh pro variantu
Nulovou.

V provoznich parametrech zdrojové zékladny se

ve stfednédobém horizontu varianty témér nelisi. Jaderné
elektrarny dosahuji hodnot vyuziti pohotového vykanu

okolo 100 %. Ocekavané vyuziti velkych uhelnych systémovych
elektraren je vysoké a pohybuje se okalo 60 %, prestoze
moznosti tézby hnédého uhli a dodavka elektriny z néj

klesaji. To je zplisobeno pastupnym odstavovanim starsich
zdrojl. Vyuziti systémovych elektraren spalujicich zemni

plyn je zpocatku blizké nule, teprve po roce 2020 se ocekava
postupny néardst na zhruba 20%. Ve stfrednédobém horizontu
disponuje zdrojova zékladna ES CR dostateénymi objemy
reguladnich vykont. Aspekty provozovatelnosti ES CR jsou
prehledné uvedeny v tab. 5.

2040 2045 2050

OPERATION OF THE POWER SYSTEM

Medium-term horizon

In terms of reliability of power balance, the medium-term horizon
could be considered as power-surplus, with a decreasing tendency.
From this point of view, the system can provide the export balance
about 13.5 TWh annually with minor variations between the
variants (about 0.5 TWh lower for the Fossil variant and 0.5 TWh
higher for the Low Carbon variant). The lowest values of power
surplus is exhibited by the Zero variant (possibly export balance is
12.9 TWh per year). There is power surplus in the system by 2025
and thus the export balance level of 7.7 TWh for the Conceptual and
Fossil variants, 6.5 TWh for the Low Carbon variant and 4.3 TWh for
the Zero variant.

The operation parameters of the source base in the medium-term
horizon are almost identical. Nuclear power plants achieve around
100% utilization of available capacity. The expected utilization of
large coal-fired power system is high, ranging around 60%, although
the possibilities of brown coal mining and its electricity supply fall.
This is caused by the gradual shutdown of old resources. Using of
system gas fired power plants is initially close to zero, a gradually
increase is anticipated around 20% only after 2020. The Czech
power system source base has sufficient volumes of regulation
power in the medium-term horizon. Aspects of operational ability of
the Czech power system are given in Tab. 5.

Elektroenergetika — hlavni zavéry
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Vykonova a vyrobni
bilance ES CR

CZ PS power and
production balance

Podminky
provozovatelnosti
v dlouhodobém
horizontu

Conditions of operability

in long-term horizon

Provozovatelnost ES €R

Operability of CZ PS

Spolehlivost vykonové bilance

Power balance reliability

Import k dosazeni vyrovnané
vyrobni bilance

Import to achieve production
balance

Odpojovani fotovoltaickych zdroji

PV disconnections

Nové zplsoby zaporné regulace

New types of negative regulation

Instalovany vykon denni
akumulace (2050)

Installed capacity of daily
accumulation (2050)

Uplatnéni denni akumulace
v sekundarni regulaci

Utilization of daily accumulation in
secondary regulation

Instalovany vykon sezénni
akumulace (2050)

Seasonal accumulation (2050)

Vyuziti jadernych
elektraren (2050)

NPP utilization (2050)

Tab. 5 Hodnoceni ES CR z hlediska provozovatelnosti
Tab. 5 Assessment of the CZ PS in view of its operability
Varianta

Variant

vyhovujict
do roku 2028

suitable until 2050

do roku 2028 nenf
potieba, v dalsich
letech strmy narlst
not needed

until 2028,

steep increase in
further years

do 5% vyroby

up to 5% of
generation

zadné

none

0 MW

z4dné

none

0 MW

90%

vyhovuje
do roku 2028

suitable until 2028

Zpréva o ocekadvané rovnovaze mezi nabidkou a poptéavkou elektfiny a plynu
Expected Electricity and Gas Balance Report

Koncepéni
Conceptua

vyhovujict
do roku 2050

suitable until 2050

zanedbatelny

negligible

do 5% vyroby

up to 5% of
generation

vyuziti elektrokotld

electro-boiler
utilization

1449 MW

10%

0 MW

92%

dobré do roku 2050

good until 2050

Fosilni
Fossil

vyhovujici
do roku 2050

suitable until 2050

nizky a ¢asove
omezeny

low and time limited

do 5% vyroby

up to 5% of
generation

vyuziti elektrokotlt

electro-boiler
utilization

1449 MW

10%

0 MW

98%

velmi dobréa
do roku 2050

very good
until 2060

vyhovujict
do roku 2050
suitable until 2050

zanedbatelny

negligible

do 5% vyroby

up to 5% of
generation

vyuziti elektrokotld
nebo el. ohfevu

electro-boiler
utilization or el.
heating

3658 MW

20%

3 500 MW; nutna
i pro zédpornou
regulaci

3,600 MW;
necessary for
negative regulation

85%

podminéné dobra
do roku 2050
(vyFesit primarni
regulaci)

quite good (need to
resolve PR issue)



Dlouhodoby horizont

Po roce 2028 dochéazi u Nulové varianty k nardstu potreby
impartniho salda. V roce 2035 je jiz nutny import elektriny

ve vysi témeér 10 TWh. Po roce 2035 nebyla z dlvodu
extrémniho nérdstu potrebnych importd pro vyrovnani
vykaonoveé bilance ES CR (v roce 2040 na 38 TWh a v roce 2050
na 55 TWh) Nulova varianta déle zpracovévana. Rozvoj

vyrobni zakladny v ostatnich variantach je navrzen s ochledem
na normu spolehlivosti a dlouhodobou sobéstagnost ES CR

v pokryti poptavky po elektfiné. Viyjimku tvori jen drobna,
¢asové omezend, patfeba importniho salda (maximéalné do vyse
2,8 TWh v roce 2030 u varianty Fosilni, jinak vétsinou do vyse
1TWh), kterd vyrovnévé disproporce mezi odstavovanim

a zprovoznénim vetsich vyrobnich jednotek. Srovnani fesenych
variant je graficky zndzornéno na obr. 6.

Provozni charakteristiky zdrojové zakladny se ve variante
Koncepcni ménf pozvolné. Instalovany vykon elektraren
spalujicich hnédé uhli se dlouhodobé prizplsobuje mozné tezbé.
Vyuziti pohotového vykonu velkych uhelnych zdroji v horizontu
roku 2050 sméruje k hodnoteé priblizné 50%. V obdobi let

2026 az 2030 je potrebny dovoz elektriny v nékterych

¢astech roku. Bez navyseni vyuziti zdrojd na zemni plyn,

na hodnoty okolo 40 %, by potfeba dovozu elektiiny byla vyssi.
Po roce 2030 vyuziti plynovych zdrojd pomalu klesé az pod
20%, protoze s narlstem OZE se zvySuje potieba udrzovani
kladnych rezerv vykonu na téchto zdrojich. Podobne se zvysuje
Ucast jadernych elektraren v regulaci a jejich vyuziti se

snizuje na zhruba 92% v roce 2050. Zdrojova z&kladna ES CR
disponuje v této variantné dlouhodobé dostatecnymi objemy
regulacnich vykond.

Obr. 6
Fig. 6

20

Long-term horizon

There is an increasing need of import balance after 2028 at the
Zero variant. It is already necessary to import electricity in the
amount of close to 10 TWh in 2035. The Zero variant was not
further processed due to the extreme increasing of needed imports
to compensate the power balance of the Czech power system after
2035 (in 2040 at 38 TWh and in 2050 at 55 TWh). The development
of production bases in other variants is designed with consideration
of the standards of reliability and long-term CZ PS self-sufficiency
in electricity demands. Exceptions are only minor, time limited needs
of overall export balance (up to maximum at 2.8 TWh in 2030 for
the Fossil variant, but generally up to 1 TWh), which compensate
the disproportion between shutdown and commissioning of larger
production units. Comparison of development variants is presented
in Fig. 6.

The operating characteristics of the source base in the Conceptual
variant change gradually. The installed capacity of power plants
adapts to long term possible mining. The utilization of available
capacity of large coal sources to the horizon of 2050 tends to the
value of approximately 50%. The import of electricity is necessary
in some parts of the year during the period of 2026-2030.
Without increased utilization of natural gas sources to around
40%, the need of natural gas would be higher. The utilization of
gas sources slowly decreases below 20% after 2030, because

of RES increase. The need to maintain positive power reserves at
these sources grows up. Similarly, participation of nuclear power
plants increases in the regulation and their utilization reduces to
about 92% in 2050. In this case the source base of the Czech
power system has sufficient long-term volumes of regulation power.

Navrhované roéni objemy realné pouzitého salda obchodu s elektfinou export (+), import (-)
Drafted annual volumes of the balance of electricity trading export (+), import (-)

Nizkouhlikova
Low Carbon

—— Fosilni

Fossil

= Koncep&ni

Conceptual

Nulova
Zero

Saldo (TWh) « Balance (TWh)

ANV,

2015 2020 2025 2030

2035

2040 2045 2050
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Ve varianté Fosilni vznika postupne zna¢ny vypadek doddvek
elektfiny z jaderné elektrarny Dukovany mezi roky 2026

az 2028. Tento vypadek je z vétsi ¢asti nahrazen vyrobou

z hnédého uhli, co? vyZaduje t&Zbu za limity na lomu CSA

a zprovozneni druhého bloku 660 MW v Poceradech. Druhym
nejvyznamngjsim nahradnim palivem, navrzenym v této
varianté, je ¢erné uhli, zuzitkavané ve dvou uhelnych blocich
B00 MW. Uhelné elektrarny jsou hodné vyuzivény, ukazatel
vyuziti tepelnych systémovych zdrojl spalujicich tuhé paliva
se od roku 2031 pohybuje okolo 70 %. Systémoveé zdroje

na zemni plyn jsou vyuzivany podobneé jako ve varianté
Koncepcni. Rozdil je zejména v provozu do roku 2030, kdy se
vyrobou z plynovych zdroji snizuji potfeby dovozu elektriny ze
zahrani¢i. Ugast jadernych elektréren na regulaci se zvy$uje jen
mirné a jejich vyuziti se snizuje na priblizné 98 % v roce 2050.
Zdrojova zé&kladna ES CR disponuje v této variantné dlouhodobé
dostate¢nymi objemy regulac¢nich vykond, jejich bilance je velmi
dobra.

Varianta Nizkouhlikové vykazuje v provozu zdrojd radu
odlisnosti. V letech 2026 az 2030 diky kombinaci vyssi vyroby
OZE a nizsi tuzemské spotreby elektfiny nenastava potreba
dovozu. Ve srovnani s pfedchozimi variantami je proto vyuzitf
zdrojt spalujicich zemni plyn nizsi. Od roku 2031 do roku 2050
je narust OZE zcela dominantni, s negativnimi dusledky pro
provoz vsech ostatnich skupin zdrojd. Vyuziti zemniho plynu
klesa z déivodu pozadavku na snizovani emisi oxidu uhli¢itého.
Systémoveé plynové zdroje maji v roce 2050 vyuziti jen kolem
13% pohotavého vykonu. V roce 2050 neni vyuzivano uhli

k vyrobé elektriny ani tepla v KVET. Ve vétsi mite se spaluje
pouze biomasa, kterd je z pohledu emisi oxidu uhli¢itého
bilanéné neutralni. Ugast jadernych elektréren na regulaci

se podstatné zvysuje a jiz od roku 2040 ¢inf vyuziti jejich
pohotového vykonu priblizné 85 %.

Extrémni nartst intermitentnich OZE vyzaduje v této varianté
vyrazné investice do nové akumulace elektriny. V této varianté
je vedle denni akumulace nutné rovnéz rutinni pouziti sezénnf
akumulace energie. Denni i sezénni akumulace musi byt, kromé
plénovaného vyrovnavani bilance spotreby a vyroby, vyrazné
zapojena také do regulace vykonu. | pres toto opatfent je
bilance regulacnich rezerv v nékterych kategariich na hrané
dostatecnosti, a je proto hodnocena v této varianté jako
podminéné vyhovuijici.

Vyrobni bilance elektriny resenych variant jsou uvedeny
v tab. 6, 7, 8 a 9. Obr. 7 pak znazornuje podily primarnich
zdrojl na dodéavce elektfiny.

The progressive diminution of electricity supply from the Dukovany
nuclear power plant is significant in 2026-2028 for the Fossil
variant. This decrease is mostly replaced by the production from
brown coal, which requires the cancellation of mining limits for the
CSA quarry and making operational the second unit of 660 MW in
Pocerady. The second most important alternative fuel suggested
in this variant is hard coal utilized in two coal blocks of 600 MW.
Coal fired power plants are extensively used; utilization indicator of
thermal system solid fuels fired sources since 2031is around 70%.
System natural gas fired sources are used as in the Conceptual
variant. The difference is mainly in service until 2030, when
production from gas sources reduces the needs of electricity
import from abroad. Participation of nuclear power plants in
regulation increases slightly, and their utilization reduces to
approximately 98% in 2050. The Czech power system source base
has in the long term sufficient volumes of regulation power in this
variant and the balance is very good.

The Low Carbon variant has a number of differences in operation
of sources. The import need does not arise in due to combination
of RES increased production and lower domestic consumption of
electricity. Therefare the utilization of natural gas fired sources

is lower in comparison with previous options. Since 2031 to

2050 the increase in RES is completely dominant, with negative
consequences for the operation of all other source groups.
Utilization of natural gas decreases due to the requirement to
reduce carbon dioxide emissions. A system gas sources have
utilization only around 13% of available power in 2050. In 2050, coal
is not used to produce electricity and heat in CHP. Only biomass is
being burnt to a greater extent, which is neutral in terms of carbon
dioxide emissions balance. Participation of nuclear power plants in
the regulation significantly increases and since 2040 performs the
utilization of available power about 85%.

Extreme growth of intermittent RES requires in this variant
significant investment in new electricity accumulation. In this
variant, routine using of seasonal energy storage must also be
done in addition to daily accumulation. Both daily and seasonal
accumulation must also extensively participate on regulations
procedures in addition to purchases and sales of electricity.
Nevertheless, the balance of regulatory reserves in certain
categories is at the limit of the sufficiency and therefore is
evaluated in this variant as conditionally good.

Generation balances of solved variants are in Tab. 6, 7, 8 and 9.
Fig. 7 shows then the shares of PES an electricity supply.

Zpréva o ocekadvané rovnovaze mezi nabidkou a poptéavkou elektfiny a plynu

Expected Electricity and Gas Balance Report



Tab.6  Uplna vyrobni bilance ES CR - varianta Nulova (GWh)

Tab. 6 Full production balance of the CZ PS - Zero variant (GWh)

2016 2020 2025 2030 2035 2040 2045 2050
Vyroba €R brutto
Gross generation in CZ 86 105 86 886 82 414 77 098 73 408
Vyroba €R netto = dodavka
Total CZ electricity generation 80 111 81038 77 196 72 407 69 055
Fosilni paliva « Fossil fuels 39 437 38 326 33 354 29793 26 555
Hnédé uhlf » Brown coal 335675 31854 24 568 19 819 16 995
Cerné uhli « Hard coal 3689 3948 3646 3650 2mMm
Zemni plyn = Natural gas 2106 2 457 4 887 6 072 7199
Ropné produkty - Oils 68 67 253 252 250
Jaderna energie * Nuclear 29668 30701 30116 28 524 27 452
Obnovitelné zdroje * RES 9021 9939 M 744 12168 13103
Voda (bez PVE) - Water (without PSHPP) 2 345 2 394 2 439 2 492 2 545
Vitr « Wind 642 832 10689 1307 1544
Slunce + Solar 2079 2376 3366 3366 3985
Biomasa * Biomass 1313 1494 1761 1630 1391
Bioplyn - Biogas 2537 2706 2316 3127 3337 Z dtivodu neredlné velkych importt
BRKO + BIOMW 105 135 174 2N 250 elektiny dale nefeseno.
Geotermalni - Geothermal 0 s 19 35 52 Not resolved because of unreal high
Ostatni zdroje « Other sources 1140 1202 1109 1133 1168 imports of electricity.
Akumulace + Accumulation 845 869 873 789 787
Precerpavaci vodni elektrarny « PSHPP 845 869 873 789 787
Synteticky metan « Synthetic methane 0 0 0 0 0
Ostatni akumulace « Other accumulation 0 0 0 0 0
Spotfeba CR brutto
Gross consumption in CZ 72 053 75 059 78 125 80 662 83 219
Spotteba CR netto » CZ DNC 80 874 63 825 67147 69 587 71374
Ztraty v sitich « Net losses 4 066 4221 4 412 4 542 4628
Vlastni spotfeba vyroben
Self consumption 6 008 5862 5232 4707 4 368
Spotreba na ¢erpani v PVE
PSHPP consumption for pumping 1101 1139 1153 1033 1033
Spotreba na ostatni akumulaci
Consumption of other accumulation 0 0 0 0 0
Saldo ES €R, import (+), export (-)
Balance of CZ PS, import (+), export (-) -14 053 -11826 -4 289 3564 981
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Tab. 7 Uplna vyrobni bilance ES CR - varianta Koncepéni (GWh)
Tab. 7 Full production balance of the CZ PS - Conceptual variant (GWh)

2016 2020 2025 2030 2035 2040 2045 2050
Vyroba €R brutto
Gross generation in CZ 86 369 87583 86 066 80 740 88 963 88 888 93 765 95 138
Vyroba CR netto = dodavka
Total CZ electricity generation 80 357 81690 80 559 75 926 83786 84 319 89 012 90 398
Fosilni paliva « Fossil fuels 39 540 38 564 36 016 31036 27839 25558 21770 21937
Hnédé uhlf » Brown coal 33670 32 116 26 960 19 883 18128 11686 10 244 9712
Cerné uhli « Hard coal 3685 3872 3766 3598 2 050 4706 4270 4 485
Zemni plyn - Natural gas 2118 2509 5038 7303 7 410 8 919 7008 7 493
Ropné produkty - Oils 68 67 252 251 250 247 247 247
Jaderna energie * Nuclear 29668 30701 30085 29 599 38 464 39 547 46 239 45 678
Obnovitelné zdroje * RES 9163 10 356 12 474 13276 15185 16 766 18 345 19 966
Voda (bez PVE) - Water (without PSHPP) 2 345 2 394 2 439 2 492 2 545 2605 2 650 2702
Vitr « Wind 642 832 1068 1307 1544 1782 2 020 2 257
Slunce + Solar 2079 2376 3366 3366 3985 4603 5222 5 841
Biomasa « Biomass 1455 1912 2 490 2738 3473 3872 4 284 4731
Bioplyn * Biogas 2537 2706 2 916 3127 3337 3547 3758 3968
BRKO - BIOMW 105 1356 174 21 250 289 328 367
Geotermalni » Geothermal 0 3 19 35 52 68 84 100
Ostatni zdroje » Other sources 1140 1202 1m 1132 1168 1184 1210 1236
Akumulace + Accumulation 846 868 874 883 1140 1264 1449 1682
Precerpavaci vodni elektrarny « PSHPP 846 868 874 738 730 650 628 573
Synteticky metan « Synthetic methane 0 0 0 0 0 0 0 0
Ostatni akumulace « Other accumulation 0 0 0 145 410 614 822 1010
Spotieba CR brutto
Gross consumption in CZ 72 072 75101 78 416 80 916 84 482 86 573 89 301 91584
Spotreba CR netto » CZ DNC 60 874 63 825 67147 69 587 71374 72781 74099 75 424
Ztraty v sitich « Net losses 4 066 4221 4 412 4 542 4628 4688 4742 4 801
Vlastni spotfeba vyroben
Self consumption 6 025 5906 5521 4830 5192 4 585 4769 4757
Spotreba na ¢erpani v PVE
PSHPP consumption for pumping 1103 1136 1156 973 954 838 806 735
Spotreba na ostatni akumulaci
Consumption of other accumulation 0 0 0 191 520 777 1040 1278
Saldo ES €R, import (+), export (-)
Balance of CZ PS, import (+), export (-) -14 297 -12 482 -7 650 176 -4 480 -2 315 -4 465 -3 554
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Tab.8  Uplna vyrobni bilance ES CR - varianta Fosilni (GWh)

Tab. 8 Full production balance of the CZ PS - Fossil variant (GWh)

2016 2020 2025 2030 2035 2040 2045 2050
Vyroba €R brutto
Gross generation in CZ 85584 87 639 86 208 78 085 87 837 91122 91200 93183
Vyroba €R netto = dodavka
Total CZ electricity generation 79 644 81744 80 740 73164 82 509 86 049 86 265 88 201
Fosilni paliva « Fossil fuels 38 834 38616 36 221 42791 41081 34 854 33598 33 904
Hnédé uhlf » Brown coal 33017 32160 27 006 28 243 25 363 20 853 19 391 19 316
Cerné uhli « Hard coal 3600 3855 3727 6 863 8010 5601 5538 5530
Zemni plyn - Natural gas 2160 2 534 5235 7 433 7 437 8151 8421 8810
Ropné produkty - Oils 68 67 252 252 251 248 248 248
Jaderna energie * Nuclear 29668 30701 30085 14 963 24162 32102 31770 31607
Obnovitelné zdroje * RES 9154 10 365 12 449 13387 14 951 16 677 18184 19 800
Voda (bez PVE) - Water (without PSHPP) 2 345 2 394 2 439 2492 2 545 2605 2650 2702
Vitr « Wind 642 832 1069 1307 1544 1782 2 020 2 257
Slunce + Solar 2079 2376 3366 3366 3985 4603 5222 5 841
Biomasa * Biomass 1447 1910 2 466 2849 3239 3683 4123 4 585
Bioplyn + Biogas 2537 2706 2916 3127 3337 3 547 3758 3968
BRKO - BIOMW 105 1356 174 21 250 289 328 367
Geotermalini + Geothermal 0 3 19 35 52 68 84 100
Ostatni zdroje « Other sources 1140 1202 1109 1134 1158 1184 1210 1236
Akumulace + Accumulation 847 871 875 889 1177 1332 1503 1654
Precerpavaci vodni elektrarny « PSHPP 847 871 875 752 756 704 674 618
Synteticky metan « Synthetic methane 0 0 0 0 0 0 0 0
Ostatni akumulace « Other accumulation 0 0 0 137 421 628 829 1036
Spotieba CR brutto
Gross consumption in CZ 72 045 75 187 78 475 80 903 83 942 85 749 87 626 89 545
Spotreba CR netto » CZ DNC 60 916 63 902 67277 69 748 71600 72 8486 74172 75 445
Ztraty v sitich « Net losses 4069 4226 4 420 4553 4 836 4693 4 747 4803
Vlastni spotfeba vyroben
Self consumption 5953 5909 5482 4 937 5343 5090 4 951 4999
Spotfeba na ¢erpani v PVE
PSHPP consumption for pumping 1104 1141 1158 992 991 912 871 795
Spotreba na ostatni akumulaci
Consumption of other accumulation 0 0 0 181 533 795 1050 131
Saldo ES €R, import (+), export (-)
Balance of CZ PS, import (+), export () -13 539 -12 452 -7 733 2817 -3 894 -5 373 -3573 -3638
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Tab. 9 Uplna vyrobni bilance ES CR - varianta Nizkouhlikova (GWh)

Tab. 9 Full production balance of the CZ PS - Low Carbon variant (GWh)

2016 2020 2025 2030 2035 2040 2045 2050
Vyroba €R brutto
Gross generation in CZ 86 159 88 070 83 377 81626 91287 90 124 93 348 101 369
Vyroba R netto = dodavka
Total CZ electricity generation 80 167 82 148 78 118 76 851 86 198 85 647 88 824 97 074
Fosilni paliva « Fossil fuels 39359 38828 32863 27 941 23 043 14221 9919 4 439
Hnédé uhli » Brown coal 33536 32338 24 484 18 207 14 513 5479 3881 0
Cerné uhli « Hard coal 3604 3949 3683 3332 1699 1423 543 0
Zemni plyn - Natural gas 2151 2 475 4 451 6167 6 491 6 252 4176 2 965
Ropné produkty - Oils 68 66 246 245 243 237 236 50
Jaderna energie * Nuclear 29668 30701 30117 29627 38173 40 480 40 665 41568
Obnovitelné zdroje * RES 9159 10 553 13168 17 289 22166 27 580 34155 45 449
Voda (bez PVE) « Water (without PSHPP) 2 345 2 394 2439 2 492 2 5645 2 805 2650 2702
Vitr « Wind 643 960 1624 2 684 3 841 5396 7 247 1207
Slunce + Solar 2079 2 475 3415 4 851 6782 9207 12127 17 820
Biomasa * Biomass 1449 1880 2533 3572 4 483 5071 5953 6585
Bioplyn + Biogas 2537 2706 2 916 3367 3818 4 269 4720 5171
BRKO - BIOMW 105 1356 174 21 250 289 328 367
Geotermalini + Geothermal 0 3 68 213 438 Tht 1130 1597
Ostatni zdroje « Other sources 1140 1202 1110 1133 1168 1180 1206 1179
Akumulace + Accumulation 841 864 859 860 1667 2186 2879 4 440
Precerpavaci vodni elektrarny « PSHPP 841 864 859 725 694 638 622 596
Synteticky metan « Synthetic methane 0 0 0 0 97 830 1082 1423
Ostatni akumulace « Other accumulation 0 0 0 135 973 1647 2257 3843
Spotieba CR brutto
Gross consumption in CZ 71831 74 364 76 879 79 495 84 253 88 859 93 054 101 845
Spotteba CR netto « CZ DNC 60672 63102 65 850 67 698 68 764 69199 69 862 74 268
Ztraty v sitich « Net losses 4053 4173 4327 4 419 4 459 4 458 4471 4728
Vlastni spotfeba vyroben
Self consumption 6 006 5936 5274 4791 5105 4 493 4 B4 4312
Spotfeba na ¢erpani v PVE
PSHPP consumption for pumping 1096 1133 1131 967 902 827 801 769
Spotreba na ostatni akumulaci
Consumption of other accumulation 0 0 0 181 1480 4 086 5 B46 8 516
Saldo ES €R, import (+), export (-)
Balance of CZ PS, import (+), export (-) -14 328 -13 706 -6 498 -2131 -7 034 -1265 -294 475
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Obr. 7 Dodavky elektfiny podle primarnich zdroji energie ve variantach K, Fa N

Fig. 7 Development of electricity supplies according to PES in the variants C, F, L
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Vykanova primérenost dle ENTSO-E je dalsim z provoznich
parametrl ES CR, ktery byl vyhodnocovan variantné pro

2 referencni body, a to pro zimni stav 3. stfedy v mésici
lednu (19:00 hod.) a letni v mésici ¢ervnu (11:00 hod.).
Hodnota vykonového zlstatku RC by méla optimalné

byt rovna nebo vyssi nez hodnota pfimérené rezervy
vykonu ARM. To znamen4, ze pro kladné hodnoceni podle
vykonové primérenosti by rozdil téchto dvou hodnot mél
byt idealné kladny, nebo nulovy. V pfipadé zimniho zatizeni
ve variantach Nulova a Nizkouhlikova vykonova primérenost
nedostacuje jiz po roce 2020, pricemz nulovému rozdilu se
ke konci sledovaného horizontu nejvice priblizuji varianty
Koncepéni a Fosilni (obr. 8). Vykonova pfiméfenost v piipadé
letniho, ¢ervnového, stavu zacina byt nedostatec¢na az okolo
roku 2030, pricemz v dalSich letech jsou nékteré varianty
charakterizovény kladnymi hodnotami (ebr. 9).

Obr. 8 Ocekavana vykonova primérenost podle ENTSO-E

Generation adequacy according to methodology of ENTSO-E is
one of parameters of the CZ PS which was evaluated for each
variant and far 2 reference points — for the 3rd Wednesday in
January (7:00 pm) and in June (11:00 am). The value of Remaining
Capacity RC should be greater or equal to ARM. It means, that
for positive evaluation according to generation adequacy, their
difference should be positive or be equal to zero. In the case

of the winter’s point in the Zero and Low Carbon variants the
generation adequacy is not sufficient after 2020. The difference
in the Conceptual and Fossil variants is nearly zero at the end

of the horizon (Fig. 8). Generation adequacy in the case of the
summer is not sufficient after 2030, however some variants can
be characterized in further years by positive values (Fig. 9).

- leden, 3. streda, 19:00

(Remaining Capacity minus Adequacy Reference Margin)

Fig. 8

Anticipated generation adequacy according to ENTSO-E - January, 3rd Wednesday, 7.00 p.m.

(Remaining Capacity minus Adequacy Reference Margin)
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Obr. 9

Océekavana vykonova priméirenost podle ENTSO-E - éervenec, 3. stfeda, 11:00

(Remaining Capacity minus Adequacy Reference Margin)

Fig. 9

Anticipated generation adequacy according to ENTSO-E - July, 3rd Wednesday, 11.00 a.m.

(Remaining Capacity minus Adequacy Reference Margin)
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ZDROJE PRIMARNI ENERGIE

Ve sledovaném obdobi bude klesat zabezpecenost
elektroenergetiky a teplarenstvi domacimi zdroji. Bude to dano
poklesem vyuziti doméciho uhli a tento paokles nevyrovna ani
vyuziti OZE.

Stiednédoby horizont

U hnédého uhli dojde k poklesu spotreby ze soucasnych

39 mil. tun na 28 mil. tun v roce 2025, cozZ bude souviset

s ukon&enim t&zby na lomu CSA. Podle rozhodnuti viady bude
vsak nadale vyuzivano hnédé uhli z lokality Bilina. Pokles
vyuziti nastane také u tézby ¢erného uhli, jehoz celkova
produkce na Urovni odbytové tézby se snizi ze soucasnych
vice nez 11 mil. tun na 7 mil. tun. Spotreba zemniho plynu

v elektroenergetice a teplarenstvi se zvysi ze soucasnych

1,2 mld. m® na 2 mld. m?. Hlavni nardst vyuziti zemniho plynu se
predpoklada v obdobi 2020-2025, kdy se projevi vyssi vyuziti
paroplynové elektrarny Pocerady a dojde k pfechodu nékterych
teplarenskych zdrojd, véetné zavodnich, na spalovéni zemniho
plynu. Padil OZE na celkové bilanci priméarnich zdrojd ve vSech
variantéch do roku 2025 stoupne z dnesnich 8% na zhruba

12 %, a to vlivem pozvolného navysSovani vykonu vSech skupin
obnovitelnych zdrojd, zejména biomasy. Podil tuzemskych

PRIMARY ENERGY SOURCES

Assurance of electricity and heat production by domestic sources
of primary energy will go down steadily in the reparted period. This
will be caused mainly by the decrease in domestic coal usage and

the decrease will not be compensated by RES.

Medium-term horizon

Utilization of brown coal will decrease from the current 39 million
tons down to 28 million tons in 2025, which will be related to

the termination of mining at CSA. However, according to the
government's decision, usage of brown coal from Bilina quarry will
continue. Usage drop occurs also in black coal; its production at
salable output level will be reduced from the current more than

11 million tons value to less than 7 million tons. Consumption of
natural gas in electricity and heat production will increase from
the current 1.2 billion m? up to 2 billion m® The main increase in
natural gas utilization is expected in the period 2020-2025, when
the use of Pocerady combined cycle power plants will increase
and some heat generating sources, including the autoproducers
will transfer to natural gas. The share of RES on the total balance
of primary sources in all variants will rise from the current 8% up
to about 12% by 2025, due to a gradual increase in the capacities
of all groups of renewable energy sources, especially biomass.
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zdrojl (jaderna energie neni zahrnuta do domécich zdrojt)
na spotrebé primarnich zdrojl energie v elektroenergetice

a teplarenstvi se snizi z dnesnich 83 % na 56 %. Ve srovnan{
s prameérem vyspeélych zemi EU je vsak i tato hodnota
uspokajiva.

Dlouhodoby horizont

Utlum hnédouhelné téZby bude pokragovat po roce 2030.

Na konci feSeného harizontu zlstane teézba hnedého uhlf

na Urovni 11 mil. tun ro¢né, coz je priblizné tretina soucasné
Urovne. Z ¢ernouhelnych dolt bude v roce 2030 v provozu,
pravdépodaobné, jen dal Karvina s ro¢ni tézbou priblizné

4 mil. tun. Pfi investicich do rozvoje dolu by zde téZba mohla
pokracovat i po roce 2040. V pripadé ukonceni tézby ¢erného
uhli v CR by musela byt jeho spotfeba kryta dovozem. Vyuzitf
zemniho plynu v elektroenergetice a teplarenstvi bude, podle
Koncepcni varianty, nejintenzivnéjsi v roce 2038, a to na Urovni
priblizné 3,4 mld. m®, s néslednym poklesem na 3 mld. m?

v roce 2050. Fosilnf varianta predpoklada setrvaly rist

na 3,5 mld. m® v roce 2050, Nizkouhlikova varianta dosahuje
nejvyssi spotfeby v roce 2036, okolo 2,3 mld. m® s poklesem
na 14 mld. m® v roce 2050. Spotreba biomasy na vyrobu
elektfiny a tepla se zvysi z dnesnich 3,4 mil. tun az na Uroven
kolem 6 mil. tun ve varianté Koncepcni a Fosilni, resp. na vice
nez 8 mil. tun u varianty Nizkouhlikové. NarCst z velké ¢asti
pokryje cilené péstovana tuzemska biomasa. Podil tuzemskych
zdrojl (jaderna energie neni zahrnuta do domacich zdrojt)

v priméarni energetické bilanci elektroenergetiky a teplarenstvi
klesne ve varianté Koncepcni a ve varianté Nizkouhlikové

v roce 2050 na 36 %, u Fosilni varianty na 47 %.

Skladbu podilt zdrojd primarni energie na vyrobu brutto
elektrické energie a vyrobe elektfiny znazarnuje obr. 10.

Na obr. 11, 12, 13, 14 a 15 jsou detailngji znazorneény rozdily
spotreb jednotlivych paliv pro elektroenergetiku a teplérenstvi
dle resenych variant.

The share of domestic sources (nuclear energy is not a part

of domestic sources) on the consumption of primary energy
sources in electricity and heating will be reduced from the current
63% down to 56%. However, in comparison with the average value
of developed EU countries, this value is satisfactory.

Long-term horizon

Decline of brown coal mining will continue beyond 2030. Remaining
brown coal mining at level 11 million tons per year, roughly one

third of current state, is expected at the end of analysed horizon.
Only one black coal mine Karvina will probably operate in 2030, with
annual production of approximately 4 million tons. Mining here could
be extended beyond 2040, if there will be sufficient investment
into mine. In case of termination of black coal mining there would be
necessary to cover domestic consumption by import. Utilisation of
natural gas in energy and heat industry will be the most prominent
according to Conceptual variant, at approximately 3.4 billion m®
level, with a slight decrease down to 3 billion m® in 2050. Fossil
variant expects steady growth up to 3.5 billion m®in 2050.
Consumption in the Low Carbon variant peaks at 2.3 billion m?

in 2036 with a decrease to 1.4 billion m® in 2050. The consumption
of biomass for electricity and heat production will rise from today's
3.4 million tons up to around 6 million tons in the Conceptual and
Fossil variants and to more than 8 million tons in the Low Carbon
variant. Domestic purposely grown biomass is expected to cover
the majority of the increase. The share of domestic sources on

the primary energy balance of electricity and heat production
decreases in the Conceptual variant and in the Low Carbon variant
down to 36% in 2050, and to 47% in the Fossil variant (nuclear
energy is not considered as domestic source).

Share of PES on gross electricity generation and energy
consumption for electric industry is shown in the Fig. 10. In Fig. 11,
12, 13, 14 and 15 there are represented shares of each of fuels for
electricity and heat industry, according to a solution variant.
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Obr.10  Skladba primarni energie na vyrobu elektfiny a brutto vyroba elektfiny dle variant
Fig. 10 Composition of PES for electricity production and gross generation according to variants
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Obr. 1 Spotieba hnédého uhli pro elektroenergetiku a teplarenstvi

Fig. 1 Brown coal consumption in electricity and heating industry
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Obr.12  Spotieba ¢erného uhli pro elektroenergetiku a teplarenstvi
Fig. 12 Hard coal consumption in electricity and heating industry
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Obr. 13 Spotieba zemniho plynu pro elektroenergetiku a teplarenstvi
Fig. 13 Natural gas consumption in electricity and heating industry
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Obr. 14 Spotieba jaderné energie pro elektroenergetiku a teplarenstvi
Fig. 14 Nuclear energy consumption in electricity and heating industry
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Obr.15  Spotieba obnovitelné energie pro elektroenergetiku a teplarenstvi
Fig. 15 RES consumption in electricity and heating industry

300

= Fosilni
Fossil

= Koncepéni
250 — Conceptual

Nizkouhlikova
Low Carbon

200

150

100 //%

50

Spotieba (PJ) » Consumption (PJ)

2015 2020 2025 2030 2035 2040 2045 2050

Elektroenergetika — hlavni zavéry
Electricity industry — main conclusions

39



40

ENVIRONMENTALNI DOPADY

Budoucnost ES CR bude vyznamné uréena zaméry EU
minimalizovat dopady na zZivotni prostredi, zejména ovzdusi.
Zatimco pokles emisi CO, v roce 2020 0 20% proti stavu 1990
bude velmi pravdépodobné splnén, navrhované snizeni emisi
sklenikovych plynl v energetice do roku 2050 o vice nez 90%
by vyZzadovalo v podminkach CR prakticky Uplnou dekarbonizaci
elektroenergetiky, zajisténou vylouc¢enim fosilnich paliv,
pripadné aplikaci CCS technologie. Situace v oblasti emisnich
povolenek EU se ¢astecné stabilizovala a dalsi zhroucent

trhu s povolenkami jiz pravdépodobné nehrozi, nicméne
moznosti jejich cenového vyvoje bude treba déle posuzovat.

V jednotlivych variantach rozvoje ES se predpoklada mirné
odlisné fungovani trhu s povolenkami. Ve varianté Koncepcéni
je trh vyvazeny, ve varianté Fosilni je prebytkovy a ve varianteé
Nizkouhlikové je deficitni. O¢ekavany vyvoj emisi je uveden

na obr. 16 a 17.

Stiednédoby horizont

Ve strednédobém horizontu je vétsina zavazkd ohledné emisi
Skodlivin a sklenikovych plynt relativné presné stanovena.

V tomto obdobf bude pokracovat snizovani produkce vSech
hlavnich emisi souvisejicich s vyrobou elektfiny a tepla

v CR. PFispéje k tomu zlep&eni vyrobnich technologif, lepsf
Ucinnost odluc¢avani emisi a odstaveni nevyhovuijicich zdroja.
Tlak na tyto zmény vyvolavé smérnice 2010/75/EU a jejich
disledkem bude do roku 2025 pokles emisi SO, o 37 tis. tun
ve varianté Koncepcni, 36 tis. tun ve variante Fosilni

a 39 tis. tun ve varianté Nizkouhlikové, coz je pakles o priblizné
50% vici dnesnimu stavu. Méné vyrazné klesne produkce
emisi CO, (0 15 % pro variantu Koncepéni, 14% pro variantu
Fosilni a 21% pro variantu Nizkouhlikovou).

ENVIRONMENTAL IMPACTS

The Czech power system future will be significantly determined
by the EU aims to minimize impacts on the environment, especially
air. While the decline in CO, emissions by 20% in 2020 compared
to the state in 1990 will the most probably be achieved, the
proposed reduction of greenhouse gas emissions in the energy
sector by more than 90% to 2050 would require almost complete
decarbonization of the electricity sector in the Czech Republic,
which could be done by eliminating fossil fuels or the application
of CCS technology. The situation in the EU emission allowances

is partially stabilized and further collapse of the allowance

market is already not a risk, however, the possibility of their

price development will be further assessed. Slightly different
performance of allowance market is expected in particular options
of PS development. Market is balanced at the Conceptual variant,
it is surplus at the Fossil variant and it is deficient at the Low
Carbon variant. Anticipated development of emission is shown in
Fig. 16 and 17.

Medium-term horizon

In the medium-term harizon, the majority of commitments on
emissions of pollutants and greenhouse gases are relatively well
established. In this period, the production of all major emissions
related to the production of electricity and heat in the Czech
Republic will continue to reduce. An improvement of production
technologies, improved efficiency of emissions separation and
shutdown unsuitable sources contributes to the reduction. The
Directive 2010/75/EU caused pressure on these changes, and it
will result, by 2025, as a decrease in SO, emissions by 37 thousand
tons in the Conceptual variant, by 36 thousand tons in the Fossil
variant and by 39 thousand tons in the Low Carbon variant, which
is approximately 50% decrease in comparison to the current
situation. Decreasing the CO, emissions is less dramatic (by 15% in
the Conceptual variant, by 14% in the Fossil variant and by 21% in
the Low Carbon variant).
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Obr. 16
Fig. 16
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Obr. 17
Fig. 17
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Dlouhodoby horizont

Pro dlouhodoby harizont nejsou stanoveny pevné dané cile

na snizovani emisi skodlivin ¢i sklenikovych plynQ. Existuji v§ak
ambiciozni plany, mezi které patfi napriklad Roadmap 2050.
Tomuto planu vyhovuje prave Nizkouhlikova varianta.
Odstavovani dnesnich uhelnych zdroja viivem doziti zasob uhli
prinese ve vsech fesenych variantach dalsi vyznamny pokles
vsech druh@ emisi. Vyjimkou je prechodné obdobi let 2027 az
2035 u varianty Fosilni, které predpoklada realizaci novych
uhelnych blokl v letech 2027, 2028 a 2031. V pripadeé vyvoje
dle varianty Fosilni by CR velmi pravdépodobné nedostéla
zévazku snizeni emisi sklenikovych plynt k roku 2030

(0 43% vci roku 2005). K roku 2050 se v8ak v pripadé CO,
podle této varianty (nejméné vyrazny Ubytek emisi) jedné

0 Ubytek 26 % proti dnesnimu stavu, u Koncepcni pak o 49 %.
Varianta Nizkouhlikové acekava pokles o vice nez 33% a jako
jedind vyhaovuje planu EU na celkové snizeni emisi sklenikavych
plynG o 80% do 2050. Vyvaji emisi CO, bude Umérne take
snizovani produkce SO, a dalSich znecistujicich latek.

ELEKTRICKE SITE

Vyvoj v oblasti elektrickych siti bude reagovat na rozvoj zdrojd
a na vyvoj poptavky po elektfiné. Nardst podilu decentralnich
zdrojl vyvola potrebu vyraznegjsiho rozvoje distribu¢nich

siti, nicméné prenosova soustava bude ve vSech variantach

i nadéle pInit dominantni Ulohu pfi zajisténi spolehlivého
zésobovani elektrinou. Kromé vyvedeni velkych zdrojd

a zasobovani vyraznych spotrebnich oblasti na ni budou nadale
kladeny vysoké naraky pfi zajisténi mezinarodnich prenost
elektriny, v dlouhodobém obdobfi pak i v oblasti zajistovani
podplrnych sluzeb.

Stiednédoby horizont

Ve stfednédobém horizontu zlstane prenosova sit v hierarchii
fizeni soustavy dominantni. Odolnost prenosoveé soustavy
vUci vysokym tranzitnim tokdm bude zajisténa posilovanim
tras, pres které se tyto tranzity uzaviraji, a od roku 2017

déle zprovoznénim transformatord s pricnym posuvem faze

v rozvodné Hradec 400 kV. Predpokladané zmény v prenosavé
soustavé (ebr. 18) se u vSech analyzovanych variant ukézaly
jako dostatecné pro zajisténi spolehlivého provozu.

Long-term horizon

There are no fixed targets on reducing emissions of pollutants

and greenhouse gases for long-term horizon. However, there are
ambitious plans, including for example Roadmap 2050. The Low
Carbon variant reflects the Roadmap 2050. Shutdown of today's
coal fired sources due to the dwindling coal reserves will provide
further significant emissions decrease in all drafted variants.
There is an exception in period from 2027 to 2035 for the Fossil
variant, which expects the commissioning of new coal fired units

in 2027, 2028 and 2031. In case of development according to the
Fossil variant, Czech Republic would very likely fail the commitment
to reduce greenhouse gas emissions in 2030 (by 43% compared

to 2005). However, there is 26% decrease in CO, emissions in
comparison to the current situation for this variant (with the least
significant decrease in emissions) by 2050; and it is by 49% in the
Conceptual variant. The Low Carbon variant expects decrease by
more than 93% and as the only one complies with the EU's overall
plan to reduce greenhouse gas emissions by 80% by 2050. The
reduction of CO, emissions will also be proportional to the reduction
of SO, emissions and other pollutants.

ELECTRIC NETWORKS

Development in electric networks will follow development of the
sources and demand for electricity. Increased share of dispersed
sources will require intensive development of distribution networks;
however, the transmission network will still play a dominant role in
ensuring a reliable supply of electricity in all variants. Besides the
connection of large sources and supplying significant consumer
areas, transmission network will have to meet high requirements

in securing international exchanges and in the field of ancillary
services.

Medium-term horizon

In the medium-term harizon, transmission system still plays
dominant rale in power system control. Ability of the transmission
system to withstand high transit flows will be ensured by
strengthening the routes and since 2017 and further — by
deployment of phase-shifting transformers (PST) in 400 kV
substation Hradec. Anticipated development of the transmission
system (in Fig. 18) is proved to be sufficient to ensure the reliable
operation in all analyzed variants.
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Obr.18  Pfenosova sit CEPS - rozvoj do roku 2050
Fig. 18 CEPS transmission system - development until 2050
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V distribu¢nich sitich (ebr. 19) poroste podil decentralni The ratio of dispersed generation and intermittent sources will
vyroby a intermitentnich zdrojd. Vysledky vypoctd ukazuji, increase in the distribution network (Fig. 19). The results of the
7e ve strednédobém horizontu nepfesahne na Urovni PS calculations show that no investments will be needed in the
a transformace PS/110 kV potieba investic rémec jiz dnes medium-term horizon at the level of PS and PS/110kV transformation
planovaného objemu. S rostoucim vykonem decentralnich above currently planned. The number of 110 kV networks with
zdrojt poroste pocet uzlovych oblasti 110 kV s dodavkou power outflow to transmission system will increase with the
vykonu do PS. Celkové vsak bude odberovy charakter uzlovych increasing power of decentralized sources. Overall, however, the
oblasti 110 kV stéle prevazovat. Analyzy déale ukazuji, ze consumption character of 110 kV netwaorks will be still prevalent.
ve stfednédobém horizontu nebude na urovni 110 kV potreba Regarding 10 kV networks, results of the calculations show that
investic nad ramec dnes planovaného objemu, coz je disledek investments above planed today will not be needed in the medium-

rostouciho vykonu decentralnich zdrojd a uzavirani vykonaovych  term horizon at the 110 kV level, as a result of the growing supply

tokl na nizsich napétovych Urovnich. Posilovéni a rekonstrukce from distributed sources and closing of power flows at lower

sitovych prvkd budou urychlovany spise blizicim se kancem voltage levels. Necessary renovations connected with increasing

technickeé Zivotnosti stévajicich zarizeni. of capacity of the network elements will be accelerated by the
approaching end of their working life.
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Obr. 19
Fig. 19

Nové rozvodny 110 kV pripravované do roku 2025
New 110 kV substations planned by 2025
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Dlouhodoby horizont

Dlouhodoba koncepce rozvoje prenosove siteé pocita

s postupnym prechodem prenosové soustavy na jednotnou
napétovou Uroven 400 kV. Kompletni nahrada systému 220 kV
by meéla byt dokoncena k roku 2040. Posileni pfenasovych
siti novymi vedenimi 400 kV, spolu s rostoucim padilem
decentralnich zdrojd, bude mit za nasledek nizsi zatézovani
prvkl prenosové soustavy, ¢imz dojde k narlstu jalovych
vykont generovanych vedenimi prenosoveé i distribucni
soustavy. Udrzeni napétovych pomérl v provoznich mezich
si vyzada instalaci novych kompenzacnich prostredku.
Potiebny novy kampenzacni vykon v ES bude pro variantu
Koncepeni kolem roku 2040 dosahovat priblizneé 1300 MVAr.
V mistech novych velkych zdrojd bude muset byt posilena
zkratova odolnost rozvoden prenosoveé sité. Jedna se
predevsim o rozvodny PS s vyvedenim vykaonu budoucich
jadernych blokd. Varianty Koncepcéni a Nizkouhlikova majf
shodnou konfiguraci prenosové soustavy. V obou pripadech
se predpokléadéa vystavba celkem 1 900km novych vedeni
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‘ EZ Distribuce
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Trakéni transformovna (4)
Traction feed station (4)

Vyvedeni parku VTE, FVE (5)
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T

Long-term horizon

Long-term transmission network development concept anticipates
a gradual transition of a transmission system to solely 400 kV
voltage level. Complete replacement of 220 kV should be finished
by 2040. Strengthening the transmission network with new

400 kV lines, alongside with a growing proportion of decentralized
sources will result in lower line loading, thereby the reactive power
generated by the lines of the transmission and distribution system
will increase. Maintaining of voltage within the operating limits

will require the installation of new reactive power compensation
units. A total need for a new compensation will reach for whole
power system approximately 1,300 MVAr for the Conceptual variant
around 2040. Short circuit dimensioning of network transmission
substation will have to be reinforced in the areas of new large
sources. In particular these are substations with planed connection
of new nuclear units. The Conceptual and the Low Carbon variants
have the same configuration of the transmission system, in both
cases; a construction of the 1,900km of new lines till 2050 is
anticipated. Significant number of lines is planned in relation to
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do roku 2050, zejména v souvislosti s vystavbou novych
jadernych blokd. U varianty Fosilni nenf pozadovéna vystavba
vedeni souvisgjicich s koncentraci vyroby jadernych elektraren,
a rozvoj prenosovych siti tak bude vyzadovat jen 1500km
novych vedeni.

Rozvoj distribu¢nich soustav bude ovlivnén predevsim réistem
vyroby z decentrélnich zdrojl, a to ve vSech napétovych
hladinach, pfedevsim na napétové Urovni nn a vn. Rozvoj
distribu¢nich soustav téchto Urovni bude potiebny i z dGvodu
predpoklaédaného nartstu elektromobility, spolu s dalsim
ristem ostatnich odbérd. Vyrazngjsi bude také nutnost zmeén
Vv arganizaci provozu a zpusobu fizeni DS, a to také vlivem
instalace a vyuzivani akumulace elektriny a zavadeni novych
technologii vSeobecne.

Predpokladané stavy zatizeni distribuc¢nich siti podle
provozovatele soustavy je uvedeno v tab. 10, ocekavané
pozadavky na pripojeni vykonu do prenosoveé a distribucni
soustavy pak v tab. 11.

the construction of new nuclear units. In the Fossil variant the
construction of lines related to the development of nuclear power
plants is not needed, and transmission networks development
anticipates only 1,500km of new lines.

Development of distribution systems will be influenced mainly

by the growth of production from decentralized sources at all
valtage levels, mostly on low voltage and high voltage level.
Estimated growth of electro-mobility together with further rise

of other consumptions will require a substantial strengthening

of distribution systems primarily of low voltage and high voltage
levels. Required changes in the organization of the distribution
system operation and management will be also perceptible; amang
others due to the installation and use of electricity accumulation
and implementation of new technologies in general.

Expected load states of DS according to an owner of DS are
presented in Tab. 10, expected requirements on new capacities’
connections into TS and DS are presented in Tab. 11.

Tab. 10 Zatizeni v roce 2050 - porovnani variant
Tab. 10  Comparison of anticipated loads in 2050 in the individual variants
Rok 2050 Zimni stav zatizeni (MW) Jarni stav zatizeni (MW)
Year 2050 Load in winter (MW) Load in spring (MW)
Koncepéni Fosilni Nizkouhlikova Koncepéni Fosilni Nizkouhlikova
Conceptual Fossil Low Carbon Conceptual Fossil Low Carbon
CEZ Distribuce 8210 8070 8391 5719 5567 5957
E.ON Distribuce 2 511 2 468 2 566 1829 1781 1905
PREdistribuce 1469 1444 1501 1146 1115 1193
ESER+CZPS 12 190 11982 12 458 8693 8462 9 055
Tab. 1 Ocekavané pozadavky na pripojeni novych zdroji do siti
Tab. 1 Anticipated requirements on connection of new sources into the network

Napétova hladina
Voltage level

Pozadavky na pfipojeni novych zdroji do roku 2050 (MW)
Requests on connection of new units until 2050 (MW)

Nulova Fosilni Koncepéni Nizkouhlikova
Zero Fossil Conceptual Low Carbon
PS 400 kV
TS 400 kV 0 3700 6 000 2 400
DS 110 kV
DS 110 kV 0 1500 1500 4 000
DSvnann
DS HV and LV 0 3000 3000 21000

Elektroenergetika — hlavni zavéry
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TRH A EKONOMIKA

Pro konkurenceschopnost hospodarstvi zemé je nutné, aby se
cena elektfiny pohybovala na Urovni, ktera je dostatecna pro
investice do obnavy a do realizace novych vyrobnich zdrojl

a ktera zaroven nezatézuje pramyslovou vyrabu prilisnymi
néklady. Soucasné velmi nizké burzavni ceny silové elektriny

v Evropé podporuji hospodarsky rdst, na druhé strané nejsou
dostatecneé stimulujici pro investice do novych zdrojd, tim méné
do novych technologil. Z&kaznici jsou vSak zatizeni platbami
na podporu OZE. Pro CR je dtileZité prijmout smér vhodného
rozvoje elektroenergetiky a dospét k dohodé o zplsobu jeho
financovani. Platné SEK je z tohoto pohledu dobre vyvézenym
vychozim dokumentem. Aktualni stav propojenych trhd

v Evropé znazornuje obr. 20, predpokladané vyrobni naklady
na jednotku silové elektriny pak ebr. 21.

Stiednédoby horizont

Do roku 2020 se neocekava zlom v oblasti cen pavolenek

a nakladové ceny silové elektiny v CR porostou, i v disledku
toho, jen mirné. S predpoklédanymi intervencemi do trhu

s povolenkami se ma jejich cena zvysit a okolo roku 2025
doséhnout 25 EUR. Ocekava se, 7e od roku 2021 postupné
porostou ceny silové elektfiny o 60 az 80 K&/MWh rotné
(soutasna Uroven je 800KE, predpoklad pro rok 2020 je

870 K¢&). V roce 2025 se tak predpoklédd dosazeni ceny
silové elektriny 1200 K&/MWh. Pfi této cené jiz maze byt
ekonomicky prijatelné investovat do malych vyrobnich jednotek
na napétové hladiné nn, nebude v$ak zaruc¢ena dostatecna
vyhodnost realizace velkych vyrobnich blokl. Uvedené Udaje
jsou ve strednédobém horizontu nezavislé na rozvojové
varianté.

MARKET AND ECONOMY

For the competitiveness of the country's economy it is essential
that the price of electricity is at level sufficient level for investment
in innovation and implementation of new production sources,

and does not affect industrial production by excessive costs of
electricity. The current very low stock market electricity prices

in Europe promotes economic growth on one hand, on the other
hand, they are not sufficiently stimulating for investments in new
electricity sources and even less in new technologies. However, the
final customers are burdened by payments for support of RES. It is
important for the Czech Republic to take the appropriate course of
energy development and to reach an agreement on how to finance
it. From this point of view, the valid SEPR is a well-balanced basic
document. The actual state of integration of European markets is
presented Fig. 20, anticipated generation costs of electricity unit
are shown in Fig. 21.

Medium-term horizon

The breakthrough in allowance prices is not expected so the market
price of electricity in the Czech Republic will grow only slightly by
2020. The prices should rise with the predicted interventions on
the allowances market and reach 25 Euro by 2025. It is expected
that electricity prices will gradually increase by 60 to 80 CZK/MWh
annually from 2021 (the current level is 800 CZK; the assumption
for 2020 is 870 CZK). Electricity market price is expected to reach
1,200 CZK/MWh by 2025. At this price level it can already be
economically viable to invest in small production units at the low
voltage level, but sufficient profitability of the construction of large
generating units will not be ensured. For the medium-term horizon
these data are not variant-dependent.

Zpréva o ocekadvané rovnovaze mezi nabidkou a poptéavkou elektfiny a plynu

Expected Electricity and Gas Balance Report



Obr. 20 Integrace evropskych trhi s elektfinou
Fig. 20 Integration of European markets

@  Nadnarodni coupling — MC MRC (19 zemi)
Multi-regional coupling - MC MRC (19 countries)

4M Market Coupling — 4M MC (4 zemé&)
4M Market Coupling — 4M MC (4 countries)
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Obr. 21 Odhad vyrobnich naklada variant v roce 2050

Fig. 21 Estimate of production costs for the variants in 2050
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Zachovani udrzitelng, ekonomicky vykon stimulujici a spolehlivé
elektriza¢ni soustavy po roce 2025 bude vyzadovat znacné
investice (obr. 22). Priblizné 2/3 celkového objemu investic
budou smérovat do obnovy vyrobni zakladny. Jen priblizné 7%
si vyzada rozvoj prenosové soustavy, zbyvajicich 27 % pak
rozvoj distribu¢nich soustav. Ve stalych cenach roku 2013 se
ocekava, ze do roku 2050 bude nezbytné vynalozit pro rozvoj
dle Koncepéni varianty kolem 1,5 bil. K¢ do vyrobni zékladny,
800 mld. K¢ do distribu¢nich siti a 200 mld. K¢ do prenosové
soustavy. Vydaje budou zédsadné odvislé od prijatych
pozadavkd na emisni naro¢nost energetiky. Na konci

reseného horizontu, kdy Nizkouhlikovéa varianta predpoklada
intenzivni rozvoj OZE a denni i sezénni akumulace, jsou
odhadované naklady vice nez dvojndsobng, oproti variantam
Fosilni a Koncepcéni. Zhruba 40 % jejich velikosti pritom maji
tvorit prave naklady na akumulaci. Potfebné ro¢ni investice

v roce 2050 u varianty Koncepc¢ni a Fosilni se budou pohybovat
na urovni kalem 70 mld. K¢ a u varianty Nizkouhlikové na drovni
kolem 160 mid. K¢ v cenach roku 2013.

Zpréva o ocekadvané rovnovaze mezi nabidkou a poptéavkou elektfiny a plynu

Expected Electricity and Gas Balance Report

Investments

Long-term horizon

Maintaining sustainable, economic performance stimulating

and reliable power system will require significant investment
beyond 2025 (Fig. 22). Approximately 2/3 of the total amount will
be directed to the renewal of the production base. Development
of the transmission system will require only about 7%, and the
development of the distribution system remaining 27%. In prices
of 2013, it is expected that it will be necessary to invest around
1.5 trillion CZK into power sources base, 600 billion CZK to the
distribution networks and 200 billion CZK to the transmission
system by 2050 according to the Conceptual variant. Total cost
will fundamentally depend on the required emission intensity of
electricity production. At the end of the analyzed horizon, where
the Low Carbon variant assumes intensive development of RES,
and daily and seasonal accumulation, the estimated cost is more
than double of the Fossil and the Conceptual variants. Around 40%
of this amount is just the cost of accumulation. Required annual
investment in 2050 for the Concept and the Fossil variants will
be around 70 billion CZK and for the Low Carbon variant around
160 billion CZK in prices of 2013.



Obr. 22  Investice do obnovy a rozvoje zdrojové zakladny v roce 2050
Fig. 22 Renewal and development of the source base investments in 2050
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PLYNARENSTVI — RESENE VARIANTY

GAS INDUSTRY - DEVELOPM

Kapitola predstavuje trojici variant rozvoje ¢eského
plynarenstvi do roku 2050, ktera byla resena v roce 2015.
Varianty rozvoje plynarenstvi navazuji na varianty rozvoje
elektroenergetiky a vzajemne se lisi zejména:

Budouci poptavkou po plynu, kterou ovliviiuje mira
ekonomického a demografického rlstu, a zejména mira vyuziti
plynu pro vyrobu elektfiny, pro kombinovanou vyrobu a pro
mikrokogenerace, déle pak nahrada tridéného hnédého uhli

a rozvoj CNG.

Rozvojem zasobnikl plynu, ktery bude determinovan
zejména cenovou Urovni zemniho plynu, rozvaojem poptavky
po ném a pristupem statu k zédsobnikiim a energetické
bezpecnosti.

Rozvojem plynarenské infrastruktury — podobné jako
u zésobnikd souvisejicim zejména s rozvojem budouci
poptavky po zemnim plynu.

INVARIANTNi PREDPOKLADY

NiZe je uveden seznam predpokladd, které jsou vsem trem

rozvojovym variantédm spolecné:

- VSechny varianty poéitaji se stejnym rozvojem ekonomiky
a demografie: zakladem predikce ekonomického vyvoje je
predpoklad konvergence CR k primérné ekonomické trovni
EU a priblizeni demografického vyvaoje situaci vyspélych zemi
zépadni Evropy.

TFi rozvojové varianty jsou koncipovany jako dostateéné

z pohledu zasobnikové kapacity: ve vSech trech variantach
je navrzen rozvoj zasobnikd plynu tak, aby odpovidal danému
rozvaji vyuziti zemniho plynu.

Trh s povolenkami na emise oxidu uhlié¢itého: vSechny
varianty predpokladaji zachovani mechanismu EU-ETS

a funkéni trh s povolenkami (ceny povolenek jsou v8ak mezi
variantami diferencované).

Obnova a rozvoj potrubni infrastruktury: ve vSech
variantach se predpoklada obnova a rozvoj potrubni
infrastruktury podle dlouhodobych rozvojovych plant jejich
provozovatell, a také v zavislosti na pozadavcich spotieby
v jednatlivych variantach. Rozvoj potrubni infrastruktury je
koncipovan tak, aby nebyl omezujicim prvkem.

Zpréva o ocekadvané rovnovaze mezi nabidkou a poptéavkou elektfiny a plynu
Expected Electricity and Gas Balance Report

ENT VARIANTS

The chapter introduces three development variants of gas industry
until 2050. Variants were solved in 2015. These development
variants of gas industry follow the development variants of
electricity industry. They differ to each other mainly in:

- Demand for gas in the future which is influenced by economical
and demographical extends, and particularly by utilization of
natural gas for power generation, for CHP, and for micro-CHP, but
also as a substitute for brown coal and its utilization in CNG form.

- Development of gas storage facilities which will be determined
by price level of natural gas particularly, by development of
demand for natural gas and by government's attitude to gas
storage facilities and energetic security.

- Development of gas industry infrastructure — similarly to gas
storage facilities, its development will be followed by demand for
natural gas in the future.

INVARIABLE ASSUMPTIONS

The list below includes prerequisites common for all solution

variants:

- All variants anticipate the same economic and demographic
development: The prediction of economic development was
based on the assumption of convergence of the Czech Republic
to the average EU economic and demographic development of the
Western Europe countries.

+ All three variants of development are created with the
assumption of sufficient storage capacity: in all three variants,
the development of gas storage is proposed as sufficient for the
development of natural gas utilization.

+ Market with carbon emissions allowances: all variants assume
the preservation of the EU-ETS mechanism and a functional
market with allowances (the prices of allowances differ in the
individual variants).

- Renewal and development of pipeline infrastructure: All variants
anticipate the renewal and development of pipeline infrastructure
in line with the agreed long-term development plans of their
operators, and also depending on consumption demands in the
individual variants. The development of pipeline infrastructure is
designed so as not to be a limiting factor.



- Rozvoj zasobnikové kapacity byl navrzen v souladu
s oCekavanym rozvojem vyuziti zemniho plynu; vy$si varianty
spotreby tedy disponuji vy$si navrzenou zdsobnikovou
kapacitou; varianta Nizkouhlikové, ve které bude po roce 2036
spotreba plynu klesat, mé v tomto obdobi navrzen pokles
zasobnikové kapacity.

VARIANTA KONCEPCNI

Varianta Koncepéni reprezentuje vyvoj plynarenstvi

v souladu se SEK 2015. Tento vyvoj se aktualné jevi jako
nejpravdepodobngjsi. Vyvoj kategorii spotreby, které budou mit
na jeji vysi dominantnf vliv, je uveden na ebr. 23.

Z hlediska rozvoje ES byla varianta popséna v kapitole
Elektroenergetika — feSené varianty, Varianta Koncepén.

Varianta pocita s referencénim rozvojem ekonomiky

a demografie a se strednim uplatnénim Uspor jak ve vyrobni
sfere, tak ve sféfe domacnosti. Varianta rovnez predpoklada
strfedni rozvoj v novych oblastech poptavky po zemnim
plynu, tedy stredni uplatneéni plynu pfi nahradé dochazejiciho
tfidéného hnédého uhli (58 % potifebného objemu), stiedni
rozvoj mikrokogenerace (pro rok 2050 na 10% odbérnych
mist elektfiny v maloodbéru) a stredni uplatnéni v dopraveé
ve formeé CNG.

V Koncepéni variante je pocitano s relativne vyraznym

navysenim zasobnikové kapacity ve ¢tyrech lokalitach

a s adekvatnim rozvojem potrubni ¢asti infrastruktury —

vystavbou plynovodu Moravia, napojenim zasaobniku v Dolnich

Bojanovicich na ¢eskou soustavu. Konkrétne je pro tuto

variantu predpokladano:

1. zprovoznéni pIné kapacity zasobniku v lokalité Uhfice Jih
(navyseni az na 100 mil. m?),

2. dokonceni vystavby zasobniku v lokalité Dambofice
o celkové kapacité 450 mil. m?,

3. vystavba zasobniku v lokalité Dolni Rozinka o celkové
kapacite 200 mil. m?,

4. napojeni zasobniku v Dolnich Bojanovicich (580 mil. m?)
na ¢eskou plyndrenskou soustavu.

- Development of gas storage capacity: was proposed in line with
the anticipated development of the utilization of natural gas.
Therefare, the variants with higher consumption include a higher
proposed storage capacity. A decrease in storage capacity is
assumed in the Low Carbon variant, in which gas consumption will
decrease after 2036.

CONCEPTUAL VARIANT

The Conceptual variant represents development in line with

SEPR 2015. This path of development of the gas industry is the most
probable. The developments of categaries of consumption that will
have the greatest influence on its volume are given in Fig. 23.

According to power system’s development, this variant is described
in chapter the Electricity industry — development variants,
the Conceptual variant.

This variant anticipates the reference level development of

the economy and demography with the medium level of energy
conservation in both the production and household sphere. This
variant also assumes medium development in new areas of

demand for natural gas, i.e. the medium level of utilization of gas as
a replacement for dwindling graded coal (58% of volume consumed),
the medium level of development of micro-CHP (to 10% of delivery
points in the low consumption sector for 2050) and the medium
level of utilization in transportation in the form of CNG.

The Conceptual variant anticipates a relatively significant increase
in the storage capacity in four locations, together with adequate
development of the pipeline infrastructure — construction of the
Moravia pipeline, connection of the gas storage facility in Dolni
Bojanovice to the Czech system. This variant anticipates in
particular:
1. commissioning the entire gas storage capacity in Uhrice Jih
(an increase of up to 100 million m3),
2. completion of the construction of the gas storage facility in
Damborice with a total capacity of 450 million m?,
3. construction of the gas storage facility in Dolni RoZinka with
a total capacity of 200 million m?,
4. connection of the gas storage in Dolni Bojanovice
(580 million m?) to the Czech gas system.

Plynarenstvi — feSené varianty
Gas industry — development variants
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Obr. 23
Fig. 23
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VARIANTA FOSILNI

Varianta Fesilni ukazuje vyvoj s akcentem na fosilni zdroje
priméarni energie, a tedy i na zemni plyn. Zemni plyn je
konkurentem hnédého uhli az pri vy$si cené povolenek

na emise oxidu uhli¢itéhao a pri vyssi cené elektriny. Prolomenf
limitd na tézbu hnédého uhli povede k nizsimu vyuzivani
zemniho plynu. Vyvoj kategorii spotreby, které budou mit na jeji
vysi dominantni vliv, je uveden na obr. 24. Varianta pacita

s referenc¢nim rozvojem ekonomiky a demografie a se stfednim
uplatnénim Uspor jak ve vyrobni sfére, tak ve sféfe domacnosti.
Varianta vsak predpoklada vysokeé uplatnéni plynu pfi ndhrade
dochazsjiciho tiidéného hnédého uhli (67 % potfebného
abjemu), vysoky rozvoj mikrokogenerace (pra rok 2050 na 15 %
odbérnych mist elektfiny v maloodbéru) a stiedni uplatnéni

v dopravée ve formé CNG.

Z hlediska rozvoje ES byla varianta popséna v kapitole
Elektroenergetika — feSené varianty, Varianta Fosilni.

Zpréva o ocekadvané rovnovaze mezi nabidkou a poptéavkou elektfiny a plynu
Expected Electricity and Gas Balance Report
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FOSSIL VARIANT

The Fossil variant shows development with the emphasis on fossil
fuels as the primary energy source, including natural gas. Natural
gas can compete with brown coal only at the higher prices of
carbon emissions allowances and at the higher price of electricity.
Moreover, the cancelling of mining limits for brown coal means

the higher utilization of brown coal, and therefare the utilization
of natural gas will be lower. The developments of categories of
consumption that will have the greatest influence on its volume
are given in Fig. 24. This variant anticipates the reference level of
development of the ecanomy and demography with the medium
level of energy conservation in both the production and household
spheres. This variant also anticipates a high level of utilization of
gas as a replacement for dwindling graded coal (67% of necessary
volume), a high level of development of micro-CHP (to 15% of
electricity delivery points in the low consumption sector for 2050)
and the medium level of utilization in transportation in the form

of CNG.

According to power system'’s development, this variant is described
in chapter the Electricity industry — development variants,
the Fossil variant.



Ve variante je pocitano s nejvyraznéjsim navysenim
zésobnikoveé kapacity ve ¢tyrech lokalitach a s adekvatnim
rozvojem potrubnf ¢ésti infrastruktury — vystavbou plynovodu
Moravia, napojenim zasobniku v Dolnich Bojanovicich na ¢eskou
soustavu. Konkrétne je pro tuto variantu predpokladano:
1. zprovoznéni pIné kapacity zasobniku v lokalité Uhfice Jih
(navyseni az na 100 mil. m?),
2. dokonceni vystavby zasobniku v lokalité Dambofice
o celkové kapacité 450 mil. m?,
3. vystavba zasobniku v lokalité Dolni Rozinka o celkové
kapacite 200 mil. m?,
4. vystavba zasobniku v lokalité Breclav o celkové kapacité
200 mil. m?,
5. napojeni zasobniku v Dolnich Bojanavicich (580 mil. m?)
na ¢eskou plyndrenskou soustavu.

This variant anticipates a relatively significant increase in the

storage capacity in four locations, together with an adequate

development of the pipeline infrastructure — the construction of

the Moravia pipeline, the connection of the gas storage facility in

Dolni Bojanovice to the Czech system. This variant anticipates in
particular:

1

commissioning the entire gas storage capacity in Uhfice Jih
(an increase of up to 100 million m3),

completion of the construction of the gas storage facility in
Damborice with a total capacity of 450 million m?,
construction of the gas storage facility in Dolni Rozinka with
a total capacity of 200 million m?,

construction of a gas storage facility in Breclav with a total
capacity of 200 million m?,

connection of the gas storage in Dolni Bojanovice

(580 million m?) to the Czech gas system.

Obr. 24 Vyvoj nejdulezitéjsich variantnich kategorii spotfeby plynu - varianta Fosilni

Fig. 24
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VARIANTA NiZKOUHLIKOVA

Varianta predstavuje mezni moznost vyvoje
plynarenstvi v pripadé, ze bude k roku 2050 pozadovana
témer absolutni dekarbonizace energetiky. Vyvaoj kategorif
spotreby, které budou mit na jeji vysi dominantni vliv, je uveden
na obr. 25.

Z hlediska rozvoje ES byla varianta popséna v kapitole
Elektroenergetika — resené varianty, Varianta Nizkouhlikova.

Varianta pocita s referenc¢nim rozvojem ekonomiky

a demografie a s vysokym uplatnénim Uspor ve vyrobni sfére
a velmi vysokym uplatnénim Uspor ve sféfe domacnaosti.
Varianta predpoklada nizké uplatnéni plynu pri ndhradé
dochazejiciho tiidéného hnédého uhli (50 % potfebného
objemu), velmi nizky rozvoj mikrokogenerace (pro rok 2050
na 2,5% odbérnych mist elektfiny v maloodbéru) a nizké
uplatnéni v dopravé ve formeé CNG.

LOW CARBON VARIANT

The variant represents a limit for the development of
the gas industry anticipating that in 2050 absolute decarbonization
is required. The development of the categories of consumption that
will have the dominant effect on its level is given in Fig. 25.

According to power system'’s development, this variant is described
in chapter the Electricity industry — development variants, the Low
Carbon variant.

This variant anticipates the reference level of development

of the economy and demography with high level of energy
conservation in both the production and household spheres. This
variant also assumes a low utilization of gas as a replacement for
dwindling graded coal (50% of needed volume), a very low level

of development of micro-CHP (to 2.5% of delivery points in the
low consumption sector for 2050) and a low level of utilization in
transportation in the form of CNG.

Obr. 25  Vyvoj nejdalezitéjsich variantnich kategorii spotfeby plynu - varianta Nizkouhlikova
Fig. 25 Development of the most important categories of consumption — Low Carbon variant
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Ve variante je pocitano s navysenim a ke konci horizontu pak The variant anticipates an increase in the storage capacity

se snizenim zésobnikové kapacity (vyvoj kapacity zasobnik( and later its decrease (the development of storage capacity is
plynu v fedenych variantach ukazuje ebr. 26). Konkrétné je pro illustrated in Fig. 26). This variant anticipates in particular:
tuto variantu predpokladano: 1. commissioning the entire gas storage capacity in Uhrice Jih

1. zprovoznéni pIné kapacity zasobniku v lokalité Uhfice Jih

(navyseni az na 100 mil. m?), 2.

2. dokonceni vystavby zasobniku v lokalité Dambofice

o celkové kapacité 450 mil. m?, 3.

3. napojeni zasobniku v Dolnich Bojanovicich (580 mil. m?)

na ¢eskou plyndrenskou soustavu, 4.

4. redukce zasobnikové kapacity po roce 2036 o priblizné
800 mil. m®,

Obr. 26 Instalovana kapacita zasobnikd plynu dle variant

(an increase of up to 100 million m3),

completion of the construction of the gas storage facility in
Damborice with a total capacity of 450 million m?,

connection of the gas storage in Dolni Bojanovice

(580 million m?) to the Czech gas system,

reduction in gas storage capacity after 2036 by approximately
200 million m&,

Fig. 26 Installed capacity of gas storage according to variants
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PLYNARENSTVI — HLAVNI ZAVERY
GAS INDUSTRY — MAIN CONCLUSIONS

POLITIKY, LEGISLATIVA A TRENDY

Pro rozvoj ceského plynarenstvi ma prvorady vyznam Statni
energeticka koncepce, jejiz aktudlni podoba byla schvélena
vladou v srpnu 2015. Koncepce predstavuje vyvazeny
kompromis, dava dlraz na diverzifikaci na strané zdroji

a na Usporna opatreni na strané spotieby a je vhodnym
odrazovym mustkem na cesté za nizkaoemisni energetikou.

Ve Statni energetické koncepci CR se podita s neklesajicim
vyvojem podilu zemniho plynu ve spotfebé primarnich
energetickych zdrojd. V soucasné dobé ¢ini podil zemniho plynu
na spotrebé primarnich energetickych zdrojd 16 %. SEK pro

rok 2040 predpoklada podil zemniho plynu na celkové spotfebé
primarnich zdrojd energie v CR v padsmu 18 a7 25 %.

Na mezindrodni Urovni se pocita s posilovanim dllezitych
potrubnich tras, coz prinese nové moznosti zdsobovani

z pohledu zdrojoveé i trasové diverzifikace a z toho vyplyvajici
navyseni bezpecnosti zdsobovani. Tyto kroky povedou

ke sdruzovani trhl s plynem a k realizaci jednotného
evrapského trhu. Na evropské Urovni je Uloha zemniho plynu
nejednoznacné definovana protich@dnymi pozadavky. Je
pozadovano zachovat nebo i zvysit bezpecnost dodavek plynu
a podporovat obchodovéni na velkoobchodnich trzich. Vedle
toho sili snaha omezit negativni vliv energetiky na Zivotni
prostredi. Na urovni EU jsou pozadovany vyrazné Uspory
spotreby a téma Uspor je centralnim motivem vétsiny diskusi
o0 budouci podobé energetiky ¢i o pozici plynarenstvi.

PLYNARENSTVI V EVROPE A VE SVETE
SVETOVE ZASOBY ZEMNIHO PLYNU

Spotreba zemniho plynu je, z globalniho pohledu, velmi dobre
zajisténa. Zivotnost svétovych zasob zemniho plynu presahuje
200 let pri uvazavani Urovne spotreby v roce 2014. Evropé je
dopravné dostupné bezmala polovina svétavych zasob, avsak
zivotnost samotnych evropskych lozisek kanvencniho plynu
se pohybuje v jednotkach az desitkach let. TéZba bridlicového
plynu z perspektivnich nalezist je ve vyznamngjsich objemech
nepravdépodobng, predevsim s ohledem na negativni postoj
vlad a obyvatelstva, ale i vlivem odlisnych geologickych
podminek oproti USA.

POLICIES, LEGISLATION AND TRENDS

Paramount for the development of Czech energy industry is

State Energy Policy. Its current release was approved by the
government in August 2015. The concept represents a balanced
compromise, gives the emphasis on diversification of sources and
saving measures on the demand side and is a good starting point
on the way to low-carbon energy. The Czech state energy policy
does not anticipate any decrease in the share of natural gas in the
consumption of primary energy sources. Currently, the share of gas
in primary energy sources is 16%. SEPR anticipates the share of gas
in the energy mix at a level of 18 to 25% towards 2040.

At the international level, the strengthening of pipeline routes is
planned, which should bring new supply possibilities in terms of

the diversification of sources and routes and also of increasing

the security of supply. These steps will lead to the merging of gas
markets and the realization of a unified European market. At the
European level, the future role of natural gas is ambiguous due to
the opposing objectives of maintaining energy security and support
trading on wholesale markets. In addition, it gets stronger efforts to
reduce the negative impacts of production on the environment. At
the EU level there are required significant savings in consumption
and saving theme is the focal point of most discussions on the
future form of power industry and the use of the gas.

GAS INDUSTRY IN THE WORLD AND
IN THE EUROPE

GLOBAL RESERVES OF NATURAL GAS

Globally, the consumption of gas is well secured. Considering

the volume of consumption in 2014, the lifespan of global gas
reserves exceeds 200 years. While almost half of global reserves
are accessible to Europe, the lifespan of European reserves of
conventional gas is no more than a few years to decades, and the
extraction of shale gas from prospective fields in relevant volumes
is not feasible due to the negative attitude of the governments and
the public and also because of geological conditions different from
those in the U.S.A.
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Stiednédoby horizont (2016 az 2025)

Bude pokracovat zejména vyuzivani kanvencnich zdrojd
zemniho plynu, nekonvencni typy plynu navysi svij podil z 19%
v roce 2014, na 27% v roce 2025 diky rstu tézby bridlicového
plynu v Asii a USA. Na ostatnich kantinentech zlstanou zasoby
bridlicového plynu zatim netézeny, v evropskych zemich dojde
k uplatnéni bridlicového plynu pravdépodobné pouze v malém
objemu ve Velké Britanii.

Dlouhodoby horizont (2026 az 2050)

Produkce nekonvencnich typl plynu jiz vyrazné neporoste;

v reseném harizontu doséhne jejich podil na celkové produkci
zemniho plynu cca 30 %. Ke konci obdobi pripadé v Uvahu také
ziskavani podmorskych hydratd metanu, jejichz tézba dnes
nedosahuje prijatelné ekonomické navratnosti.

SPOTREBA A TEZBA ZEMNIHO PLYNU VE SVETE
Svetova spotreba plynu doséhla 3,4 bil. m® v roce 2014,
meziro¢ne vzrastla o 0,4 %. Evropa naproti tomu zaznamenala
vyrazny paokles spotfeby o 5% ovlivnény zejména teplym
klimatem v daném obdobi. Pa dvouleté stagnaci se pro nejblizsi
obdobf i strednédoby horizont pocita na celosvétoveé Urovni

s navratem k vyssimu rlstu spotreby. Rostouci poptavku
adekvatné zabezpeci zvysujici se produkce, tézba poroste

na vSech kontinentech s vyjimkou neruské Evropy, kde

budou dozivat zasoby Norska a Nizozemska. Predpokladany
vyvoj tézby dle druhl plynu je uveden na obr. 27. Aktualni
uskladiovaci kapacity vybranych evropskych zemi jsou
uvedeny v tab. 12.

Medium-term period (2016 to 2025)

Utilization of conventional sources of natural gas will continue;
the share of unconventional types of gas will increase from 19%
in 2014 to 27% in 2025 due to the increase in extraction of shale
gas in Asia and the U.S.A. In the other continents, the reserves
of shale gas will temporarily remain unmined. From the European
countries, shale gas is likely to be utilized only in Great Britain in
small volumes.

Long-term period (2026 to 2050)

Production of unconventional types of gas will not increase
significantly. In the examined period, the share of these types of
gas in total natural gas production is ca. 30%. Towards the end of
the period, subsea methane hydrates could be mined. Currently,
their extraction does not achieve an acceptable economic return.

GLOBAL CONSUMPTION AND EXTRACTION OF GAS
Global gas consumption in 2014 reached 3.4 trillion m®, with yearly
growth of 0.4%. Europe on the other hand recorded decrease in
consumption of 5%, caused primarily by the spell of warm weather
in the given period. After two years of stagnation, a return to
higher growth in consumption is anticipated globally in the short
and medium-term harizons. The growing demand for gas will be
adequately secured by increasing production. Extraction will
increase on all continents with the exception of non-Russian
Europe, where gas production will drop due to dwindling Norwegian
and Dutch reserves. Anticipated development of gas extraction in
shown in Fig. 27. Actual gas storage capacities of chosen countries
are presented in Tab. 12.

Obr. 27  Predikce svétové tézby plynu podle typu (IEA WEO 2014)
Fig. 27 Prediction of world production of gas according to its type (IEA WEO 2014)
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Obr. 28
Fig. 28

Tézba plynu v letech 1990 az 2040 - 12 vybranych zemi pro rok 2014 (WEO 2014)
Gas extraction in 1990-2040 - 12 selected countries in 2014 (WEO 2014)
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Stiednédoby horizont

Spotreba ve svété do roku 2025 poroste mezirocné

o priblizné 2%. V Evropé bude spotfeba plynu stagnovat

v disledku pokracujici aplikace Uspornych opatreni. Tézba plynu
v EU28 klesne do roku 2025 ze 140 mld. m® na 110 mid. m®.

Za predpokladu korektnich politickych vazeb EU a Ruska

posili ruské dodavky, zatimco dovoz z ostatnich zemi se
znatelné nezméni. Vyvoj tézby a spotreby vybranych zemi
ilustruje obr. 28.

Dlouhodoby horizont

Po race 2025 se tempo svétového rozvoje spotreby plynu
zmirni. Evropa se vsak vrati k ristu spotreby na urovni okolo
0,8% meziro¢né. Evropské produkce plynu se bude snizovat
rychleji, v souvislosti s vyvojem tézby Norska. Do roku 2035
pljde v ramci EU28 o propad tézby plynu na 50 mld. m®. Ruské
dodavky do Evropy se v roce 2035 predpokladaji ve vysi
220 mld. m3 ro¢né, zbylou ¢ast plynu pokryje LNG (16 %)

a Afrika s Kaspickym regionem (dohromady 10 %). Vysledné
pomeéry dodavek budou ovlivnény cenami plynu a ochotou
EU spolupracovat s rizikovymi partnery. Detailngji se vyvoji
spotreby a tézby plynu v EU vénuje obr. 29.

Ocekavany vzrast podilu spotfeby plynu na celkové spotrebe
priméarnich zdrojl je zndzornén na oebr. 30 v oranzovém
ramecku.

Medium-term period

The yearly growth of global gas consumption will be approximately
2% by 2025. In Europe, the consumption of gas will stagnate due to
the continuing application of energy savings. The extraction of gas
in the EU28 will drop by 2025 from 140 billion m? to 110 billion m?
assuming particular palitical connections between the EU and
Russia, supplies from Russia will increase and supplies from

other countries will not change significantly. Development of the
extraction in chosen countries is shown in Fig. 28.

Long-term period

After 2025, the pace of the global development of gas consumption
will slow down. Europe will get to the level of consumption increase
of about 0.8% per year. European gas production will decrease even
faster in connection with the decrease in extraction in Norway.

Till 2035, extraction will drop to 50 billion m® within the EU28. In
2035, Russia will be supplying 220 billion m® per year to Europe; the
remaining gas consumption will be covered by LNG (16%) and by gas
from Africa and the Caspian region (10% altogether). The resulting
ratios of gas imports will be influenced by attempts to reach

a favorable price of gas and the willingness of EU to cooperate
with risky partners. Desailly, the consumption of natural gas and
extraction is presented in Fig. 29.

Expected increase in share of natural gas on world wide's PES
consumption is shown in Fig. 30 in a orange small frame.
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Obr. 29
Fig. 29

Mnozstvi plynu (mld. m?) + Volume of gas (bn m?)
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Obr. 30
Fig. 30
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Tab.12  Staty EU28 s nejvétsi uskladiiovaci kapacitou (GIE 2015)

Tab.12  EU28 countries with the largest gas storage capacity (GIE 2015)
Kapacita zasobniki Podil kapacity zasobnik Podil kapacity zasobnik
(mld. m3) k roéni spotiebé (%) k importu (%)
Zemé GSF capacity Ratio of GSF capacity/ Ratio of GSF capacity/
Country (bn m3) consumption of gas (%) import of gas (%)
Neémecko « Germany 25 32 35
Itélie « Italy 17 26 29
Nizozemf « Netherlands 13 35 -
Francie « France 12 29 29
Rakousko « Austria 8 92 109
Madarsko * Hungary 6 63 75
Spojené Kralovstvi « United Kingdom 6 8 14
Spanélsko + Spain 4 13 13
Ceska republika « Czech Republic 4 36 37
Slovensko * Slovakia 3 63 63
Polsko « Poland 3 18 25
EU28 celkem * EU28 altogether 10 25 43

OCEKAVANY VYVOJ POPTAVKY PLYNU

Spotreba plynu v minulych letech stagnovala vlivem propadu
vyroby a aplikaci Usparnych opatreni. Se zlepsenim ekonomické
situace béhem roku 2014 se zac¢ala ménit i spotreba plynuy;
rist HDP v prvni poloviné roku 2015 vyvolal rlst spotreby
plynu 0 1% (po teplotnim piepoctu). V8echny varianty

predikce spotreby plynu predpokladaji ristovy trend spotreby
plynu zhruba do roku 2040. Po tomto prechodném obdobf je

u zemniho plynu jako fosilniho zdroje ocekavéan Utlum jeho
vyuziti, ktery je nejvyraznejsi u varianty Nizkouhlikove.

Stiednédoby horizont

Pasledni analyzy vyvoje ekonomiky a demografie spolu

s analyzou moznosti dosahovani Uspar a zejména s analyzou

moznosti vyuziti plynu v novych oblastech (vyroba elektfiny,

nahrada hnédého uhli, vyuZiti ve formé CNG) vedou pro
krétkodoby a strednédoby horizont k farmulaci rdstovych
predikci poptavky po plynu.

- Mezi roky 2015 az 2020 se predpoklada jen velmi pozvaolny
narist spotreby. Pravdépodobné nedojde k vyrazné zméné
cen elektriny a plynu a ani k instalaci zadné veétsi jednotky
na vyrobu elektriny z plynu. Koncepéni varianta ocekava
celkavou spaotrebu plynu v roce 2020 ve vysi 83 TWh
(+6 % ve srovnani s rokem 2014).

ANTICIPATED DEVELOPMENT OF DEMAND
FOR GAS

Gas consumption in recent years has been stagnating due to the
decline in production and the application of saving measures. With
an impravement in the economic situation in the course of 2014,
gas consumption started to change, too; GDP growth in the first
half of 2015 caused gas consumption to increase by 1% after
correction to normal temperature. All variants of gas consumption
predictions anticipate an upward trend in gas consumption until
approximately 2040. After this transitory period, a downturn in
utilization is expected for gas as a fossil fuel, too. Most notable is
decrease in gas utilization in Low Carbon variant.

Medium-term period

Recent analyses of economic development and demographics, along

with an analysis of the possibility of achieving savings, together

with the analysis of the possibility of using gas in new areas

(electricity, substitute brown coal use as CNG) lead for the short

and medium term to formulate predictions of growth in demand for

gas.

+ Only a very mild increase in consumption is anticipated between
2015 and 2020. Most likely, no significant change in the prices of
electricity and gas will occur and no important gas-fired power
plants will be installed. The Conceptual variant anticipates total
gas consumption in 2020 at 89 TWh (+6% more than in 2014).

Zpréva o ocekadvané rovnovaze mezi nabidkou a poptéavkou elektfiny a plynu
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+ Poroce 2020 vyvola navysovani ceny povolenek na emise
oxidu uhli¢itého postupny narlst cen elektfiny, uplatnénf
plynu pro vyrobu elektfiny ziskd na vyznamu. Rdst spotfeby
na monovyrobu elektiiny a KVET (+14 TWh do roku 2025)
bude mit vliv na celkovou spotrebu plynu 98 TWh v roce 2025
(varianta Koncepéni; +16 % oproti roku 2014).

Dlouhodoby horizont

V dlouhodobém horizontu se ocekava, ze dalsi navySovani ceny

povolenek na emise oxidu uhli¢itého povede k postupnému

Utlumu vyuziti plynu. Po roce 2040 je dle vsech tfi variant

ocekavan pokles poptavky.

+ Mezi roky 2025 a 2030 se zvysi tlak na dalsi vyuZziti zemniho
plynu vlivem nedostatku energetického hnédého uhli. Vyrazny
rdst spotieby plynu, vliivem utlumeni vyuziti tridéného
hnédého uhli, bude kulminovat kolem roku 2030 v navaznosti
na ukonceni produkce tridéného uhli z lomu Bilina.

- Mezi roky 2030 az 2040 bude vyuziti zemniho plynu
pro vyraobu elektfiny a tepla dosahovat maxima, a to
v souvislosti s prichodem paosledni faze prechodu teplaren
a zévodnich elektraren na alternativni paliva. Pravdépodobné
vystavba jaderného bloku o vykonu 1000 az 1200 MW
pred rokem 2040 zpUsobf nacpak docasny pokles spotieby
zemniho plynu.

- Koncepcni varianta rozvoje, ktera je nejvice vazana na SEK
(viz tab. 13), predpoklada celkovou spotiebu plynu v CR
v roce 2050 ve vysi 108 TWh. Krajni varianty tvorf pasmo
+3 TWh a -20 TWh.

+ Rozvoj spotieby zemniho plynu v CR bude nejvyrazngji uréen
mirou vyuziti plynu k monovyrobé elektriny a ke kombinované
vyrobé elektriny a tepla, dle Koncepéni varianty dojde v tomto
sektoru k navyseni spotreby plynu mezi roky 2014 a 2050
0 21TWh.

- V rozvoji spotreby se vyrazné projevi také ¢astecné nahrazeni
tridéného uhli zemnim plynem, které bude dle Koncepénf
varianty ¢init priblizné 7 TWh nové spotreby.

+ Poptavku po zemnim plynu m@ze vyznamné navysit uziti CNG
a LNG v doprave. K rdstu jeho spotreby dojde pravdépodobné
po roce 2030, coz bude dle variant Kancepcni a Fosilni
predstavovat priblizné 19 TWh nové spotteby (celkovou
spotfebu navysi o priblizné 15 %), dle varianty Nizkouhlikové
pak jen 9 TWh. Srovnani variant predstavuje obr. 31.

+ After 2020, the increase in the price of CO, emission allowances
will cause a gradual increase in the price of electricity and
the utilization of natural gas in electricity generation will gain
in importance. The increase in consumption in electricity
monoproduction and CHP (+14 TWh by 2025) will affect total gas
consumption, which will be 98 TWh in 2025 (Conceptual variant;
+16% compared to 2014).

Long-term period

It is expected that further increases in the price of emission

allowances will lead to a gradual reduction of gas utilization in the

long term. Beyond 2040 all variants anticipate decrease in demand
for gas.

+ Between 2025 and 2030, the pressure to utilize natural gas will
increase due to the lack of steam coal on the market. A sharp
increase in gas consumption due to dwindling brown coal
should culminate shortly after 2030 following the termination of
production in the Bilina quarry.

+ Between 2030 and 2040, the utilization of natural gas in
electricity and heat production will culminate, due to the
implementation of the last phase of transition of heating plants
and autoproducers to alternative fuels. However, the likely
construction of a nuclear block with an output of 1,000 to
1,200 MW before 2040 will cause a temporary drop in natural gas
consumption.

- Conceptual variant, which is most tied to the SEPR (more in
Tab. 13) assumes the total gas consumption in the Czech Republic
in 2050, will amount to 108 TWh. Extreme variant forms spread
from +3 TWh to -20 TWh.

- Development of natural gas consumption in the Czech Republic
will be mostly determined by rate of utilization of gas to the
mono-production of electricity and the combined production
of electricity and heat; according to Conceptual variant, gas
consumption in this area is expected to rise about 21 TWh
between 2014 and 2050.

+ In the development of consumption there will also be reflected
partially substitution of graded coal by natural gas. This will, by
Conceptual variant amount to around 7 TWh of new consumption.

+ Demand for natural gas can be significantly increased by
utilization of CNG and LNG in transportation. The growth in its
consumption is likely after 2030, which will, in the Conceptual
and Fossil variants represent approximately 19 TWh of new
consumption (total consumption increased by approximately 15%).
According to the Low Carban variant it anly amounts to 9 TWh.
Comparison of all of variants is presented in Fig. 31.
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Tab. 13  Celkova spotieba plynu (GWh) - varianta Koncepéni
Tab.13  Total gas consumption (GWh) - Conceptual variant

2014 2015 2020 2025 2030 2035 2040 2045 2050

Vo

Wholesale consumpiton sector (WS) 37 367 38 629 42 291 49 496 54 515 57 554 61576 56 733 57 344
VO monovyraba elektfiny

WS monoproduction of electricity 323 457 990 3702 7537 5 664 5982 787 1125
VO vyroba elektriny v KVET

WS CHP electricity generation 2 495 2 460 3232 4 984 5 360 7 4M 9990 10 438 10 807
VO vyroba tepla v KVET

WS CHP heat production 5822 5819 6777 7 854 8136 8 860 10 030 10 028 10 020
VO ostatnf

WS others 28 6558 29725 31122 32194 32720 32912 32 866 32773 32685
VO néhrada za HU

WS substitute for brown coal 169 169 189 761 761 2707 2707 2707 2707
SO

Medium consumption sector (MCS) 8 336 821 8 878 9 837 10 122 10 762 10 868 10 951 11031
SO vyroba elektfiny v KVET

MCS CHP electricity generation 468 459 604 933 1004 1063 1123 1182 1242
SO vyroba tepla v KVET

MCS CHP heat production 1092 1090 1270 1472 1524 1634 1545 1544 1543
SO ostatnf

MCS others 6 734 6 620 6 962 7 242 7 404 7 488 7523 7 547 7 569
SO néhrada za HU

MCS substitute for brown coal 42 42 42 190 190 677 677 677 677
MO

Low consumption sector (LCS) 11822 179 12 568 13 635 14 089 15 366 15 602 15 828 16 065

MO vyroba elektfiny v KVET a MKO
LCS CHP/micro-CHP electricity

generation 156 156 223 381 454 522 590 656 720
MO vyroba tepla v KVET a MKO

LCS CHP/micro-CHP heat production 364 377 508 771 986 1183 1376 1560 1736
MO ostatnf

LCS others 217 1176 1753 12102 12 268 12 307 12 283 12 258 12 255
MO néhrada za HU

LCS substitute for brown coal 85 85 85 381 381 1354 1354 1354 1354
DOM

Households sector (HS) 24 397 24702 23 41 22 948 22 203 23 015 22 448 21925 21430
DOM vyroba elektfiny v MKO

HS micro-CHP electricity production 5 10 63 211 358 504 646 784 917
DOM vyroba tepla v MKO

HS micro-CHP heat production 21 41 254 842 1433 2015 2 584 3137 3667
DOM ostatni

HS others 24 245 24 524 22 967 21324 19 841 18 466 17188 15 974 14 816
DOM nahrada za HU

HS substitude for brown coal 127 127 127 571 571 2031 2 031 2 031 2031
Bilan¢ni rozdil v DS

Balance in DS 2 030 1493 1665 1823 1908 2 007 2 068 1963 1963
Celkova spotieba ZP v R

Total consumption in CZ 83 951 84 830 88 815 97 743 102 843 108 712 112 570 107 409 107 842
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Obr. 31  Celkova spotieba plynu - srovnani variant
Fig. 31 Total gas consumption - variants comparison
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ZDROJE A PREPRAVNI TRASY PLYNU PRO  SOURCES AND TRANSIT LINES FOR

POTREBY CR THE CZECH REPUBLIC NEEDS

Do CR je naprosta vétsina zemniho plynu dovazena ze The vast majority of the natural gas is imported from abroad to
zahranic¢i. Dlouhodoby kontrakt na dodavku plynu z Ruska the Czech Republic. Long-term the contract for the supply of gas
je uzavren na obdobi do roku 2035 a predstavuje priblizné from Russia is valid until 2035 and represents approximately 65%
85 % plynu z dovozu. Zbyvajici ¢ast pripada na dodavku of gas imports. The remaining part comes from Norway and the

z Norska a na burzovni obchody. Dnesni kapacita propojeni exchange trades. The current capacity of interconnection of the
ceské plynarenské soustavy se zahrani¢im je dimenzovéna Czech gas system and the systems of other countries is adequate
adekvatné, i s ohledem na predpokladany rlist spotreby. Pro With regard to the growth of consumption and the possible

vyssi diverzifikaci prepravnich tras a mozny nérdst tranzit( development of transit; three new pipelines with a further capacity
plynu se uvazuji tfi nové potrubni linie o kapacité minimalne of at least 50 million m® per day are being considered. The Czech
50 mil. m¥/den. Prepravni soustava CR jiZ v sougasnosti Republic transmission system allows the flexible transmission of
umozniuje flexibilng importovat do CR plyn jak pres Ukrajinu gas to the Czech Republic through Ukraine, Slovakia, and Germany.
a Slovensko, tak pres Némecko. Zaroven pIni vyznamnou The Czech Republic also performs the important role of transiting
tranzitni roli pro Nemecko diky plynovodu Gazela. Sou¢asna gas thanks to the Gazela pipeline. The current configuration of
konfigurace plynarenské soustavy CR pIné zajisti dodavku the Czech gas system fully secures gas consumption, even in the
plynu i pro pripad potencialniho preruseni dodévek pres case of termination of supplies through Ukraine for one winter
Ukrajinu v délce trvani jedné zimni sezény. Vyhled tézby season. The outlook for domestic extraction anticipates extraction
plynu v CR podita s objemem 110 mil. m? roéné s rozpétim of 10 million m® a year, with the spread of +25% between variants.
variant +25%. U zasob bridlicového plynu nedoslo k cilenému A relevant survey of shale gas reserves, which is necessary for the
prizkumu, ktery je potfebny pro ovéreni zasob i pro analyzu verification of reserves and the analysis of economic aspects of
ekonomickych aspektd tézby. Kvili nesouhlasu verejnosti extraction, has so far not been conducted. The utilization of shale
s tézbou a problematice zajisténi potrebného mnozstvi gas is not considered due to public opposition and the problem of
technologické vody se s bridlicovym plynem v CR prozatim providing the necessary amounts of water needed for the process
nepodita. Potencial na vyrobu biometanu se v CR bliZ{ 1 mld. m? of extraction. The patential of biomethane production in the Czech
plynu ro¢neé. Z toho vice nez polovina se uz dnes spaluje Republic approaches 1 billion m® of gas per year. However, over half
v bioplynovych elektrarnach. | v budoucnu se pocité s uzitim of this energy is burnt nowadays in biogas power plants. In the
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biometanu dominantné pro vyrobu elektriny, zejména v KVET.
V okrajovém mnozstvi se mdze biometan uplatnit v CNG
plnicich stanicich. O vtlaceni biometanu do plynarenské site se
aktuélné neuvazuje. Produkce syntetického metanu, ktera je
zatim ekonomicky neprijatelna, byla uplatnéna pro akumulaci
elektriny u Nizkouhlikové varianty s vysokym podilem OZE

na vyrobé elektriny. Okolo roku 2050 bylo uvazovano vyuziti
akumulace s kapacitou vyroby 240 mil. m® plynu roc¢né.

Stiednédoby horizont

Tranzitni funkce ¢eskeé soustavy ve smeéru vychod-zapad

bude velmi pravdépodobné pouze okrajova. Divodem je snaha
Ruska o vylouceni Ukrajiny z tranzitnf trasy Rusko-Evropa.

K tomu mUze dojit po zdvojnasobeni kapacity plynovodu Nord
Stream na 110 mid. m® plynu ro¢né&. CR by pak byla zasobovéna
z Némecka pres predavaci stanice Hora Sv. Katefiny a Brandov.
Vedle toho budou po vybudovani propojeni do Polska pres
predavaci stanici Hat okolo roku 2020 pfipadat v Uvahu
dodavky LNG z Polska. Pri realizaci nékterého z projektt
plynovod(i BACI nebo Oberkappel mtize CR nové prepravovat
plyn také do Rakouska nebo i opacnym smerem.

Dlouhodoby horizont

CR zGstane zavisla na importu z réznych zdroj& vyobrazenych
na obr. 32. Vedle kontraktu s Ruskem, jehoz horni hranice

12 mid. m® plynu roéné postacuje pro spotiebu dle véech
rozvojovych variant, vzniknou pravdépodobné dalsi prileZitosti
pro opatfeni plynu prostiednictvim LNG. Pfi zvySovani
zavislosti Evropy na ruském plynu bude pro vSechny evropské
zeme nezbytny primereny potencial dodévek LNG. Na druhou
stranu Ize konstatovat, Ze ruska ekonomika je vyrazne vice
zavisla na prijmech z exportu plynu do Evropy, nez jsou
evrapskeé zemé zavislé na dodavkach plynu z Ruska, a z tohoto
dtvodu jsou dodavky plynu z Ruska povazovany za dostatecné
spolehlivé i v dlouhodobém horizontu.

future, the dominant use of biomethane is expected for electricity
generation, mostly as CHP. Marginal amounts of biomethane should
find an application in CNG fueling stations. Injection into the gas
system is not anticipated. Synthetic methane production, which
under present conditions is economically unacceptable, was
anticipated for electricity storage in the Low Carbon variant with
a high share of RES in electricity production. Around 2050, storage
with a capacity of 240 million m® gas a year is anticipated.

Medium-term period

Transit function of the Czech system in the east-west direction
will be most likely only marginal. The underlying reason is Russia's
attempts to exclude Ukraine from the Russia-Europe transmission
route. In addition, the capacity of the Nord Stream pipeline might be
doubled to a total of 110 billion m® of gas a year. In such a scenario,
the Czech Republic will be than supplied from Germany through the
Hora sv. Kateriny and Brandov border delivery stations. In addition,
NG supplies from Poland to the Czech Republic will be feasible
when a new interconnection through the Hat delivery station will
be built around 2020. Moreover, if the interconnection of the Czech
system to Austria is realized by one of the projects for the BACI or
Oberkappel pipelines, the transit of gas through the Czech Republic
to Austria will be possible.

Long-term period

The Czech Republic will remain dependent on imports, shown in
Fig. 32. In addition to the long-term contract with Russia, whose
upper limit of 12 billion m?® gas a year is sufficient for covering
consumption in all variants, there will be probably another
opportunities to procure gas supplies in the form of LNG. In the
case of the deepening dependency of Europe on Russian gas,

a reasonable potential for gas transported in the form of LNG will
be necessary for all European countries. On the other hand, the
Russian economy is much more dependent on the aggregate of
revenues from gas exports to Europe than European countries are
on the gas supplies from Russia. For this reason, the supply of gas
from Russia is considered sufficiently reliable even in the long term.

Zpréva o ocekadvané rovnovaze mezi nabidkou a poptéavkou elektfiny a plynu
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Obr. 32
Fig. 32
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INFRASTRUKTURA PLYNARENSKE
SOUSTAVY

Cesky plynarensky systém (obr. 38) umoZnuje zasobovani ze
Slovenska i Némecka véetné pruznych zmén sméru napajent.
Reverzni tok zapad-vychod se stane dominantni funkci
prepravni soustavy v CR poté, kdy bude nahrazena Ukrajina
pri tranzitu ruského plynu, jak planuje Rusko na rok 2020.
Kapacita tranzitni soustavy je aktualné vyhovujici pro bézné
provozni stavy. Ve vnitrostatni soustave je problematické
zésobovani severni Moravy a Slezska. Zde mohou vzniknout
problémy se zdsobovanim behem velmi nizkych teplot

a soutasné nizkych ¢erpacich vykont zésobnikd (danych
nizkym stavem zésobnik{ po jejich predeslém vyuziti). Situaci
ma fesit plynovod Maravia o kapacité 12 mld. m® ro¢né, jehoz
stavba se ocekava v roce 2019. Zasobniky plynu maji aktualné

GAS SYSTEM INFRASTRUCTURE

The Czech gas system (in Fig. 33) allows transmission from
Slovakia and Germany and also flexible changes in direction of flow.
The reverse flows in the west-east direction will acquire a dominant
role in the Czech transmission system in future years after Ukraine
is omitted from the transit of Russian gas, as planned by Russia for
around 2020. The capacity of the transmission system is currently
sufficient for normal operation states. At the level of national
transmission system, there is the issue of problematic supplies to
northern Moravia and Silesia. Here, problems with supplies might
arise with if consumption increases at very low temperatures with
the currently low withdrawal capacity of gas storage. The situation
should be solved in the future by the planned Moravia pipeline

with a capacity of 12 billion m®, whose construction is anticipated
in 2019. At present, the gas storage capacity is adequate for all
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kapacitu pfimérenou pro vsechny provozni stavy soustavy.
Celkova kapacita ¢eskych zasobnikd je 3,5 mld. m®. Z toho ale
576 mil. m® je aktualné napojeno pouze na slovenskou prepravni
soustavu (zasobnik Dolni Bojanovice).

Stiednédoby horizont

V horizontu roku 2020 maji byt zprovoznéna napojeni prepravni
soustavy na Polsko plynovodem STORK Il a na Rakousko
plynovodem BACI do uzlu Baumgarten. Tim by vedle zlepseni
bezped&nosti zdsobovani CR narostl vyznam ¢eské soustavy
coby multifunkéniho hubu pro tranzit plynu do sousednich
zemi. Realizaci obou projektl predpokladaji vsechny varianty
s vyjimkou Nizkouhlikové, kterd nepocita s plynovodem

BACI. Ve strednédobém horizontu je planovano zprovoznéni
nového zasobniku v lokalité Dambofice v roce 2016 (celkové
az 450 mil. m?), dalsi navyseni kapacity zésobniku Uhfice Jih
(45 mil. m®) a napojeni zasobniku v Dolnich Bojanavicich

na ¢eskou prepravni soustavu (576 mil. m® od roku 2018).
Tato rozsiten( jsou oGekavana ve vSech variantach a celkove
navys$i kapacitu zasobnik(l vyuzitelnych pro CR na 4 mid. m?,
tedy 0 36 % oproti dnesku. Po zprovoznéni plynovodu

do Rakouska bude navic technicky mozné vyuzit rakouske
uskladriovaci kapacity, dimenzované nad Uroven rakouské
rocni spotreby plynu. Varianty Koncepcni a Fosilni také paocitaji
se zprovoznénim zasobniku v Dolni Rozince, a to postupné
na kapacitu 200 mil. m® v roce 2023.

Dlouhodoby horizont

Do vyhledu po roce 2025 spada prizplsobavani prepravni
soustavy novym moznostem zasobovani z jizniho smeéru,
zejména z Kaspického regionu. Tomu napomUze druhé napojenf
na Rakousko, pravdépodobneé plynovodem Zabofti-Oberkappel,
ktery, mimo jiné, zpfistupni rozsahlé rakouské uskladrovacf
kapacity. Roz&ifovan( kapacity zésobnik( v CR v dlouhodobém
horizontu je o¢ekavano jen ve variante Fosilni, u které je

od roku 2046 pocitano se zasobnikem v lokalité Breclav

(200 mil. m3). Nizkouhlikové varianta naopak pocita

s postupnym poklesem vyuzivani zéasobnikové kapacity

po roce 2036 az k celkavému poklesu o 800 mil. m® mezi roky
2036 a 2050, a to z ddvodu nerentability provozu.

operating conditions of the system. Total capacity of gas starage
in the Czech Republic is 3.5 billion m?. Out of it, 576 million m® in
Dolni Bojanovice is however currently connected only to Slovak
transmission system.

Medium-term period

By 2020, all connections of the Czech transmission system to
Poland by the STORK Il and BACI pipelines to the Baumgarten node
should be realized. Besides the improved security of supply of

the Czech Republic, this would greatly increase the importance

of the Czech system as a multifunctional hub for transits to
Germany, Austria and Slovakia. Commissioning of both connections
is anticipated in all variants, with exception of Low Carbon,

where BACI pipeline is not considered. The commissioning of new
gas storage in Damborice with capacity up to 450 million m? in
2016, together with the expansion of the Uhfice Jih gas storage
(additional 45 million m®) and connection of Dolni Bojanovice storage
(576 million m? since 2018) is planned in mid-term horizon. These
storage expansions are anticipated in all variants. Total storage
capacity will amount to 4 billion m?, i.e. by 36% more than to today.
After the commissioning of the pipeline to Austria, it will be possible
to use Austrian storage capacity, which exceeds the level of annual
consumption in Austria. In variants Conceptual and Fassil there is
additionally anticipated commissioning of Dolni Rozinka storage with
capacity gradually reaching 200 million m? in 2023.

Long-term period

The outlook behind 2025 includes the further adaptation of the
transmission system to new options from the south, in particular
from the Caspian Sea region. This will be helped by the second
connection to Austria, probably by the pipeline Zabori-Oberkappel,
which will also make the extensive Austrian storage capacity
available to the Czech Republic. Expansion of gas storage capacity
in the Czech Republic is anticipated only in variant Fossil in
long-term horizon, where storage in Breclav area with capacity
200 million of m® is anticipated since 2046. Contrary, Low Carbon
variant expects gradual decrease in installed or used storage
capacity beyond 2036. Total decrease of 800 million m® storage
capacity is expected between 2036 a 2050 due to low ecanomy of
their operation.
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Obr. 33 Plynarenska infrastruktura CR - souéasny stav a oéekavany rozvoj
Fig. 33  Czech gas system infrastructure - current state and anticipated development
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PROVOZ PLYNARENSKE SOUSTAVY

Provedena analyza provozu plynarenské soustavy se
soustredila zejména na schopnost soustavy fungovat bez
omezovani spotrebitell i pfi kombinaci vice nepfiznivych
okolnaosti, a to ve vyjimec¢nych az havarijnich stavech. Analyza
ddvodne predpoklada, ze parametry potrubniho systému
nebudou limitovat provoz soustavy a ze jeji fungovani je tedy
mozné redukavat na otdzku dostatecnosti zasobnikd plynu

s ohledem na kapacitu a ¢erpaci schopnosti v situaci daného
rozvoje spotreby. Vybrané parametry plynarenské soustavy
Koncepcni varianty jsou uvedeny v tab. 14.

Vnitrostatni prepravni soustava
National transmission system

OPERATION OF GAS SYSTEM

Presented analysis of the gas system focused mainly on the
ability of the system to operate without limiting consumers during
emergency conditions with the combination of several adverse
circumstances. Analysis reasonably assumed that the parameters
of the pipeline system will not limit the operation of the system.
Based on this assumption, the question of gas system operation
can be reduced to the question of gas storage sufficiency

with regard to its storage and withdrawal capacity, considering
the development of consumption. Some Conceptual variant’s
parameters are presented in Tab. 14.
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Tab. 14 Vybrané provozni parametry soustavy - varianta Koncepéni

Tab. 14  Selected operation parameters of the system - Conceptual variant
Rok Spotieba Ostatni  Instalovana Uhrnné Uhrnné roéni  Uhrnny roéni Poéet dni Minimalni
Year na monovyro- spotieba kapacita roéni éerpani pinéni novych dovoz do CR omezeného stav PZP
bu elektriny, vcetné zasobnikt v bézném zasobnik  Total annual  provozu bez v bézném
KVET a MKO nahrady HU plynu provozu Total annual import to CZ omezeni chodu
Monoproduc- Other Installed Total annual injection into spotieby soustavy
tion of elect- consumption, capacity of withdrawals GSF Number Minimal
ricity, CHP & substitute GSF from GSF of limited state of GSF,
micro-CHP for brown operational common
coal included days, system
consumption operation

not limited
Rocni energie  Rocni energie K zacatku roku Roéni energie  Roéni energie  Rocni energie Omezeni Roni max(:;““l;:;
(GWh) (GwWh) (GWh) (GWh) (GWh) (GWh)  importu (dny)

L . Annual
Annual energy  Annual energy Start of year Annual energy Annual energy Annual energy Limited import maximum
(GWh) (GwWh) (GWh) (GWh) (GWh) (GWh) ( of days) GWh)
2015 10 869 72 468 31028 19 645 106 84 283 66 10 536
2016 13152 72 81 35859 17788 4832 9181 75 14 250
2017 13 269 72 675 36123 19 938 264 87 615 76 13 426
2018 13 294 72 844 42 200 20108 0 87 819 99 17 806
2019 13526 73015 42 200 20 004 21 88 710 99 18 069
2020 13 921 73226 43 255 19 436 10565 90 466 105 19 258
2021 15 314 73722 43 255 19 748 0 91673 95 18 284
2022 19 540 74170 43 255 19 715 21 97 063 30 18 542
2023 20 209 74 614 44 310 19 523 1055 99 560 93 19 618
2024 20734 74 812 44310 21362 0 99 831 89 18 692
2025 21150 74 766 44 310 21005 0 100 864 30 19180
2030 26 792 74136 44 310 21202 0 109 829 81 18 848
2035 28757 77 941 44 310 22 839 0 119 666 73 18160
2040 33 866 76 628 44310 22 940 0 126 551 69 17 754
2045 30 117 75 320 44 310 22 544 0 123 668 70 17 636
2050 31775 74 094 44 310 22508 0 125 949 69 17 526

Stiednédoby horizont

Kolem roku 2016 dojde ke zprovoznéni nové zasobnikové
kapacity v lokalité Damborice, kalem roku 2018 pak k napojeni
zésobniku v Dolnich Bojanaovicich na ¢eskou prepravni
soustavu. Provoz plynarenské soustavy poté bude z pohledu
rezerv znatelné lépe zajistén, nebot ve stiednédobém
horizontu jesté nebude rozvoj spotreby plynu vyrazny v zadné
z razvojovych variant. Za normalnich teplotnich podminek by
mohla soustava pfi omezeni dovozu plynu o 75% v poloviné

Medium-term period

Around 2016 there is expected commissioning of a new gas storage

Damborice, around 2018 connection of Dolni Bojanovice storage
to Czech transmission system. Operation of the gas system will
then be in terms of reserves significantly better secured, because
in the medium term there is no significant development of gas
consumption in any variant. Under normal temperature conditions
it will be than possible to operate gas system approximately for
90 days system with gas imports restricted by 75% in the middle

of January, It is about 25 days longer than in today situation. With
the temperature significantly below normal conditions, the system

meésice ledna dale fungovat priblizné 90 dni, coZ je hodnota
0 25 dni vyssi nez aktualni. Pri teplotné vyrazné podnormalnich

podminkéch by soustava fungovala 52 dnt ve variantach could be operated for 52 days in variants Conceptual and Fossil and

70

Koncepcni a Faosilni a priblizné 40 dnt ve varianté Nizkouhlikoveé.
Roc¢ni Uhrnny dovoz zemniho plynu bude dle Koncepéni varianty
na konci stiednédobého harizontu (rok 2025) ¢init priblizné

101 TWh. Za normélniho provozu by nemela zasoba plynu

v zasobnicich klesnout pad 19 TWh.

about 40 days in the Low Carbon variant. Total annual imports of
natural gas will amount to approximately 101 TWh for Conceptual
variant at the end of the medium-term (2025). Volume of gas in
storage should not fall below 19 TWh during normal operation.
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Dlouhodoby horizont

V dlouhodobém horizontu se analyza provozu soustavy

ve variantach lisi nejen dosahovanymi hodnotami spotieby,
ale také vysiinstalované a provozované kapacity zasobniku
plynu. Pro predpokladany rozvoj spotfeby a navrzenou kapacitu
zésobnikd neklesnou hodnoty vyznamnych, bezpecnost
provozu indikujicich veli¢in pod Uroven dnesniho stavu, coz
bylo cilem provedenéhao navrhu. Situace je nejpriznivejsi pro
variantu Fosilni, nejméné prizniva, avSak stale vyhovuijici, je
pro variantu Nizkouhlikovou. Aby byl provoz soustavy zajistén
z pohledu kapacity zasobnik( a celkové bilance vyrobni

a spotiebni strany, bude podle Koncepénfi varianty tfeba
zprovoznit priblizné 1,3 mld. m® nové zasobnikové kapacity. Pri
nizkém vyvoji, podobném varianté Nizkouhlikové, by pak bylo
zapotrebi zprovoznit priblizné 0,3 mld. m® nové zésobnikové
kapacity. Ro¢ni dovoz zemniho plynu bude dle Koncepéni
varianty na konci dlouhodobého horizontu (rok 2050) &init
priblizné 126 TWh. Za normélniho provozu by neméla zasaoba
plynu v zasabnicich klesnout pod 17 TWh.

Pocet dni, kdy je soustava schopna dodavat plyn bez omezeni
spotreby pri predpokladaném snizeni importu o 75 %, je pro
resengé varianty uveden na obr. 34.

Vyvoj pomérné kapacity zasobnikd plynu k jeho celkove
spotrebé uvadi tab. 15.

Long-term period

In the long term, the analysis of system operation differs in
analyzed variants not only achieved levels of consumption, but also
in installed operating capacity of gas storage. For the anticipated
development of consumption and the proposed storage capacity
indicators of gas system safety of operation will not fall below
their current level, which was the objective of the proposal. The
situation is the most favorable in Fossil variant, the least favorable,
but still satisfactory in Low Carbon variant. From the viewpoint

of gas storage operation and averall balance of production and
consumption there will be needed to commission another about

1.3 million m® of new storage capacity to ensure secure gas system
operation. With low development, a similar Low Carbon variant, it
would then be necessary to commission about 0.3 million m? of
new storage capacity. Annual imports of natural gas will amount

to approximately 126 TWh for Conceptual variant at the end of

a long-term horizon (2050). Volume of gas in storage should not fall
below 17 TWh during naormal operation.

Number of days, during them the gas system is able to supply
natural gas without any restrictions of consumption while the
import is only at 75% of volume, are presented for each of variants
in Fig. 34.

Development of storage capacity and total consumption ratio is
presented in Tab. 15.

Obr. 34  Poéet dnii provozu bez omezeni spotieby pfi snizeni dovozu plynu o 75 %
Fig. 34 The number of days without limiting consumption with gas imports reduced by 75%
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Tab. 15  Pomér instalované kapacity zasobniki k roéni spotiebé (CSP+CNG; %)
Tab.15  The relation between the installed capacity and annual consumption (TGC+CNG; %)
Rok Koncepéni Fosilni Nizkouhlikova
Year Conceptual Fossil Low Carbon
2015 36 36 36
2016 4 4 4
20177 41 4 4
2018 48 48 48
2019 47 47 48
2020 48 48 47
2021 47 47 47
2022 A A 45
2023 45 45 A
2024 44 4t A
2025 A 43 A
2030 40 40 42
2035 37 37 40
2040 35 35 36
2045 36 36 34
2050 35 36 35

TRH A EKONOMIKA

V feSeném horizontu do roku 2050 se podle provedené
makroekonomické analyzy ukazuje potfeba novych investic
na obnovu a rozvoj plyndrenstvi v prmerné ro¢ni vysi 13 az
18 mid. K& ve stalych cenach roku 2013. Naklady v uvedeném
rozpeti sestavaji z ocekavanych investic provozovateld

do prepravni i distribu¢ni soustavy a zasobnikl plynu

i z investic téZebnich spole¢nosti. Pfi ocekavané primerneé
meziro¢ni eskalaci investic ve vysi 0,5 % vychazeji ro¢ni
vydaje na plynérenstvi na 16 az 19 mld. K¢ v béznych
cenach. Souhrnem se do roku 2050 vydé na udrzeni a rozvoj
plynarenstvi v CR odhadem okalo 470 mid. K& v cenéch

roku 2013. Odhad investic do plynarenstvi je priblizné
pétinovy ve srovnani s predpokladanymi investicemi

do elektroenergetiky. Cena zemniho plynu na evropskych trzich
bude do roku 2025 stagnovat podobné jako ceny ostatnich
energetickych komodit, zatimco za uvedenym horizontem

se ocekava navrat cen k ristovému trendu. Podil na importu
zemniho plynu do CR podle podiléi obchodnich subjektt je
prezentovan na obr. 35.

MARKET AND ECONOMY

The conducted macro-economic analysis indicates the need

for new investment in the renewal and development of the gas
industry within the examined time horizon until 2050, to the
amount of CZK 13 to 16 billion in prices of 2013. The given cost
consists of the expected investments of operators in transmission
and distribution systems and in gas storage and the costs of
mining companies. At the anticipated average annual growth of
investment of 0.5%, the annual expenditure in the gas system is
CZK 16 to 19 billion in nominal prices. By 2050, the summary of
expenses for the maintenance and development of the Czech gas
industry will be approximately CZK 470 billion in 2013 prices. The
estimated investment in the gas industry is approximately one fifth
of anticipated investments in the electricity sector. The price of
natural gas on European markets will stagnate in the medium-term
outlook to 2025, similarly to prices of other energy commodities,
while beyond the given horizon the return of prices to an upward
trend is anticipated. Shares of importers” subject on imports to the
Czech Republic are presented in Fig. 35.
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Obr. 35  Skladba dovozu zemniho plynu do CR v roce 2014 - hlavni obchodni subjekty
Fig. 35 ~ Composition of gas imports to the Czech Republic in 2014 — major business companies

\
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@ 48% RWE Supply & Trading CZ, a.s.

22% WINGAS GmbH
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® 2% GDF SUEZ Prodej plynu s.r.o.

7% Ostatni « Others

Stiednédoby horizont Medium-term period

Ve strednédobém vyhledu se ocekavaji vydaje predevsim In the medium-term outlook, investment mostly into the

na rozvoj prepravni a distribu¢ni soustavy a déle do vystavby development of transmission and distribution systems is

novych kapacit zasobnikd. Tyto investice budou souviset anticipated, and also into the construction of new storage capacity.
s navysovanim bezpecnosti zdsobovani a nebudou vyrazne These investments will be related to the increasing security of
z&viset na rozvoji spotreby plynu. Potrebné investice supply and will not greatly depend on the development of gas

do plynérenstvi jsou v jednotlivych variantach témeér identické consumption. Required investment into the gas sector is almost

a pohybuiji se kalem 100 mld. K¢ pro obdobi 2016 az 2025 identical in all variants at around 100 billion CZK for the period

(v cenach roku 2013). 2016-2025 (in 2013 prices).

Dlouhodoby horizont Long-term period

Ve vyhledu po roce 2025 bude Uroven investic do plynarenstvi In the outlook beyond 2025 (Fig. 36), the level of investment in the
(obr. 36) déna predné mirou jeho vyuZziti v novych oblastech gas industry will be given mostly by the level of utilization of gas
spotreby — kagenerace, vyroba elektfiny, CNG a LNG v doprave, in new areas of consumption — CHP, electricity production, CNG

a tedy vyvojem celkové spotreby plynu. Celkové potrebné and LNG in transportation — and therefore by the development of
investice do plynarenstvi mezilety 2016 az 2050 dosahuiji total gas consumption. The total needed investment into the gas
480 mild. K& v Koncepcéni varianté, 500 mld. K¢ ve Fosilni sector between 2016-2050 reach 480 billion CZK in the Conceptual
varianté a 430 mld. K& v Nizkouhlikové varianté (v cenach variant, 500 billion CZK in Fossil variant and 430 billion CZK in Low
roku 2013). Carbon variant (in 2013 prices).

Obr. 36 Odhad investic do plynarenstvi v obdobi 2016 az 2050
Fig. 36 Expected investments in gas industry from 2016 to 2050
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SWOT ANALYZA VARIANT ROZVOJE
SWOT ANALYSIS OF DEVELOPMENT VARIANTS

Kvalitativné shrnuje dopady navrzenych rozvojovych smértd Qualitatively, impacts of development ways of energy industry

energetiky SWOT analyza, kteréd pro prehlednost nabizi are presented in the SWOT analysis. Only dominant and
jen dominantni a charakteristické rysy — kazdou variantu characteristic features are given — for each of variants, there is
one general strong feature, one weak feature, opportunity and

threat (Tab. 16 and Tab. 17).

reprezentuje jedna obecné formulovana silna stranka, slabé
strénka, pfilezitost a hrozba (tab. 16 a tab. 17).

Tab. 16 Elektroenergetika - SWOT analyza vybranych variant rozvoje
Tab. 16 Electricity industry — SWOT analysis of development variants
Faktory — Okolnosti
Factors - Circumstances
Podptrné Protichidné
Helpful Harmful
Silné stranky ¢ Strengths Slabé stranky » Weaknesses
Fosilni Koncepéni Fosilni Koncepéni
Fossil Conceptual Fossil Conceptual
velké problémy
s nevyhranéna vize se spolehlivosti
= £ | vyborné provozni — minimalizace nizka vyrazngjsi lokadlni  nevyhranéna vize — energetika jiz
; "GE’ parametry dopadU rozdilnych  lokalni ekologickéa ekologicka — slaby impuls nebude
=  aspolehlivost cest vyvoje stopa stopa pro rozvoj tise slouzit
& great operability indefinite vision low local more pronounced indefinite vision reliability issues
s 2 parameters and — minimization ecological local ecological — weak impulse - electricity won't
] reliability of different footprint footprint for development  be utility anymore
< 2 development
=3 ways impact
| =
5? Prilezitosti « Opportunities Hrozby ¢ Threats
£
= s Fosilni Koncepéni Fosilni Koncepéni
- o Fossil Conceptual Fossil Conceptual
('8
velky velké
— @ potencial potencial pro problémy
W o s . . P v, v .
o5 nizké pro rozvoj rozvoj novych v pripade vysoke
S% investicni novych odveétvi odveétvi prosazenf nizka investi¢ni
w a provozni energetiky energetiky nizkouhlikove investicni a provozn(
naklady a pramyslu a pramyslu cesty aktivita néklady

low investment
and operational
costs

new energy and
gas sectors
development
potential

huge energy
and gas sectors
development
potential

Zpréva o ocekadvané rovnovaze mezi nabidkou a poptéavkou elektfiny a plynu
Expected Electricity and Gas Balance Report

major problems
in case of low
carbon strategy

low investment
activity

high investment
and operational
costs



Tab. 17
Tab. 17
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Podptrné
Helpful

Silné stranky ¢ Strengths

Fosilni
Fossil

vySsi

vyuzitf
infrastruktury

higher

infrastructure
utilization

Koncepéni
Conceptual

nevyhranéna vize
— minimalizace
dopadt rozdilnych
cest vyvoje

indefinite vision

— minimization
of different
development
ways impact

Prilezitosti « Opportunities

Fosilni
Fossil

vyssi zisky
z prepravy
a distribuce

higher profits
from gas
transmission and
distribution

Koncepéni
Conceptual

potencial

pro rozvoj
novych odvétvi

energetiky

a pramyslu

new energy and
gas sectors
development
potential

Plynarenstvi - SWOT analyza vybranych variant rozvoje
Gas industry — SWOT analysis of development variants

Faktory — Okolnosti
Factors - Circumstances

nizka
lokalni ekologicka
stopa

low local
ecological
footprint

spise pokles
uplatnéni — méné
prilezitosti
pro plyn jako
fosilni palivo

lower utilization
—less

opportunities for

gas as fossil fuel

Protichtdné
Harmful

Slabé stranky » Weaknesses

Fosilni
Fossil

vyraznejsi lokalni
ekologicka
stopa

more pronounced
local ecological
footprint

Hrozby ¢ Threats

Fosilni
Fossil

problémy
v piipadé
prosazen(
nizkouhlikové
cesty

problems in case
of low carbon
strategy

Koncepéni
Conceptual

nevyhranéna vize
— slaby impuls

pro rozvoj

indefinite vision
— weak impulse
for development

Koncepéni
Conceptual

nizka
investicni
aktivita

low investment
activity

nizsi
Vynosy
a celkova
rentabilita
plynarenstvi

lower profits
and overall

gas industry
rentability

oslabent,
mezne
az likvidace
plynarenstvi

weakening

or even complete

destruction
of the gas
industry

SWOT analyza variant rozvoje
SWOT analysis of development variants
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Opravdovy Uspéch
vyzaduje rovnovahu.
Stephen Covey




True effectiveness

requires balance.
Stephen Covey
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SHRNUTI
CONCLUSIONS

Na zakladé provedenych resersi, analyz, predikci a vypoctd byly
formulovany néasledujici zavery:

OBECNE

- Zajisténi bezpecného a spolehlivého zasobovani elektfinou
a plynem by mélo byt stale hlavnim motivem pfi vytvareni
jakychkoliv bilanci ¢i pland rozvoje.

- Na Urovni EU je doporuc¢eno prosazovat transparentnf
energetickou a environmentalni politiku, kterd bude:
a) sledovat cil redukce energetické zévislosti Evropy
na externich zdrojich, b) nebude sniZzovat potencial
ekonomického ristu, ¢) bude ddsledné respektovat regionalni
a prirodni podminky.

+ Pro naplnéni cil Statni energetické koncepce z roku 2015
je pfedev$im doporuceno: a) zajistit provozuschopnost
elektriza¢ni a plyndrenské soustavy, b) prosadit realizaci
velkych zdrojd s nizkymi emisemi, ¢i bez emisi oxidu uhli¢itého,
c) podporovat energeticky a ekonomicky efektivni Gspory.

SPOTREBA ELEKTRINY A PLYNU

- Dlouhodobé je ocekavan dalsi narst podilu elektriny
v energetické bilanci statu. | pres znacné ocekavaneé Uspory
bude prevladat rastovy trend. Je nezbytné pravidelngé
analyzavat moznosti vyvaje poptavky po elektfing,
pfedevéim v novych oblastech spotfeby (napt. elektromabily,
klimatizace, tepelna ¢erpadla pro vytépéni) a vyhodnocovat
pribézne potencial Uspor, a to také ve vazbé na plynarenstvi
a teplarenstvi.

Doporucuje se pravidelné analyzovat moznosti vyvoje
poptavky po plynu, predevsim v dosud nerozvinutych

a novych oblastech (monovyroba elekttiny, mikrokogenerace,
CNG, ndhrada za hnédé uhli, prechod k DZT), a vyhodnocovat
potencidl Uspor energii, to vse provazané ve vazbé

na elektroenergetiku a teplarenstvi.

MEZINARODNI SPOLUPRACE

- Z pohledu zajisteni bezpecné dodavky elektriny
v dlouhodobém harizontu je doporuceno aktivne pristupovat
k integraci trhi s elektfinou s okalnimi staty a sledovat situaci
v oblasti regulatornich zmén budoucich vynost a rentability
vyroby elektfiny (pfedevéim jde o zavadeéni tzv. kapacitnich
plateb).

Zpréva o ocekadvané rovnovaze mezi nabidkou a poptéavkou elektfiny a plynu
Expected Electricity and Gas Balance Report

Based on researches, analyses, predictions and calculations, these
conclusions were formulated:

GENERALLY

+ Ensuring a secure and reliable supply of electricity and natural gas
should be still the primary motive for taking decision about every
balances or development plants.

+ At EU level it is suggested to enforce transparent energy and
environmental policy which a) will follow energy European
dependency on external sources, b) will not decrease potential of
economic growth, ¢) will respect regional and natural conditions.

+ To comply with the State Energy Policy 2015 it is suggested
primarily: a) ensure electric and gas systems operable, b) enforce
the realization of big low-emission, or no emission, dioxide carbon
sources, ¢) energetically and economically support effective
savings.

ELECTRICITY AND GAS CONSUMPTION

+ In a long-term harizon, the growth of share of electricity on state’s
energy balance is expected. Despite effective savings, the growth
trend will be continuing. It is also need to analyze possibilities
of next development of demand for electricity, primarily at new
branches of industry (electric cars, air condition, and heat pumps
for heating) and evaluate a potential of saving in heat and gas
industries too.

- It is suggested to regularly analyze possibilities of development of
demand for gas, primarily at not so developed and new branches
of industry (monoproduction of electricity, micro-CHP, CNG,
substitute for brown coal and transition to long-distance district
heating), and evaluate potential of energy saving not only in
electricity industry, but also in heat industry.

INTERNATIONAL COOPERATION

- It is suggested to ensure secure supplies of electricity in a long-
term horizon, actively attitude to integration of foreign energy
markets and monitor situation in a field of regulatory changes
of future revenues and profitability of electricity generation
(establishment of capacity payment, primarily).



- Doporutuje se prosazovat integraci CR do projektd
plynovodnich tras a tim diverzifikovat zdroje i prepravni
trasy plynu (pfistup k polskému LNG termindlu a napojeni
na rakouskou plynovodni infrastrukturu).

+ Z pohledu zajisteni bezpecné dodavky plynu v dlouhodobém
haorizontu je doporuceno aktivné pristupovat k integraci
trhd s plynem s okolnimi staty a sledovat situaci v oblasti
regulatornich zmén.

BEZPECNOST DODAVEK

+ Doporucuje se zachovat dlouhodobé sobéstacnost ceské
elektroenergetiky ve vyrobé elektfiny a poskytovani zaloh
a regulacnich vykon(, a to predevsim s ohledem na to, Ze
soucasna nejistota v oblasti investic do zdrojové zakladny
v Evropé vede mnoheé staty k vytvareni koncepce deficitni,
nanejvys vyrovnané elektroenergetické bilance.

Doporucuje se najit optimalni vyuziti zdrojd zemniho plynu

na Uzemi CR (konven&ni zasoby, bioplyn, potencialng

i bridlicovy plyn), a to na zakladé studie ekonomickych pFinost
a environmentalnich dopadd. Doporucuje se pravidelné
provadeét analyzy ekonomické, environmentalni a geologické

a stanovovat, do jaké miry je mozné domaci nalezisté zemniho
plynu vyuzit.

Ve sttednédobém horizontu ma ES CR dostatek primarnich
zdrojd, poté nastava potreba nutné transformace i v této
oblasti. Doporucuje se pokracovat v jaderném programu tak,
jak navrhuje Stétni energeticka kancepce. Vyuziti jaderné
energie navysuje energetickou sobéstacnost a je cestou

k nizkoemisni energetice i v dlouhodobé perspektive. Potlacent
jaderného programu zvysuje riziko dovozni zavislosti

a navys$ovani cenoveé urovne elektfiny. Pri vysokém tlaku

na snizovani emisi oxidu uhli¢itého se doporucuje vyuzit
dodavky tepla z jadernych elektraren. Vzhledem k vybornym
provoznim charakteristikdm Jaderné elektrarny Dukovany je
doporuceno prodlouzit jeji provoz na maximalni moznou dobu.

Preference doméacich zdrojl by méla byt strategickou
odpovedi na soucasnou vysokou miru nejistoty budouciho
vyvoje trhu s elektrinou i plynem a nejistotu politické

situace a bezpec¢nosti dodavek ze zahranic¢i. Doporucuje se
nenavysovat neumérné vyuziti plynovych zdroj pfi vyrobé
elektriny a tepla. Vyvazeny kompromis vyuziti zemniho plynu
v téchto oblastech nabizi platna Statni energeticka koncepce,
ktera by v této oblasti méla byt vychozim dokumentem.

Pro planovani rozvoje plynarenstvi se doporucuje pragmaticky
zvazovat hledisko dlouhodobé energetické bezpecnosti

a dovozni zavislosti. Doporucuje se posileni napojeni oblasti
severni Moravy a Slezska na prepravni soustavu realizacf
plynovodu Moravia.

- It is suggested to support integration of Czech republic into gas
interconnection projects and diversify not only sources, but
transit corridors of natural gas too (access to LNG terminal in
Poland, interconnection with Austrian gas infrastructure).

« For ensuring safe supplies, it is highly recommended to monitor
actively attitude to international integration of foreign gas
markets, and manitor situation in a field of regulatory changes.

SECURITY OF SUPPLIES

- It is suggested to keep today’s self-sufficiency of the Czech
electricity industry and providing reserves and regulatory
capacities. Nowadays, the uncertainty in the field of investments
to European source base lead many countries to establish deficit
conceptions, or balanced energetic balance.

It is suggested to find optimal use of natural gas sources in

the Czech Republic (conventional reserves, biogas, shale gas
potentially). It is based on economical contribution studies and
environmental assessments. It is recommended to provide
economic analysis, environmental and geological and to evaluate
how the domestic sources of natural gas could be use.

In a medium-term horizon, the Czech Republic PS has sufficient
amount of PES. Then, the transformation in this field will be
needed. It is recommended to keep continuing in nuclear program
as proposed by the State Energy Policy 2015. Use of nuclear
energy increases energy self-sufficiency and it is also way

to no-emission energy industry in a long-term horizon. If the
nuclear program was closed, the risk of export dependency and
growth of prices for electricity would increase. Pressure on
decreasing of emission of carbon dioxide, it is suggested to use
heat from nuclear power plants. According to great operational
characteristics of Dukovany NPP, it is suggested to elongate its
operation to maximal possible limit.

Preferences of domestic sources would be a strategical response
on nowadays high uncertainty of future electricity and gas
market’s development and political uncertainty and supplies’
security from abroad. It is suggested to not increase the use of
natural gas sources for production electricity and heat. Balanced
compromise of the natural gas use offers the State Energy Policy,
which should be the starting document in this field.

For planning gas industry’s development it is suggested
pragmatically contemplate the long-term aspect of energy
security and import dependency. It is recommended to make new
interconnections towards North Moravia and Silesia by Moravia
pipeline.

Shrnuti
Conclusions

79



80

- Doporucuje se sledovat situaci v uskladnovani plynu a zajistit
vyuzivani zasobnikd plynu v CR a jejich rozvoj adekvatni
predpokladané spotrebé. Doporucuje se nesnizovat nyngjsi
Uroven zajisténosti soustavy kapacitami zasobnikd plynu.
Pro bezpec¢ny provoz plynarenstvi jsou zasaobniky plynu velmi
dalezité. V pripadeé Spatné rentability provozu zésobnikd
je pak doporuceno najit zplsob, jak jejich provoz zajistit
na nekomercéni bazi.

NOVE TECHNOLOGIE

- Doporucuje se, aby prechod k decentralni energetice byl
pouze Castecny a pozvolny, a to predevsim za vyuziti
obnovitelnych zdrojd. Pri stanovavani miry uplatnéni
zdrojli rozptylené vyroby je doporuceno vedle plné trznich
principd respektovat dvé zékladni hlediska: a) energetickou
bezpecnost, b) provozuschopnost ES. VyuZiti potencidlu je
nutno konfrontovat s dopady na zajisténi zaloh a regulacnich
schopnosti soustavy.

S rozvojem lokalni vyroby bude ¢im dal vyznamnéjsim
problémem Uplnost bilance elektfiny (vyroba a spotfeba)

z pohledu mérenych a vykazavanych hodnat. Je nutné
zajistit, aby se do ES nepfipojovala nemérené vyroba, ktera
by vedla k nemoznosti sestaveni Uplné bilance a nedostatku
informaci pro vyhodnocovani jejiho provozu, napf. i miry
dosahaovanych Uspor.

Doporucuje se sledovat a podpaorovat razvoj elektromobility
na trznim principu a v technicko-ekanomicky aoddvodnéné
mite. Elektromobilita prispéje ke snizeni zavislosti CR

na dovozovych kapalnych palivech a ke snizeni emisi skodlivin,

zejména v méstskych aglomeracich.

VEDA A VYZKUM

Energetika bude ve stfednédobém az dlouhodobém horizontu
potrebavat nové technologie. Zejména jde o denni a sezonni
akumulaci elektfiny (v souvislosti s dal$im rozvojem OZE)

a systém inteligentniho méreni, fizeni a komunikace, ktery
bude potrebny zejména pro pfipad intenzivniho rozvoje
elektromobility. Oblast novych technologii je prilezitosti pro
¢esky primysl, a proto je patfebné vytvorit podminky pro
uplatnéni domaciho vyzkumu, vyvoje a vyroby.

- It is suggested to monitor situation in the field of gas storing
and arrange for Czech gas storage facilities” use and their
adequate development according to anticipated consumption. It is
recommended to not decrease nowadays level of self-sufficiency
of the system by gas storage capacities. For secure operation
of the gas industry, gas storage facilities are highly important. In
case of warse profitability of the operation, it is suggested to find
a way how to ensure their operation on non-commercial platform.

NEW TECHNOLOGIES

« It is suggested to make partial or slow transition to decentral
energy industry, following use of renewable energy sources.
Considering the share of decentralized sources, it is recommended
to respect not only market principle, but two more main aspects:
a) energy security, b) operability of PS. It is needed to confront
consequences among utilization of potential, on the one side, and
ensuring reserve and regulatory abilities, on the second side.

- Development of decentralized sources will be higher and higher
problem of electricity balance (consumption and generation) from
the view of measured and reported values. It is needed to ensure
that unmeasured generation must not be connected. If not,
information needed for balance and operation assessment would
be unavailable. It would hassle assessment of saving measures
for example.

- It is suggested to monitor and support development of electric
cars, based on market platform and in techno-economical extend.
Electric cars will decrease dependency of the Czech Republic
on imported liquid fuels and will lead to decrease in pollutant
emissions, primarily in agglomerations.

SCIENCE AND RESEARCH

Energy industry will need new technologies in a medium and
long-term horizon. Particularly, daily and seasonal accumulation of
electricity (due to the RES development) and the system of smart
metering, operation and communication, which will be needed for
the case of intensive electric cars’ branch development. Branch

of new technologies is an opportunity for the Czech industry;
therefore it is needed to make conditions for utilization of domestic
research and production.
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OTE, a.s. - POSKYTOVATEL KOMPLEXNICH
SLUZEB NA TRHU S ELEKTRINOU A PLYNEM
V CESKE REPUBLICE

- spolehlivé zpracovani a vymeéna dat a informaci na trhu
s elektfinou a trhu s plynem prostrednictvim centra datovych
a informacnich sluzeb 24 hodin, 7 dnd v tydnu,
- organizovani kratkodobého trhu s elektfinou a plynem,
- zUc¢tovani a vyporadani odchylek mezi smluvnimi
a skutec¢nymi haodnotami dodavek a odbérd elektriny a plynu,
- poskytovani technického a organizacniho zédzemi pro zménu
dodavatele elektriny a plynu,
- administrace vyplaty podpory obnovitelnych zdrojd energie,
- vydévani a sprava systému zaruk plvodu elektfiny
z obnovitelnych zdrojq,
- sprava narodniho rejstriku jednotek a povolenek na emise
sklenikovych plynt.
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OTE, a.s. — PROVIDER OF COMPREHENSIVE
SERVICES ON THE ELECTRICITY AND GAS MARKETS
IN THE CZECH REPUBLIC

- reliable data and information processing and exchange on the

electricity and gas markets through the Data and Information
Service Centre, 24 hours a day, seven days a week,

+ organizing the short-term electricity and gas markets,

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

« provision of technical and organizational support for change of
electricity and gas supplier,

- administration of payments of subsidies for renewable energy
sources,

+ issuance and administration of guarantees of origin of electricity
from renewable sources,

- administration of the national registry for trading of greenhouse
gas emission units and allowances.

CONTACTS

OTE, a.s.
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186 00 Praha 8 - Karlin
Czech Republic

Tel. +420 296 579 160
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