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UvoD
INTRODUCTION

Elektroenergetika, teplarenstvi a plynarenstvi jsou
nejdalezitéjsimi energetickymi systémy a zajisténi rovnovahy
mezi stranou poptavky a nabidky je celospolec¢enskym zajmem.
Operétor trhu (OTE, a.s.) je povinen zpracovéavat a pfeddvat
Ministerstvu priimyslu a obchodu, Energetickému regula¢nimu
Uradu, provozovateli prenosové soustavy a provozovateli
prepravni soustavy alespon jednou ro¢né zprévu o budouci
ocekavané spotrebé elektriny a plynu a o zpisobu zabezpeceni
rovnovahy mezi nabidkou a poptavkou elektfiny a plynu.

Cilem studie je provéfit mozné cesty vyvoje elektroenergetiky
a plynarenstvi, nalézt problematické ¢i nebezpecné tendence
a stanovit limity a rizika, a to pro obdobi 2017 az 2050.
Ustiednim tématem studie je fenomén decentralizace
energetiky. O¢ekdvand dlouhodobd rovnovdha mezi nabidkou
a poptdvkou elektfiny a plynu poskytuje odpovedi na otazky:

- Muze decentralni energetika nahradit energetiku centralni?
Pokud ano, za jakych podminek?

- Jak se bude vyvijet poptavka po elektfiné a plynu? Kolik
plynu bude potfeba importovat?

- Jaky mlze byt rozvoj a provoz zdrojové zékladny?

- Jaky mlze byt rozvoj a provoz zasobnikd plynu a jaka bude
jejich budoucf potfeba?

- Bude kapacita siti dostatec¢na? Jaka jsou mozna opatrenf
pro jejich pripadné posileni?

+ Jaka bude nabidka a situace na trhu s elektfinou a plynem?

- Jaké jsou technické, ekonomické, environmentaini
a bezpecnostni disledky raznych cest rozvoje?

Vystupy z feSeni v podobé zprav, prezentaci na setkanich
odbornych skupin a dal$ich informacnich materiélt poskytujf
decizni sféte Ceské republiky oporu pro politickd rozhodnuti
o budouci kancepci energetiky. Pfi zpracovani studie byla
vyuzita data Ucastnikl trhu ze zari 2016.

The electricity, heating and gas industries are the most important
energy systems, securing the balance between supply and

demand is in the interest of the whole society. The market operator
(OTE, a.s.) is obliged to process and submit — to the Ministry of
Industry and Trade of the Czech Republic, the Energy Regulatory
Office, the electricity transmission system operator and the gas
distribution system operator — a report on the anticipated future
electricity and gas consumption and the ways of securing the
balance between the supply of, and demand for, electricity and gas.

The objective of the document is to verify the possible development
paths of the electricity and gas industries, find the problematic or
dangerous trends, and set limits and risks for the period from 2017
to 2050. The central topic of the study is the phenomenaon of the
decentralization of the energy industry. The Anticipated Long-term
Balance between Gas Supply and Demand provides answers to the
following questions:

+ Can the decentralized energy industry replace the centralized
energy? If so, under what conditions?

In what way will the electricity and gas demand develop? How
much gas will need to be imported?

+ What kind of development of the source base is anticipated?
How will gas storage facilities be used and developed; and what
extent will it be needed?

+ Will the electrical grids capacity be sufficient? What are the
measures to strengthen their potential?

+ What will the situation on electricity and gas market be like?

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

The outputs from the solutions in the form of reports,
presentations at the meetings of professional groups and other
information materials, provide support to the decision-making
sphere of the Czech Republic for political decisions about the
future concept of the energy industry. For the elaboration of the
document, the data from the market participants from September
2016 were used.
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ELEKTROENERGETIKA - VARIANTY

ELECTRICITY INDUSTRY -

NAVRH VARIANT

Vychozim stavem navrhu je Nulova varianta, na niz navazuje
trojice rozvojovych variant, které jsou zalozeny na vzajemne
komplementarnich provazanych predpokladech, které
mohou byt za urcitych okolnosti spinény. Kazda z variant je
pripadovou studii, v niz jsou prezentovany mozné cesty
rozvoje a jejich dasledky. Nejedna se tedy o projekci stavu
energetiky do roku 2050.

Hlavnim kritériem rozlisenf variant je mira budouci centralizace,
respektive decentralizace energetiky — tyto dva mezni sméry
jsou predstavovany variantami Centralni a Decentralni. Mezi
nimi se nachazf varianta Koncepc¢ni, které vychazi ze Statn/
energetické koncepce. VSechny varianty zajistuji sobéstacnost
v pokryti poptavky elektfiny — nepocitaji tedy s dovozy
elektriny ze zahranici.

Pri navrhu variant se vychazi z dosavadniho vyvoje

a soutasného stavu energetiky CR. Jsou analyzovany

realné moznosti zmén energetiky v budoucnu, a to v celém
retézci vyroba — prenos — distribuce — spotreba elektfiny.
Kritériem diferenciace variant je rozvoj decentralni energetiky,
nicméné v navazujicich analyzach jsou komplexné hodnocena
i v8echna dalsi adekvatni kritéria technicka, environmentalni

i ekonomicka. Za decentralni jsou povazovany zdroje pfipojené
do siti vn a nn. Nasledujici vycet uvadi seznam predpokladt

a charakteristickych rysU, které jsou spolec¢né variante
Kancepéni, Centralni i Decentralnf.

- Varianty vychazeji z predikce poptavky elektriny, ktera
zahrnuje vyrazné Uspory, ale predpoklada také konvergenci
CR k pramérné ekonomické vykonnosti EU. Na Grovni
TNS se predikce spotfeby mezi variantami lisi predevsim
z d@ivodu prechodu od CZT k DZT, které bude ¢astecneé kryto
elektfinou. Podil elektfiny v energetické bilanci CR bude
nartstat.

- Varianty jsou koncipovany jako dlouhodobé sobéstacné
v zasobovani elektrickou energii: importy elektfiny mohou
byt realizovany jen na preklenuti kratsiho obdobf nesouladu
nabidky a poptavky vlivem odstavovani a instalace zdrojl
vétsich jednotkovych vykonu.

- Spolehlivost provozu zdrojové zakladny: vzhledem
k narGstu dlleZitosti elektriny je pozadovano mirné
navysovani spolehlivosti provozu.

VARIANTS

DESIGN OF THE VARIANTS

Base case is described in the so-called Zero variant followed by
three development variants based on mutually complementary
interconnected presumptions which can be met under certain

circumstances. Each of the variants is a case study; it is therefore

not a design of the energy industry state till 2050.

The main criterion differentiating the variants is the rate of
future central or distributed energy industry — these two limit
directions are represented by the Centralized and Distributed
variants. The Conceptual variant based on the State Energy Policy
is positioned in between. All variants ensure self-sufficiency in
electricity supplies — they do not consider electricity imports
from abroad.

Design of the variants is based on previous development and
current state of the energy industry in the Czech Republic. Real
possibilities of future changes in energy industry are considered
in the entire chain of electricity generation — transmission —
distribution — consumption. The criterion differentiating the
variants is the development of distributed energy industry;
nevertheless, in the following analyses, whole range of adequate
technical, environmental and economic criteria is comprehensibly
assessed. The distributed sources include all sources connected
to high voltage and low voltage networks. The list below presents
the presumptions and characteristic features common to the
Conceptual, Centralized and Distributed variant.

+ The variants are based on prediction of demand for electricity
which includes considerable savings but also anticipates
convergence of the Czech Republic economic performance to EU

average. On the level of domestic net consumption, predictions of

consumption differs among variants mainly due to the transition

from district heating to local heating which will be partly covered

by electricity. Share of electricity in energy balance of the Czech
Republic will grow.

- In view of electricity supplies, the variants are designed as
self-sufficient in the long-term: electricity imports can only be
realised to bridge a short time period of discrepancy between
supply and demand caused by decommissioning or installation of
large unit capacities.

- Reliability of source base operation: with respect to increasing
importance of electricity, moderate increase in operation
reliability is required.
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- Dostatek regulaénich vykoni: je pozadovano splnénf
vsech pozadavkd na regulacni vykony; v pfipadé potreby
jsou realizovéna opatteni na zajisténi jednotlivych kategorif
regulacnich vykond.

+ Provoz jaderné elektrarny Temelin: pocita se s tim, Ze
stavajici bloky jaderné elektrarny Temelin budou v provozu az
za sledovany horizont roku 2050.

- Provoz preéerpavacich vodnich elektraren: predpoklad je,
7e v8echny stavajici pre¢erpavaci elektrérny v CR budou

v provozu az za sledovany harizont roku 2050.

- Elektrarny na fosilni paliva: parni elektrarny véetné
zavodnich jsou zde zahrnuty na zékladé vysledkd
dotaznikového Setreni a dle diskusi s jejich provozovateli.

+ Vyuziti hnédého uhli: ve vSech variantach je vyznamnym
rysem prechod ¢asti hnédouhelnych vyroben elektfiny

a dodavkoveho tepla na jina paliva, kterymi jsou zejména
zemni plyn a biomasa.

- Vroce 2015 bylo rozhodnuto o zruseni Gzemné-
ekologickych limitt na lomu Bilina. S prislusnymi zédsobami
je ve vSech variantach pocitano, o uhli za limity se jiz u lomu
Bilina nehovorf.

- Dovozy ¢erného uhli: 74dné z variant nepocité s realizaci
novych blokd na dovozové ¢i tuzemské cerné uhli.

- Pogéita se s tim, Ze po doziti teplarenského zdroje Mélnik
I po roce 2035 bude zasobovani Prahy feseno novym
paroplynovym zdrojem v lokalité Mélnik s vykonem 840 MW.
- Spalovny odpadu: ve vSech variantéch je brana v Gvahu
vystavba novych spaloven odpadu; kromé ¢tyr stavajicich
spaloven v Praze, Brng, Liberci a Chotikové se kolem roku
2023 podita s dali spalovnou (napt. Komotany), v dalgich
letech pak s pribéznymi prirtstky.

- Zachycovani a uskladiiovani oxidu uhli¢itého (CCS):

o0 technologii CCS se neuvazuje v zéddné z variant; varianta
Decentralni v8ak pocita s technologii CCU.

+ Trh s povolenkami na emise oxidu uhliéitého: vSechny
varianty predpokladaji zachovani mechanismu EU ETS

a funkéni trh s povolenkami (ceny povolenek jsou variantni).
- Regulace toku vykonu na mezistatnich profilech: na profilu
CZ/DE se ve vSech variantach pocitd s nasazenim PST,
jejichz uvedeni do provozu se predpokladéa v roce 2017.

- Obnova a rozvoj elektrickych siti: ve vSech variantach
jsou brany v Uvahu obnova a rozvoj sitové infrastruktury
podle dlouhadobych rozvojovych plant jejich provozovateld.
V prenosove siti se predpoklada, Ze k roku 2040 dojde k plné
nahrade soucasné sité 220 kV siti 400 kV.

- Regulation capacities sufficiency: fulfiment of all regulation

capacities requirements is requested; if needed, measures
to ensure regulation capacities in respective categories are
adopted.

- Operation of the Temelin nuclear power plant: current blocks of

the Temelin NPP are considered to operate behind the observed
time horizon of 2050.

- Operation of pumped storage hydroelectric power plants: all

present pumped storage hydroelectric power plants in the Czech
Republic are considered to operate behind the observed time
harizon of 2050.

+ Fossil power plants: steam power plants including autoproducers

are taken into account according to results of a questionnaire
survey and discussions with their operators.

- Use of brown coal: all variants feature transferring of part of

brown coal electricity and heat production plants to other fuels,
especially to natural gas and biomass.

- In 2015, it was decided to cancel the land-ecological limits for

the Bilina mine. All variants caonsider the respective reserves.

- Hard coal imports: none of the variants considers commissioning

of new blocks firing imported hard coal.

- It is considered that after decommissioning of the Mélnik

| heating source in 2035, supplies for Prague will be provided
by a new steam-gas power plant in the MéInik location with the
capacity of 840 MW.

- Waste incineration plants: construction of new waste

incineration plants is considered in all variants; apart from four
present incineration plants in Prague, Brno, Liberec and Chotikov,
another plant is considered in around 2023 (e.g. Komorany) as
well as further additions in later years.

- Carbon capture and storage (CCS): none of the variants

anticipates the CCS technology; the Distributed variant however
considers the CCU technology.

- Market with allowances for carbon dioxide emissions: all

variants assume maintaining of the EU ETS mechanism and
functional allowance market (allowance price varies in the
variants).

- Regulation of power flow at cross-border profiles: use of PST

at the CZ/DE profile with commissioning anticipated in 2017 is
considered in all variants.

- 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,

Elektroenergetika — varianty
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VARIANTA NULOVA

Varianta Nulova vychézi z analyzy vychoziho stavu reseni,

kdy je pro ocekavanou spotfebu elektfiny detekovana potfeba

nového vykonu pro ES CR:

- predpoklada se budouci postupny Utlum soucasnych zdrojd
dle dostupnych udajq,

+ nepredpoklddaji se 2adné nové zdroje v ES CR,

-+ na zakladé pokryvani diagramu zatiZeni je indikovan ¢asovy
profil, ve kterém se jiz projevuje trvaly vykonovy deficit
zdrojové zakladny.

Zjistény ¢asovy horizont je spise optimistickym tdajem,

nebot v konkrétnich krétkodobych ¢asovych Usecich béhem
varianta Nulova nenf doplfiovéna o zddné nové zdroje, a neni
tedy dlouhodobé provozovatelnd, je s ostatnimi variantami
srovnavana pouze v takovych parametrech a ¢asovych fezech,
kde je takovéto srovnani relevantni.

TRH S ELEKTRINOU, EVROPSKE SOUVISLOSTI
Varianta Nulova predpoklads, Ze ve stfednédobém horizontu
nedojde k Uspésné népravé soucasné neprizniveé situace

na trhu s elektrinou. Predpoklada se tedy pokracovani

nyngjsiho stavu, kdy nizka cena elektfiny na burze nemotivuje
investory k vystavbé novych zdrojt velkych jednotkovych
vykonU. Zaroven se uvazuje i 0 setrvani sou¢asné nepiehledné

a nestabilni situace v pripojovani a podpore zdrojd malych
vykon@ v CR, a nedochézf tak ani k rozvoji decentraini energetiky.

Obdobna situace se predpokladé i ve vétsine ostatnich
stfedoevropskych zemi, a proto nenf poc¢itano ani s fesenim
v podobé& masivnich importd elektfiny do CR.

POPTAVKA PO ELEKTRINE

Potreba nového vykonu je ovérovéna pro variantu predikce
poptavky elektfiny Kancepéni. Tuzemské netto spotfeba
elektriny se mezi roky 2015 a 2050 dle této varianty navysi
0 25%. Pri zahrnuti elektromobility je toto navyseni 34 %.

ZDROJOVA ZAKLADNA

Ve varianté Nulové se prfedpokladé pouze provoz soucasnych
zdrojl a jejich budouci postupny Gtlum dle znamych Udaj
jejich provozovateld, nepredpokladaji se zadné nové zdroje
vyjma zdroju, které jsou v dobé zpracovani studie tésné pred
dokonc¢enim, nebo se jiz nachazeji ve zkusebnim provozu

a jejichz zprovozneni Ize povaZovat za racionalné verohodneé.
Jedna se zejména o zdroje pfimo navazané na primyslovou
vyrobu (zdvodni elektrarny), jejichZ zprovoznéni je vyznamné
z lokdIniho hlediska, celosystémaové vSak nikoliv.

ZERO VARIANT

The Zero variant is based on the analysis of the initial solution

where the need of new capacity for the Czech Republic's power

system is detected for the expected electricity consumption:

- future gradual decline in current sources is anticipated according
to available data,
no new sources in the Czech Republic's power system are
anticipated (see below for details),

- time profile in which permanent deficiency of the source base
occurs is indicated upon covering of the load diagram.

The detected time profile is rather optimistic because in specific
short-time periods the deficit may appear earlier. With respect to
the fact that the Zero variant, there are commissioned no 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.

ELECTRICITY MARKET, EUROPEAN CONSEQUENCES
The Zero variant anticipates that present unfavourable situation on
the electricity market will not be rectified successfully in mid-term
horizon. Preservation of current situation is therefore presumed
where low electricity price on the exchange does not motivate
investors to build new sources of large unit capacities. At the same
time, continuing of present chaotic and instable/unstable situation
in connecting and support for small sources in the Czech Republic
is presumed and the distributed energy industry therefore does not
develop, either.

Such situation is also anticipated in majority of other Central
European countries which is why massive electricity imports to the
Czech Republic are not considered either.

DEMAND FOR ELECTRICITY

The need of new capacity is verified for the Conceptual variant,
reference version, of prediction of demand for electricity. According
to this version, the domestic net electricity consumption will
increase by 25% between 2015 and 2050. When considering
electromobility, the increase will amount to 34%.

SOURCE BASE

For the Zero variant, only the operation of current sources and their
gradual decline according to data known from their operators is
considered; no new sources are presumed apart from those which
are just before commissioning or are run in pilot scheme at the time
when this study is being elaborated and whose commissioning can
therefore be considered sufficiently credible. It mainly concerns
the sources directly connected to industrial production (so-called
autoproducers) whose commissioning is important from the local
point of view but not in terms of the entire system.
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Zasadni vliv na analyzy Nulové varianty ma predevsim zahrnutf

provozu stévajici jaderné elektrarny Dukovany, jejiz odstaveni
bude zaviset na mite prodluzovani povalent jejiha provozu.
Pro variantu Nulovou se po¢ita s terminem odstaveni JEDU
alternativng, a to v letech 2025 a 2027, nebo 2035 a 2037,
pripadne 2045 a 2047. Nasledujici obrazek ukazuje prebytky
a nedostatky pohotového vykonu pro variantu Nulovou.

Obrazek 1
Figure 1

The Zero variant analyses are significantly affected by operation of
the existing Dukovany nuclear power plant whose decommissioning
will depend on the extension rate of its operation permit. For the
Zero variant, the term of decommissioning is considered in variants,
i.e.in 2025 and 2027, 2035 and 2037 or 2045 and 2047.

Piebytky (+) a nedostatky (-) pohotového vykonu pro variantu Nulovou
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VARIANTA KONCEPCNI

Varianta Koncepéni (znatena K) vychazi z koridor vytycenych
ve Stdtni energetickeé koncepci z roku 2015 a konkretizuje
rozvoj ES CR dle jejiho Optimalizovaného scéndre a dle nzord
predstaviteld ¢eské decizni sféry (pfedevsim MPO) z roku
2016. Pro variantu je charakteristicka vystavba jadernych
blokl v obou stévajicich lokalitach a relativné ambiciozni rozvoj
obnovitelnych zdrojd. Doplnény jsou rovnez plynoveé zdroje.

TRH S ELEKTRINOU, EVROPSKE SOUVISLOSTI
Varianta Koncep¢ni pfedpoklada napravu soucasného stavu
na trhu s elektfinou a postupny navrat k trznim principtm

ve stfednédobém horizontu, pficemz budou nastaveny takové

podminky, pri kterych bude decentralizace energetiky pozvolna.

V Ceské republice se predpoklada fungovani trhu na trovni
zajistujici rentabilitu vystavby a provozu jadernych elektraren.
Varianta Koncep¢nf pfedpoklada funkénf trh s povolenkami

a otekava cenu 50 EUR/EUA v roce 2050.

2030 2035

2040 2045 2050

CONCEPTUAL VARIANT

The Conceptual variant (marked as Co) is based on the limits
defined in the State Energy Policy from 2015 and specifies the
development of the Czech Republic's power system according to
its Optimized scenario and according to opinions of the decision
sphere representatives (notably the Ministry of Industry and Trade)
from 2016. The variant is characterised by construction of nuclear
blocs in two present locations and rather ambitious development of
renewable sources. Gas sources are also included.

ELECTRICITY MARKET, EUROPEAN CONSEQUENCES
The Conceptual variant anticipates remediation of the current
electricity market situation and gradual return to market principles
in mid-term horizon while setting appropriate conditions for gradual
transition to distributed energy industry. Market functioning is
expected at a level ensuring profitability of construction and
operation of the nuclear power plants in the Czech Republic.

The Conceptual variant anticipates well working allowance market
and the price of 50 EUR/EUA in 2050.

Elektroenergetika — varianty
Electricity industry — variants



POPTAVKA PO ELEKTRINE

Ve varianté Koncepcéni se pocité s predikci poptéavky elektriny
dle varianty Koncepcéni. Predikce zahrnuje referencéni vyvoj
ekonomiky, demografie a rozvoje vyuziti spotfebict. Zahrnuje
také referencni, velmi vyrazné Uspory jak ve vyrobni

sfére, tak ve sféfe domacnosti. Vypocty zohledruji i rozvoj
elektromobility. Spotfeba bude zejména ke konci sledovaného
horizontu mirné navysovana ¢astecnym prechodem

od centrélniho zasobovani teplem k decentrélnimu, které
bude realizovano primou vyrobou tepla i tepelnymi cerpadly.
Tuzemska netto spotreba elektiiny se mezi roky 2015 a 2050
dle této varianty navysi o 25%. Pri zahrnuti elektromobility je
toto navyseni 34 %.

ZDROJOVA ZAKLADNA

Jaderné zdroje: varianta Koncepcni predpoklada provoz
stavajicich blokd jaderné elektrarny Dukovany do let 2035
az 2037 Spusténi novych dukovanskych blokd o vykonu

2x 1200 MW se predpoklada v letech 2035 a 2037. Déle se
téz pocitad s vybudovénim novych jadernych blokl o vykonu
2x 1200 MW v lokalité Temelin v letech 2039 a 2042.

Fosilni zdroje: varianta Koncepéni zachaovava limity tézby

na lomu CSA. Sougasti této varianty je novy hnédouhelny
blok v lokalité Pocerady o vykonu 1x 660 MW jako nahrada
stavajiciho zdroje, a to od roku 2031. Varianta dale pocita

s vyuzitim zemniho plynu, a to pro paroplynoveé bloky

o vykonech 430 MW, které budou zprovoznény v letech

2038 a 2045. Vzhledem k omezenému mnoZstvi regulujicich
hnédouhelnych blokl v soustavé se predpoklada pomérné
vysoké vyuziti téchto plynovych zdrojd, a to i v ndvaznosti
na rozvoj zdrojl obnovitelnych. Uplatnéni mikrokogeneracnich
jednotek je predpokladano v roce 2050 na 2,5 % odbérnych
mist elektfiny, coz v tomto roce predstavuje 306 MW
instalovaného vykonu MKO na hladiné vn, nn. Vedle
mikrokogeneracnich jednotek se pocita s rozvojem malych
kogeneraci do 2 MW elektrického vykonu, které se mohou
uplatnit bud v instalacich pro jednatlivé bytové domy, nebo
vykonu téchto technologif by kolem roku 2050 mohl doséhnout
Urovneé priblizné 300 MW.

Teplarenstvi: vedle vyraznych Uspor pocita varianta Koncepénf
s mirnym poklesem podilu CZT na celkovém zasobovani

teplem (v roce 2050 bude 5% konecné spotieby tepla z CZT
nahrazeno vyrobou v DZT). Nahrada paliva pro dodavky tepla

v CZT z hnédouhelnych zdrojl bude realizovana zemnim plynem
a biomasou.

DEMAND FOR ELECTRICITY

In the Conceptual variant, prediction of electricity consumption

is cansidered according to the Conceptual-reference version.

The prediction includes reference development of economy,
demography and use of appliances. It also includes reference,
highly significant savings in both production and household
sectors. The calculations also take into account electromability
development. Consumption is to be slightly increased at the end
of the observed time horizon due to the partial transfer from
centralized heat supply to distributed heat supply in the form

of direct heat production and by heat pumps. According to this
version, the domestic net electricity consumption will increase by
25% between 2015 and 2050. When considering electromobility, the
increase will amount to 34%.

SOURCE BASE

Nuclear sources: the Conceptual variant anticipates operation
of the existing blocks of the Dukovany NPP till 2035 to 2037.
Commissioning of the new Dukovany blocks with the capacity of
2x 1,200 MW is assumed in 2035 and 2037. Construction of new
nuclear blocks with the capacity of 2x 1,200 MW in the Temelin
location in 2039 and 2042 is assumed too.

Fossil sources: the Conceptual variant assumes preservation of
mining limits for the CSA mine. New brown coal block in Pogerady
is considered with the capacity of 1x 660 MW as a replacement
of the existing source by 2031 within this variant. The variant
also considers use of natural gas for steam-gas blocks with the
capacity of 430 MW which shall be commissioned in 2038 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, especially in relation to RES
development. Development of micro-CHP units is anticipated for
2.5% of gas offtake points in 2050, which means 306 MW of micro-
CHP installed capacity on high voltage and low voltage levels in
the involved year. Apart from the micro-CHP units, development is
expected in the category of small-scale CHPs with the capacity
of up to 2 MW which can be applied in installations for single
apartment buildings or instead of previous block district heating
stations. Total installed capacity of these technologies could
amount to ca. 300 MW by 2050.

Heating industry: in addition to significant savings, Conceptual
variant includes a slight decline in the overall share of DH heat
supply (in 2050, 5% of final consumption of heat from district
heating is replaced by LH). Replacement of brown coal fuels for
heat supplies is to be provided by natural gas and biomass.

Zpréva o ocekavané rovnovaze mezi nabidkou a poptavkou elektfiny a plynu

Expected Electricity and Gas Balance Report



Obnovitelné zdroje (stav v roce 2050):

« vodni elektrarny: 1136 MW (pfirGstky pouze na hlading vn,
nn — malé vodni elektrarny),

« vétrné elektrarny: 1169 MW (z toho na hlading vvn 520 MW,
na hladiné vn, nn 649 MW),

- fotovoltaické elektrarny: 5 850 MW (pouze na hlading vn, nn),

« bioplynové stanice (véetné skladkovych a kalovych plynd):
654 MW (pouze na hlading vn, nn),

+ biomasa (pfedevsim spoluspalovani): 1131 MW (z toho
na hladiné vvn 855 MW, na hladiné vn, nn 276 MW),

+ geotermalni zdroje: 30 MW (pouze na hlading vn, nn).

Nésledujici obrazek uvadi skladbu instalovaného vykonu
pro variantu Koncep¢n.

Obrazek 2
Figure 2

Varianta Koncepcni - instalovany vykon
Conceptual variant - installed capacity

30 000

Renewable sources (state in 2050):

« hydroelectric power plants: 1136 MW (increases only on HV

and LV levels — small-scale hydroelectric power plants);

+ wind power plants: 1169 MW (of which 520 MW on very HV level
and 649 MW an HV and LV levels);

+ photovoltaic power plants: 5,950 MW (only on HV and LV levels);

+ biogas stations (including landfill and sludge gases): 654 MW (only
on HV and LV levels):

+ biomass (especially cofiring): 1131 MW (of which 855 MW on very
HV level and 276 MW on HV and LV levels);

+ geothermal sources: 30 MW (only on HV and LV levels).

The following figure shows the composition of installed capacity
for the Conceptual variant.
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AKUMULACE A REGULACE NA STRANE SPOTREBY
Varianta Koncep¢ni pfedpoklada v roce 2050 instalaci zafizenf
pro akumulaci na dennf Grovni (bez PVE) o kapacité 4 320 MWh.,
Déle se uvazuje vyuziti elektrokotll v CZT k zaporné regulaci
vykonu na strane spotreby. Pocita se rovnéz s odlozenim ¢asti
spotieby ve spotrebicich, jaka jsou pracky a mycky. Sezanni
akumulace neni v této varianté zahrnuta.

2040

@ geotermdlini energie technological gas
geothermal
@ Dbioplyn + biogas
@ solarni energie * solar
@ biomasa * biomass

vétrna energie « wind

topné oleje * fuel oils
vodni energie *» water

zemni plyn « natural gas
@ jaderna energie * nuclear

¢erné uhli + hard coal
ostatni komunalini odpady
other municipal solid waste @ hnédé uhli « brown coal

2045 2050

ACCUMULATION AND REGULATION ON CONSUMPTION
SIDE, DEMAND SIDE MANAGEMENT

In 2050, the Conceptual variant anticipates installation of
accumulation facilities on daily level (without PSHPP) with

the capacity of 4,320 MWh. Use of electric boilers in central
heating is considered for negative regulation of the capacity on
consumption side. Delaying consumption within appliances such as
washing machines and dishwashers is also anticipated. Seasonal
accumulation is not included in this variant.

Elektroenergetika — varianty
Electricity industry — variants



10

VARIANTA CENTRALNI

Varianta Centrélni (znactena C) rozpracovava takovy smér
vyvoje ceské energetiky, ve kterém je zachovana energetika
i jeji fizeni tak, jak je zndme z dosavadnich zkusenosti.
Varianta je charakteristickad nejdel$im moznym provozem
soucasnych blokt jaderné elektrarny Dukovany a vystavbou
novych jadernych blokl v obou stavajicich lokalitach. Uvazuje
se proloment limitd t&2by na lomu CSA a vystavba novych
uhelnych blokl. Rozvoj obnovitelnych zdrojt je stridmy,

nikoli v8ak nulovy, a je uskute¢nén spiSe formou parkd nez
instalaci na odbérnych mistech. Uplatnéni plynovych zdrojd
systémového charakteru je vzhledem k vys$si dostupnosti
tuzemského hnédého uhli ponékud nizsi nez ve varianté
Koncepcéni.

TRH S ELEKTRINOU, EVROPSKE SOUVISLOSTI
Varianta Centralni predpoklada napravu soucasného stavu

na trhu s elektfinou a postupny navrat k trznim principtim

ve stfednédobém horizontu, pfi¢emz budou nastaveny takové
podminky, pfi kterych bude decentralizace energetiky jen velmi
pozvolnd. V Ceské republice se predpoklada fungovani trhu

na Urovni zajistujicl rentabilitu vystavby a provozu jadernych
elektraren. Varianta Centralni predpoklada funkéni trh

s povolenkami a o¢ekavé cenu 30 EUR/EUA v roce 2050.

POPTAVKA PO ELEKTRINE

Ve varianté Centralni se pocita s predikci poptavky elektiiny
dle varianty Centralni. Predikce zahrnuje referen¢ni vyvoj
ekonomiky, demografie a rozvoje vyuziti spotrebicl. Zahrnuje
také referencni, velmi vyrazné Uspory jak ve vyrobni

sfére, tak ve sfére domacnosti. Vypocty zohlednuji i rozvoj
elektromobility. Tuzemska netto spotreba elektfiny se mezi
roky 2015 a 2050 dle této varianty navysi o 25 %. Pri zahrnutf
elektromobility je toto navyseni 34 %.

ZDROJOVA ZAKLADNA

Jaderné zdroje: varianta Centraini predpoklada provoz
stavajicich blokd jaderné elektrarny Dukovany do let 2045
az 2047. Ve stejnych letech se ocekava spusteni novych
dukovanskych blok( o vykonu 2x 1200 MW. Déle je téz
pocitano s vybudovanim novych jadernych blokd o vykonu
2x 1200 MW v lokalité Temelin v letech 2039 a 2041.

CENTRALIZED VARIANT

The Centralized variant (marked as Ce) deals with the direction of
the Czech energy industry development where the energy industry
and its control remains the same as we know it from our present
experience. The variant is characterised by the longest possible
operation of present blocks of the Dukovany nuclear power plant
and construction of new nuclear blocks in both present locations.
The cancelling of mining limits on the CSA mine is assumed as

well as construction of new coal units. Development of renewable
sources is moderate but not zero and is implemented in the form

of parks rather than installations in offtake points. Utilization of
system gas sources is slightly lower than in the Conceptual variant.

ELECTRICITY MARKET, EUROPEAN CONSEQUENCES
The Centralized variant anticipates remediation of the current
electricity market situation and gradual return to market principles
in mid-term horizon while setting appropriate conditions for gradual
transition to distributed energy industry. Market functioning is
expected at a level ensuring profitability of construction and
operation of the nuclear power plants in the Czech Republic.

The Centralized variant anticipates well working allowance market
and the price of 30 EUR/EUA in 2050.

DEMAND FOR ELECTRICITY

In the Centralized variant, prediction of demand for electricity is
considered according to the Centralized variant. The prediction
includes reference development of economy, demography and use
of appliances. It also includes reference, highly significant savings
in both production and household sectors. The calculations also
take into account electromobility development. According to this
version, the domestic net electricity consumption will increase by
25% between 2015 and 2050. When considering electromobility, the
increase will amount to 34%.

SOURCE BASE

Nuclear sources: the Conceptual variant anticipates operation of
the existing Dukovany blocks till 2045 to 2047. In the same years,
new Dukovany blocks with the capacity of 2x 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 2041 is
also considered.

Zpréva o ocekavané rovnovaze mezi nabidkou a poptavkou elektfiny a plynu

Expected Electricity and Gas Balance Report



Fosilni zdroje: varianta Centralni zohledriuje prolomenf limitd
téZby na lomu CSA. Pogita se s novym hnédouhelnym zdrojem
v lokalité Pocerady o vykonu 2x 660 MW jako nahradou
stavajiciho zdroje, a to od roku 2027, resp. 2031, Varianta
déle pocita s vyuzitim zemniho plynu, a to pro paroplynové
bloky o vykonech 430 MW. Tyto nové velké zdroje na zemni
plyn jsou ve hre az v samotném zaveéru freseného obdobi —
realizace se predpokladéa v letech 2046 a 2048. S rozvojem
mikrokogeneracnich jednotek ani malych kogeneracnich
jednotek do vykonu 2 MW se v této varianté do roku 2050
nepocita.

Teplarenstvi: varianta Centrélni pocita se stejnymi
Usporami jaka varianta Koncepcni, neuvazuje vsak o odklonu
k DZT. Castetna nahrada paliva pro dodavky tepla v CZT

z hnédouhelnych zdrojl bude realizovdna zemnim plynem

a biomasou.

Obnovitelné zdroje (stav v roce 2050):

+ vodni elektrarny: 1102 MW (bez pfirGistkd oproti soutasnosti),

« vétrné elektrarny: 727 MW (z toho na hlading vvn 520 MW,
na hlading vn, nn 207 MW),

- fotovoltaické elektrarny: 2070 MW (z toho na hlading vvn
240 MW, na hlading vn, nn 1830 MW),

+ bioplynové stanice (véetné skladkovych a kalovych plynd):
418 MW (pouze na hlading vn, nn; zachovani nyngéjsiho stavu),

+ biomasa (pfedevsim spoluspalovani): 1131 MW (z toho
na hladingé vvn 1025 MW, na hladiné vn, nn 106 MW),

- geotermalni zdroje: nejsou ve varianté Centralni zahrnuty.

Nésledujici obrazek uvadi skladbu instalovaného vykonu
pro variantu Centralni,

Obrazek 3
Figure 3

Varianta Centralni - instalovany vykon
Centralized variant - Installed capacity

25 000

Fossil sources: the Centralized variant assumes cancelling of
mining limits for the CSA mine. New brown coal block in Pogerady

is considered with the capacity of 2x 660 MW as a replacement

of the existing source by 2027 or 2031. The variant also considers
use of natural gas for steam-gas blocks with the capacity of

430 MW. These new large natural gas sources are only assumed

in the end of the involved period — implementation is considered in
2046 and 2048. Development of micro-CHP units and small-scale
CHPs with the capacity of up to 2 MW by 2050 is not considered in
this variant.

Heating industry: the Centralized variant includes the same
savings as Conceptual variant, the share of district heating in total
heat supply will remain unchanged. Replacement of brown coal
fuels for heat supplies is to be provided by natural gas and biomass.

Renewable sources (state in 2050):

- hydroelectric power plants: 1102 MW,

+ wind power plants: 727 MW (of which 520 MW on very HV level
and 207 MW on HV and LV levels);

+ photovoltaic power plants: 2,070 MW (of which 240 MW on very
HV level and 1,830 MW on HV and LV levels);

+ biogas stations (including landfill and sludge gases): 416 MW (only
on HV and LV levels; preservation of present state);

+ biomass (especially cofiring): 1131 MW (of which 1,025 MW on very
HV level and 106 MW on HV and LV levels);

+ geothermal sources: are not considered in the Centralized variant.

The following figure shows the composition of installed capacity
for the Centralized variant.
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AKUMULACE A REGULACE NA STRANE SPOTREBY
Ve varianté Centralni se vzhledem k jeji povaze nepredpoklada
instalace zarizeni pro akumulaci na denni Urovni nad rémec
saucasnych precerpavacich vodnich elektraren. Se sezdnni
akumulaci se rovnéz v této varianté nepocita. Predpoklada se

v ni vsak odloZeni ¢asti spotieby ve spotfebicich, jako jsou
pracky a mycky.

VARIANTA DECENTRALNI

Varianta Decentréini (znac¢ena D) provéfuje moznost maximalni
mozné decentralizace energetiky. Varianta byla koncipovana
ve dvou krocich. V prvnim kroku bylo aplikovano maximalni
mozné mnozstvi decentralnich zdroji a byly provéreny
moznosti provozu takovéto soustavy. Vzhledem k tomu,

ze timto zplsobem nebylo mozné predikovanou poptavku

po elektfing zajistit, byly nasledné doplnény v nezbytné nutné
mife i zdroje centralni.

TRH S ELEKTRINOU, EVROPSKE SOUVISLOSTI
Varianta Decentralni predpoklada ndpravu souc¢asného stavu
na trhu s elektfinou a postupny névrat k trznim principm az
v samém zavéru stfednédobého horizontu, pficemz budou
nastaveny takové podminky, pri kterych bude decentralizace
energetiky velmi rychla, a to zejména po roce 2025. Varianta
Decentrélni pfedpokléda funkéni trh s povolenkami (80 EUR/
EUA v roce 2050).

POPTAVKA PO ELEKTRINE

Ve variante Decentralni je zahrnuta predikce poptéavky
elektriny dle varianty Decentralni. Predikce zahrnuje referencnf
vyvoj ekonomiky, demografie a rozvoje vyuziti spotrebicu.
Zahrnuje také referencni, velmi vyrazné Uspory jak ve vyrobni
sfére, tak ve sfére domacnosti. Vypocty zohledruji i rozvoj
elektromobility. Spotfeba bude zejména ke konci sledovaného
harizontu vyrazné navysovana ¢astecnym prechodem
centrélniho zésobovani teplem k decentralnimu, které bude
realizovanao primou vyrobou tepla i tepelnymi cerpadly.
Tuzemska netto spotreba elektriny se mezi roky 2015 a 2050
dle této varianty navysi o 30 %. Pri zahrnuti elektromobility je
toto navyseni 38 %.

ZDROJOVA ZAKLADNA

Jaderné zdroje: varianta Decentralni predpoklada provoz
stdvajicich blokl jaderné elektrarny Dukovany do let 2035

az 2037, tedy shodné jako varianta Koncepeéni. UvaZuje se
pouze ¢éstecna nahrada zdroje, a to jednim blokem o vykonu
1200 MW od roku 2038. Déle je zde téz zohlednéno vybudovani
noveého jadernéha bloku o vykonu 1x 1200 MW v lokalité
Temelin v roce 2041.

ACCUMULATION AND REGULATION ON CONSUMPTION
SIDE, DEMAND SIDE MANAGEMENT

The Centralized variant does not anticipate installation of
accumulation facilities on daily level beyond the present PSHPP.
Seasonal accumulation is not considered in this variant. However,

a delaying consumption within appliances such as washing
machines and dishwashers is anticipated.

DISTRIBUTED VARIANT

The Distributed variant (marked as D) verifies the option of the
maximum possible distributed generation. The variant was designed
in two steps. In the first step, the maximum possible amount of
distributed sources was applied and the operability of the system
was verified. As this was not sufficient to cover the predicted
demand for electricity, central sources were subsequently added in
the required scope.

ELECTRICITY MARKET, EUROPEAN CONSEQUENCES
The Distributed variant anticipates remediation of current
electricity market and gradual return to market principles in the

end of the mid-term horizan while conditions are to be set to make
the decentralization of the energy industry very fast, especially
after 2025, The Distributed variant anticipates functional allowance
market (80 EUR/EUA in 2050).

DEMAND FOR ELECTRICITY

In the Conceptual variant, prediction of electricity consumption

is considered according to the Distributed version. The prediction
includes reference development of economy, demography and use
of appliances. It also includes reference, highly significant savings
in both production and household sectors. The calculations take
into account electromobility development. Consumption is to be
considerably increased by partial transition from district heating
system to distributed heat supplies in the form of direct generation
and heat pumps. According to this version, the domestic net
electricity consumption will increase by 30% between 2015 and
2050. When considering electromobility, the increase will amount
to 38%.

SOURCE BASE

Nuclear sources: the Distributed variant anticipates operation of
the existing blocks of the Dukovany NPP till 2035 to 2037, similarly
to the Conceptual variant. Only a partial replacement of the source
is cansidered by one block with the capacity of 1x 1,200 MW in
2038. Construction of a new nuclear block with the capacity of

1x 1,200 MW is also assumed in the Temelin location in 2041.

Zpréva o ocekavané rovnovaze mezi nabidkou a poptavkou elektfiny a plynu

Expected Electricity and Gas Balance Report



Fosilni zdroje: varianta Decentralni neuvazuje prolomenf

limit& t&zby na lomu CSA. S novym hnédouhelnym zdrojem

v lokalité Pocerady se nepocita. Varianta dale zahrnuje

vyuziti zemniho plynu, a to pro paroplynové bloky o vykonech
430 MW, které budou zprovoznény v letech 2037, 2039 a 2045.
Vzhledem k omezenému mnoZzstvi regulujicich hnédouhelnych
blokl v soustave je predpokladédno pomeérné vysoké vyuziti
téchto plynovych zdrojd, a to i v ndvaznosti na rozvoj zdrojd
obnovitelnych.

Aby byly dostatecné zajistény vSechny kategorie regulacnich
vykond, jsou do sestavy zdroja dale navrzeny bloky

s jednoduchym plynovym cyklem s jednotkovym vykonem

160 MW, a to v ¢asovych horizontech 2031 a 2045. Uplatnéni
mikrokogeneracnich jednotek je predpokladéno v roce 2050

na 15 % odbérnych mist elektfiny, coz v tomto roce predstavuje
1835 MW instalovaného vykonu MKO na hladiné vn, nn. Vedle
toho se uvazuje s instalaci novych tzv. malych kogeneraci

s instalovanym vykonem do 2 MW, které se mohou uplatnit
bud v instalacich pro jednotlivé bytové domy, nebo v misté
téchto technologii by kolem roku 2050 mohl doséhnout tGrovné
priblizné 910 MW,

Teplarenstvi: varianta Decentralni uvazuje stejné Uspory

jako varianta Koncepcni, ale také vyrazny odklon od CZT

k DZT (v roce 2050 bude 50 % konecné spotfeby tepla z CZT
nahrazeno vyrobou v DZT). Nahrada paliva pro dodavky tepla

v CZT z hnédouhelnych zdroji bude realizovana zemnim plynem
a biomasou.

Obnovitelné zdroje (stav v roce 2050):

+ vodni elektrarny: 1170 MW (pFirGstky pouze na hlading vn,
nn — malé vodni elektrarny),

« vétrné elektrarny: 5 1770 MW (z toho na hlading vvn 520 MW,
na hlading vn, nn 4 650 MW),

- fotovoltaické elektrarny: 17 150 MW (pouze na hladinég vn, nn),

- bioplynové stanice (véetné skladkovych a kalovych plyna):
926 MW (pouze na hlading vn, nn),

+ biomasa (pfedevsim spoluspalovéani): 1127 MW (z toho
na hlading vvn 345 MW, na hlading vn, nn 782 MW),

+ geotermalni zdroje: 510 MW (pouze na hlading vn, nn).

Fossil sources: the Distributed variant does not consider cancelling
of mining limits for the CSA mine. New brown coal block in Pocerady
is not taken into account. The variant also includes the use of
natural gas for steam-gas blocks with the capacity of 430 MW
which shall be commissioned in 2037, 2033 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.a. in relation to RES development.

In order to ensure all categories of regulation capacities, the mix of
sources is further complemented by blocks with a simple gas cycle
and unit capacity of 160 MW in time horizons of 2031 and 2045.
Application of micro-CHP units is anticipated for 15% of gas offtake
points in 2050, which means 1,835 MW of micro-CHP installed
capacity on high voltage and low voltage levels in the involved
year. Apart from the micro-CHP units, development is expected in
the category of small-scale CHP with the capacity of up to 2 MW
which can be applied in installations for single apartment buildings
or instead of previous block district heating stations. Total installed
capacity of these technologies could amount to ca. 910 MW

by 2050.

Heating industry: the Distributed variant includes the same
savings as Conceptual variant and also significant decline in the
overall share of DH heat supply (in 2050, 50% of final consumption
of heat from district heating is replaced by LH) Replacement of
brown coal fuels for heat supplies is to be provided by natural gas
and biomass.

Renewable sources (state in 2050):

+ hydroelectric power plants: 1170 MW (increases only on HV and
LV levels — small-scale hydroelectric power plants);

+ wind power plants: 5170 MW (of which 520 MW on very HV level
and 4,650 MW on HV and LV levels),

+ photovoltaic power plants: 17150 MW (only on HV and LV levels):

+ biogas stations (including landfill and sludge gases): 926 MW (only
on HV and LV levels):

+ biomass (especially cofiring): 1127 MW (of which 345 MW on very
HV level and 782 MW HV and LV levels);

- geothermal sources: 510 MW (only on HV and LV levels).

Elektroenergetika — varianty
Electricity industry — variants

13



14

Nasledujici obrazek uvadi skladbu instalovaného vykonu
pro variantu Decentralni.

Obrazek 4
Figure 4

Varianta Decentralni - instalovany vykon
Distributed variant - Installed capacity

The following figure shows the composition of installed capacity
for the Distributed variant.
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AKUMULACE A REGULACE NA STRANE SPOTREBY
Varianta Decentralni pfedpoklada v roce 2050 instalaci

zatizeni pro akumulaci na dennf Grovni (bez PVE) o kapacité

19 440 MWh. Déle se uvazuje vyuziti elektrokotlt v CZT

k zédporné regulaci vykonu na strané spotreby. Pocita se rovnéz
s odloZzen/m ¢asti spotieby ve spotfebicich, jako jsou pracky

a mycky. Technologie zachycovani a vyuziti oxidu uhlicitého
(CCU) jsou zde zahrnuty v takové mite, aby se zachyceny CO,
pIné uplatnil pfi akumulacnich procesech (technologie P2G).
Velikost instalovaného vykonu zdrojl pro sezénni akumulaci
pomoci P2G dosahuje v roce 2050 Urovne 3 770 MW.

@ biomasa * biomass
@ vétrna energie * wind
topné oleje « fuel oils
vodni energie « water
zemni plyn « natural gas
@ jaderna energie * nuclear
&erné uhli + hard coal
ostatni komunalni odpady

other municipal solid waste @ hnédé uhli - brown coal

2040 2045 2050

ACCUMULATION AND REGULATION ON CONSUMPTION
SIDE, DEMAND SIDE MANAGEMENT

The Distributed variant anticipates new installed capacity of

ca. 19,440 MWh for daily accumulation (without PSHPP) in 2050.
Use of electric boilers in central heating is considered for

negative regulation of the capacity on consumption side. Delaying
consumption within appliances such as washing machines and
dishwashers is also anticipated. The carbon capture and utilization
(CCU) technologies are assumed in such scope that the captured
CO, can fully apply in accumulation processes (P2G technology).
Installed capacity for seasonal accumulation P2G is 3,770 MW

in 2050.

Zprava o ocekavané rovnovaze mezi nabidkou a poptavkou elektfiny a plynu

Expected Electricity and Gas Balance Report



ELEKTROENERGETIKA — SHRNUTI ANALYZ

ELECTRICITY INDUSTRY -

POLITIKY, LEGISLATIVA A TRENDY

Snahou EU je prosadit snizovani emisi sklenikovych plyn(

a dosahovani Uspor ve spotifebé energie, cozZ je v souladu

s Parizskou dohodou. Palitické dohody se postupné promitaji
do evropskeé, nasledné i statni legislativy, a nabyvaji tak
z&vazného charakteru. Ceské energetické politika je shrnuta
ve Stdtni energetické koncepci. SEK predstavuje vyvazeny
kompromis — klade daraz na diverzifikaci na strané zdroj

a na Usporna opatreni na strané spotreby. Predstavuje tedy
vhodné vychodisko pro podporu stabilniho, bezpecného

a ekologicky Setrného rozvoje ceské energetiky. Rizikem je dalsf
zprisnéni environmentélnich pozadavkd na Urovni EU, které
pUjde nad ramec nynéjsi SEK.

Ve stfrednédobém, ale zejména pak v dlouhodobém horizontu se
bude pravdépodobné zvysovat podil decentralizované vyroby
a akumulace. Decentréini vyroba bude zalozena z vétsi ¢éasti
na OZE a dale na malych a mikrokogeneracnich jednotkach.
RUst padilu decentralni vyroby zméni dosavadni zplsaoby fizenf
ES, coz bude nutneé legislativné zohlednit — pfedevsim vymezit
vzéjemna postaveni a povinnosti mezi dotéenymi subjekty,

k cemuz bude nezbytné zménit tarifni systém.

ES STREDOEVROPSKEHO REGIONU

Zdroje elektriny stredni Evropy jsou z veétsi ¢éasti staré

a potfebuji ndhradu. Investice do novych zdrojd jsou vsak
predevsim z divodu nizkych cen elektriny velmi rizikové.

Do roku 2050 projde zdrojovéa zakladna vyznamnymi zménami,
které budou vyvolany ocekavanym rlstem poptavky elektriny
a vyrazovanim stavajicich zdrojd z provozu. Pro investory je
za soucasnych podminek velmi obtizneé realizovat rozvojove
projekty bez dalsich podplrnych mechanism(. Rozvoj zdroj(
bude vyznamne ovlivnén energetickou politikou EU, ktera stale
vice centralizuje pravomoci spojené s rozhodovanim o podobé
vyvoje ES jednotlivych ¢lenskych statd. Na podobu vyrobni
zakladny stfedoevropskeho regionu pak bude mit zcela zasadnf
vliv Némecko (dominantni ES regionu).

SUMMARY

ENERGY POLICY, LEGISLATION AND TRENDS

The EU strives to promote further reductions in greenhouse

gas emissions and to achieve a higher level of energy savings in
consumption, which is in accordance with The Paris Agreement
on the global reduction in greenhouse gas emissions. Political
agreements are gradually reflected in the European, and
subsequently national legislation, and they become binding.

The Czech energy policy is summarized in The State Energy Policy
approved in 2015. The SEP represents a balanced compromise —
it puts the emphasis on the diversification of sources on the
supply side and on savings measures on the side of consumption.
Therefare, it represents a suitable solution for supporting the
stable, secure and ecologically-friendly development of the Czech
energy industry. There is, however, the risk of a tightening of
environmental requirements at the level of EU, which would go
beyond the current SEP.

In the medium-term and especially in the long-term harizon, the
proportion of distributed generation and accumulation is likely to
increase. Decentralized production will be based on RES and further
on small-scale and micro-CHP units. The growth in the share of
distributed production will change the existing ways of power
system controlling, which will have to be taken into account in
relevant legislation — primarily, the relative positions and obligations
among the parties concerned, which will also require a change the
tariff system.

POWER SYSTEM IN CENTRAL EUROPE

The electricity sources are mostly old and need to be replaced in

Central Europe. However, investments in new sources present a risk

due to low electricity prices. By 2050, this source base will have
undergone significant changes, due to the anticipated increase

in demand for electricity and the decommissioning of the existing
sources. For investors, it is difficult under current conditions

to implement development projects without further support
mechanisms. The development of sources will be greatly affected
by EU energy policy, which is increasingly centralizing the powers
concerning decision-making about the form of the power system's
development in individual member states. As the dominant power
system in the region, Germany will have a fundamental influence on
the shape of the production base in Central Europe.

Elektroenergetika — shrnuti analyz
Electricity industry — summary
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Strednédoby horizont

Ve strednédobém vyvaji do roku 2030 dojde v regionu

k poklesu instalovaného vykonu klasickych zdrojd o 25 GW,
ktery bude kompenzovan nardstem instalovaného vykonu OZE
0 50 GW. Na prirtistku vykonu OZE se budou nejvice podilet
vétrné a fotovoltaické elektrarny (témér 40 GW). Nejvétsi podil
na zménach v energetickém mixu regionu bude mit do roku
2030 Nemecko, které snizi instalovany vykon klasickych zdrojd
0 23 GW, naopak u OZE jej 0 33 GW navysi. Vykon klasickych

zdroj vzroste do roku 2030 pouze na Slovensku a v Madarsku,

kde budou uvedeny do provozu nové bloky jadernych
elektraren. Vystavba novych klasickych zdrojd v Polsku
nahradi odstaveny vykon. Rakousko ve strednédobém vyhledu
patrné odstavi vSechny zbylé uhelné elektrarny. Instalovany
vykon OZE bude nadéle rast ve vSech zemich regionu, byt

v nékterych pouze mirné (Slovensko, Madarsko).

Dlouhodoby horizont

Do roku 2050 Ize o¢ekavat pokracovani ve vySe popsanych
trendech. Z pohledu instalovaného vykonu tak OZE budou

v dlouhodobém vyhledu nejvice se rozvijejici skupinou zdrojd.
Vadci roli ve vystavbeé OZE bude mit opét Némecko, kde je

k roku 2050 planovan 80% podil OZE na vyrobé elektriny.
Své misto v energetickém mixu si pravdépodobne zachovaji

i jaderné elektrarny, nebot ve zbylych zemich regionu (SK, HU,
PL, CR) budou déle provozovany, pripadné dojde k vystavbé
dalsich blokd. Nasledujici obrézek ukazuje rozvoj zdrojové
zékladny stredoevropského regionu do roku 2030.

Obrézek 5
Figure 5

350

Medium-term horizon

In the medium-term until 2030, there will be a downturn in the
installed capacity of conventional sources by 25 GW. This will

be compensated by an increase in the installed capacity of RES

by 50 GW. Wind and photavoltaic power plants will have the
greatest share in the increase of the total capacity installed in RES
(almost 40 GW). By 2030, Germany will have the greatest share

in the changes in the energy mix in the region, and will decrease
the installed capacity of conventional sources by 23 GW and
increase the capacity of RES by 33 GW. By 2030, the capacity of
conventional sources will increase only in Slovakia and Hungary,
where new blocks of nuclear power plants will be commissioned.
The construction of new conventional sources in Poland will replace
the decommissioned capacity. In the medium-term horizon, Austria
will probably decommission all its remaining coal-fired power plants.
The installed capacity of RES will further increase in all countries of
the region, although in some anly slightly (Slovakia, Hungary).

Long-term horizon

By 2050, the continuation of the above-described trends can be
anticipated. In terms of installed capacity, RES will be the fastest
developing group of sources in the long-term outlook. Again,
Germany will be a leading position in the construction of RES. By
2050, an 80% share of RES in the electricity production is planned
there. Nuclear power plants will probably maintain their place in
the energy mix, as the remaining countries of the region (Slovakia,
Hungary, Poland and the Czech Republic) will keep using them, and
possibly build more blocks. The following figure shows the source
base development of the power system in Central Europe till 2030.

Zdrojova zakladna stfedoevropského regionu (DE, AT, PL, CZ, SK, HU)
Source base of the Central European region
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OCEKAVANY VYVOJ POPTAVKY
ELEKTRINY

Spotreba elektiny v CR v nékolika predchazejicich letech
stagnovala a podobny byl vyvoj spotfeby energii v ostatnich
zemich Evropy. Vedle horsich ekonomickych vysledkU jej
ovlivhoval tlak na snizovani emisi a zvySovani U¢innasti. V roce
2014 byl obnoven ekanomicky rlst a poptavka mezirocné
stoupla 0 1%. V roce 2015 poptéavka meziro¢né vzrostla o 2 %.
Pro nasledujici roky je pro CR o&ekédvan ekonomicky rist, byt
meéneé vyrazny nez v letech 2014 a 2015. | kdyz Uspory energif
zUstanou jednim z hlavnich témat energetické politiky EU

a jejich aplikaci se nevyhne ani CR, dlouhodobé predikce po&ita
s rlstem poptévky elektriny. Rist bude souviset predevsim

s konvergenci CR k ekonomické Urovni EU, postupuijici
automatizaci a mechanizaci ve vyrobni sféfe a s rdstem vyuzitf
spotrebict v domacnostech. Podstatnym ristovym faktorem
bude i ndhrada fosilnich zdrojd zdroji cbnovitelnymi, u nichz
prenos energie zprostfedkovava casto elektfina. Smér rozvoje
energetiky (centrélni ¢i decentréalni) bude mit vliv na vysi
poptavky a predevsim na vysi sitové pokryvané poptavky
elektfiny. Decentralizace energetiky by pravdépodobné vedla

k vyssi poptévce elektriny, predevsim z divodu Ucasti elektfiny
na kryti ¢aste¢ného odklonu od CZT prostrednictvim tepelnych
Cerpadel, ale i pfimého ohrevu. Vyvoj dle varianty Decentralni
by v8ak znamenal zasadni zménu pro distribu¢ni sité, protoze
distribu¢ni Uroven nizkého napéti mohlo priblizné od roku 2030
vyrazne klesat.

Strednédoby horizont

+ Ve stfednedobém horizontu nejsou analyzované varianty
z pohledu poptévky vyrazné rozliseny.

- Koncepc¢ni varianta predpoklada v roce 2030 tuzemskou
netto spatiebu 70 TWh. Ve srovnani s rokem 2015 se jedna
o0 narlst priblizné 10 TWh.

+ Na konci obdobi ocekavame vyrazny narlst poptavky
elektriny v kategorii elektromobility — v roce 2030
odhadujeme spotiebu elektromobild ve vysi 0,8 TWh.

Dlouhodoby horizont

+ V dlouhodobém vyhledu jsou varianty ve vysi poptéavky
diferencované. Varianty Koncepc¢ni a Centralni jsou velmi
podobné, odliSny vyvoj poptavky predpoklada varianta
Decentralni.

- Koncepc¢nii Centrélni varianta predpoklada v roce
2050 hodnotu tuzemskeé netto spotfeby se zahrnutim
elektromability ve vysi 80,5 TWh; oproti roku 2015 tak netto
spotreba dle Koncepéni varianty naroste o 20 TWh. Hodnota
poptavky variant je prakticky stejna, prestoze v jednotlivych
kategoriich se lisi (spotieba na téZbu uhli a spotfeba
vyvoland ¢astec¢nym odchodem od CZT).

ANTICIPATED DEVELOPMENT OF DEMAND
FOR ELECTRICITY

Electricity consumption in the Czech Republic has been stagnating
in recent years, and the development of energy consumption in the
other European countries has been similar. Besides worse economic
results, energy consumption was also influenced by the pressure
to reduce CO, emissions and to increase energy efficiency. In

2014, economic growth was renewed and the demand for energy
increased by 1% annually. In 2015, demand increased by 2% due to
economic development. In the following years, economic growth

is anticipated for the Czech Republic, although not as significant
as between 2014 and 2015. Although energy savings will remain
one of the main topics of EU energy policy, and will apply to the
Czech Republic too, in the long-term prediction, an increase in

the demand for electricity is anticipated. The growth will be
associated primarily with the convergence of the Czech Republic
to the economic standards of the EU, increasing automation and
mechanization in the production sphere, and the growth in the
utilization of appliances in the household sector. The substitution
of fossil primary energy sources by RES will be a major growth
factor, as in RES the energy transmission is very often mediated
by electricity. The way of development of the energy industry
(centralized and decentralized) will affect consumption and the
amounts of electricity supplied through grids. The decentralization
of the energy industry would probably lead to a higher demand

for electricity, primarily due to its utilization in covering the partial
transition away from district heating with heat pumps, and also

in direct heating. However, the development according to the
Distributed variant would mean a noticeable change for distribution
networks, because of amount of electricity supplied by distribution
networks at the lowest voltage level should significantly decrease
around the year 2030 despite the increase in demand for electricity.

Medium-term horizon
In the medium-term horizon, the analysed variants do not differ
significantly in terms of demand.

+ In 2030 for the Conceptual variant, the prediction anticipates
70 TWh in net domestic consumption. Compared to 2015, this
means an increase by approximately 10 TWh.

- Towards the end of this period, a significant increase in the
demand for electricity in the category of electric cars is
anticipated — consumption of 0.8 TWh in electric cars” area is
estimated in 2030.

Long-term horizon

+ In the long-term outlook, the variants differ among themselves in
terms of demand. The Conceptual and Centralized variants are
very similar; a different development in demand for electricity is
anticipated in the Distributed variant.

Elektroenergetika — shrnuti analyz
Electricity industry — summary
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- Decentralni varianta predpaokladda v roce 2050 hodnotu
tuzemské netto spotreby se zahrnutim elektromobility
ve vysi 83 TWh; oproti roku 2015 tak netto spotieba dle
Decentrélni varianty naroste o 23 TWh.

+ Spotreba elektromobilt bude dle predpokladd dosahovat
vyznamnegjsich hodnot pfiblizné od roku 2025 a v roce 2050
se bude na tuzemské netto spotiebé podilet 6% (priblizné
5 TWh).

+ Mezi variantami je velky rozdil v mnozstvi elektfiny vyrobené
na nejnizsi distribucni trovni. Dle varianty Koncepéni, ktera
predstavuje rozumné mnozstvi decentralni vyroby, mize
pfiblizné 5 TWh, dle varianty Decentralni, které predstavuje
limitni rozvoj decentrélnich zdrojd, m@ze tato vyroba v roce
2050 ¢init az 17 TWh. Tato vyroba bude snizovat mnozstvi
sitové dodévané elektfiny a navic navySovat mnozstvi
nevykazované spotreby. V pripadé Koncepéni varianty mize
nevykazovana spotreba Cinit priblizné 2 TWh, v pripadé
Decentrélni varianty pak pfiblizné 8 TWh.

Nasledujici obrazek ukazuje porovnani predikci spotfeby
pro tfi feSené varianty véetné uvazovaného rozvoje
elektromobility.

In 2050, the Conceptual and Centralized variants anticipate the
value of net domestic consumption, including electric cars, to be
80.5 TWh. Compared to 2015, the net consumption will increase
by 20 TWh in the Conceptual variant. The value of demand in
these variants is practically the same, although they differ in the
individual categories (consumption in coal mining and consumption
caused by partial transition away from district heating).

+ In 2050, the Distributed variant anticipates the value of net
domestic consumption, including electric cars, to be 83 TWh.
Compared to 2015; the net consumption will increase by 23 TWh
in the Distributed variant.

+ The consumption of electric cars will achieve more significant
values around 2025: and in 2050 it will contribute 6% of net
domestic consumption (approximately 5 TWh).

+ There is a great difference between the variants in production
volumes at the lowest distribution level. According to the
Conceptual variant, which considers a reasonable volume of
distributed production, this production might reach approximately
5 TWh in 2050. According to the Distributed variant, which
represents the extreme development of decentralized sources,
this production might be up to 177 TWh in 2050. This type of
production will lower the volumes of electricity supplied thought
the grids; and also it will increase the unproved consumption.

In terms of the Conceptual variant, the unproved consumption
might be approximately 2 TWh; and around 8 TWh in the
Distributed variant.

The following figure shows the comparison of the all three
variants consumption predictions including development of
the electric vehicles.

historie * previous development

~—— Decentralni s elektromobily

Distributed with electric vehicles
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Obrdzek 6 Tuzemska netto spotieba
Figure 6 Domestic net consumption
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ZDROJOVA ZAKLADNA - SOUCASNY STAV
A VYHLED

Skladba zdrojove zakladny byla ve vSech variantach navrzena

tak, aby splfovala spolehlivostni a bezpe¢nostni pozadavky

a aby byla soustava sobéstacna pri kryti poptavky po elektrine.

V nasledujicich letech projde elektroenergetika zasadnimi

zménami ve zplsobu vyraby elektfiny a vyuziti primarnich

zdrojl na jeji vyrobu. Nasledujicl konstatovani jsou spole¢na
vsem variantam:

-+ Dojde k vyraznému Utlumu zdrojd spalujicich tuzemské
hnédé uhli. Divodem této zmény jsou dochézsjici zasoby uhli,
vladni omezeni v tézbé a ekologické pozadavky na vyrobny
elektriny a tepla.

« Vyznamné naroste Uloha zdroj spalujicich plyn pfi vyrobé
elekttiny a zejména pri zajistovani regulacnich sluzeb. Plyn by
meél sehrat podstatnou roli pfi obnové teplaren i ve zdrojich
malych vykond.

- Predpoklada se pokracujici rozvoj OZE, predevsim FVE a VTE.
Pro udrzenfi stabilniho provozu ES se znacnym podilem
vyroby z OZE bude nutno instalovat prostredky akumulace
elektriny.

Strednédoby horizont

+ V obdaobi nejblizsich let bude zachovan stévajici stav
jaderné energetiky, pro dalsi obdobi by mélo dojit k obnove
dosavadnich zdrojl ve stavajicim rozsahu. Vedle toho se
uvazuje o vystavbe dalsich novych zdroj, coz by navysilo
stavajici uplatnéni jadernych elektraren o vice nez polovinu.

« Systém CZT bude fungovat v mirné redukované podobeé.
Jeho zachovani s sebou ponese vyrazné investice
do obnovy a ekologizace stavajicich teplarenskych zdrojd,
vcéetné zmény paliva.

Dlouhodoby horizont
Nartsta podil decentralnich zdrojt. V Decentralni variante,
ktera ukazuje limitni nartist decentralnich zdrojd, dosahuje
jejich podil na instalovaném vykonu hodnoty 67 %,

v Koncepéni varianté 38% a v Centrélni 20 %.

- Porostou pozadavky na vystavbu novych, regulace se
Ucastnicich zdrojl. Jaderné elektrarny se pravdépodobné
budou muset podilet na regulaci vykonu.

» Dochazi k obnové dosavadnich jadernych zdrojd v rozsahu
blokd dfive vyrfazenych z provozu.

- Podil vyraoby elektfiny z OZE na tuzemské spotrebé roste
z nyngjsich 13% na 22 % ve varianté Koncepéni, na 15 %
ve variante Centralni a az na 44 % ve varianté Decentralni.

SOURCE BASE - CURRENT STATE
AND OUTLOOK

The mix of the source base was proposed in all the analysed
variants to meet reliability and security requirements and to be self-
sufficient in covering the demand for electricity. In the following
years, the Czech electricity industry will undergo major changes in
the means of electricity production and the utilization of primary
energy sources in electricity production. The following conclusions
are common to all variants:

+ There will be a significant downturn in domestic brown coal-fired
sources. The causes of this significant change are dwindling
coal reserves, government mining limits and the environmental
demands on electricity and heat production.

+ The role of gas-fired sources in electricity production will
increase significantly, particularly in providing ancillary services.
It should play an important role in the renewal of heating plants
and in small-capacity sources.

+ Continuing development of RES is anticipated, mostly
photovoltaic and wind power plants. To maintain stable operation
of the power system with a share of production from RES, it will
be necessary to install appliances of electricity accumulation.

Medium-term horizon

+ In the coming years, the current state of the nuclear energy
industry will be maintained. In the subsequent period, existing
sources should be restored to the current extent. In addition,
construction of other new sources is considered, which would
increase the current utilization of nuclear power plants by more
than a half.

+ The system of district heating will function in a slightly reduced
form. Its maintenance will bring the need for significant
investments in renewal and the ecologization of existing heating
plants, including a change of fuel.

Long-term horizon

+ The share of distributed sources will be increasing. In the
Distributed variant, which shows the extreme increase in the
number of distributed sources, their share in the installed
capacity reaches 67%; in the Conceptual variant it reaches 38%,
and it reaches 20% in the Centralized variant.

+ Construction of new sources and the regulation of existing
sources will be increasingly necessary. Nuclear power stations
will have to participate in regulation regime.

+ The renewal of the existing NPP will take place to match the
extent of decommissioned blocks.

+ The share of the production from RES in the domestic
consumption increases from actual 13% up to 22% in the
Conceptual variant, up to 15% in the Centralized variant and up to
44% in the Distributed variant.

Elektroenergetika — shrnuti analyz
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Nasledujici obrazek ukazuje podil decentralnich zdrojd

na celkovém instalovaném vykonu pro tfi analyzované varianty.

Obrazek 7
Figure 7

The following figure shows the share of distributed sources
in installed capacity for all analysed variants.

Podil decentralnich zdroji na celkovém instalovaném vykonu
Share of distributed sources in total installed capacity
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Stfrednédoby horizont

Provoz zdrojové zakladny je ve vSech variantach zpocéatku
velmi podobny, znatelné se lisi az ke konci stfedneédobého
horizontu. Jaderné zdroje maji dobré podminky pro svij
provoz, vyuziti je prakticky 100% a jejich dodavka elektriny
do sité je stabilni ve vSech variantach. Dodavky elektfiny
z hnédouhelnych zdroj tvori majoritni podil na celkovém

2035

objemu dodavek, do konce roku 2020 ale fada z nich postupne

ukonci provoz. Od roku 2021 vyrobi hnédouhelné zdroje
zhruba srovnatelné mnoZstvi elektfiny jako zdroje jaderné.
V dalsich letech se mezi variantami velikost dodavek pouze
nepatrné odlisuje. Hlavni pri¢inou rozdild je to, v jaké podobé
se pocitd s obnovou hnédouhelné elektrarny Pocerady.
Provoz hnédouhelnych zdrojd, oproti minulému vydani studie
Dlouhodobd rovnovdha, jiz tolik neomezuje dostupnost
hnédého uhli. Vyuziti pohotového vykonu je pomérné vysoké
a dosti stabilnt.

2040 2045 2050

OPERATION OF THE CZECH POWER SYSTEM

Medium-term horizon

The operation of the source base is very similar for all variants in
the early stages and it differs significantly only towards the end
of the medium-term horizon. There are good conditions for the
operation of nuclear sources, with practically 100% utilization,

and the electricity supplies from these sources to the grid are
stable in all variants. Electricity from brown coal-fired sources has
a major share in the total amount supplied. However, by 2020 the
majority of these sources will be gradually ending their operations.
By 2021 brown coal-fired sources will produce approximately the
same amount of electricity as nuclear sources. In the following
years, the supplied amounts differ only slightly between the
proposed variants. The major difference in the variants is with
regards to the renewal of the brown coal-fired power station in
Pocerady. In comparison with the previous issue of the Long-Term
Balance, the operation of brown coal-fired sources is not limited to
such an extent by the availability of brown coal. The utilization of
available capacity is relatively high and stable.

Zpréva o ocekavané rovnovaze mezi nabidkou a poptavkou elektfiny a plynu

Expected Electricity and Gas Balance Report



Provoz zdrojd na zemni plyn se mezi variantami lisi vice.
Plynové zdroje maji zpocatku velmi nizké vyuziti pohotového
vykonu, které se teprve po roce 2020 navysuje na priblizné
20% stejné jako jejich dodavka elektfiny. V dalsich letech

jsou rozdily v dodavkach mezi variantami zpisobeny predné
rdznym tempem prirastkd instalovaného vykonu decentrainich
zdrojl na zemni plyn. U Decentrélni varianty se navic projevuje
nardst vyuziti pohotového vykonu systémovych elektraren

na zemni plyn.

Kazda z variant se vyznacuje jinym, i kdyZ plynulym, vyvojem
dodavek elektriny z OZE. VSechny rozdily se uzaviraji
odlisnostmi ve vyvaoji exportniho salda. Do roku 2020 salda
dosahuji velikosti nad 15 TWh, v roce 2021 jen okalo 10 TWh,
poté se jiz rozchazeji vice. V roce 2030 je tak nejvice exportni
varianta Decentralni (79 TWh), nasledujf varianty Koncepénf
a Centrélni (4,4 a 3,4 TWh), varianta Nulova se tésné blizi nule
(0,2 TWh). Ve stiednédobém horizontu je ES CR pro véechny
varianty (v&etn& Nulové varianty) provozuschopnd, vykonové
prebytkova a s dostatkem regulacnich vykona.

Dlouhodoby horizont

Zajisténi provozuschopnosti ES z hlediska regulac¢nich rezerv

a flexibility vyzaduje ve variantach Koncepcni, Centralnf

a Decentralni velmi rozdilnou Uroven opatfeni. Varianta
Centralni charakterizovana nejvyssim podilem centralnich,
zpravidla regulace se U¢astnicich, zdrojt (jejich podil na vyrobé
v roce 2050 dosahuje 86 %) vyzaduje pomérné malo novych
technickych opatreni.

Varianta Koncepc¢ni, kde podil zdroj U¢astnicich se regulace
na vyrobé dosahuje jen 77 %, vyZzaduje jiz provedeni vice
opatreni — vyuziti elektrokotlt u zdrojt dodavajicich teplo

ve formeé zéporné regulace vykonu, a to do vyse 5% okamzité
dodavky tepla, déle stredni zapojeni malych kogeneraci

do ovlivneéni diagramu dodavky ve prospéch tvaru diagramu
celé ES a instalaci denni akumulace elektfiny az do celkové
instalované kapacity 4 320 MWh v roce 2050 a jeji 10% Ucast
na sekundarni regulaci.

The operation of gas-fired sources differs more among the
individual variants. Initially, the gas-fired sources show very low
utilization of the available capacity; this increases only after 2020
to approximately 20%, the same as their supplies of electricity.

In the following years, the differences in supplies between the
individual variants are caused primarily by the varied rate of
increase of the installed capacity of gas-fired distributed sources.
Moreover, the Distributed variant reflects the increase in utilization
of the available capacity of gas-fired power system power stations.

Each variant is characterized by a different, although continuous,
development of electricity supplies from RES. All the differences
described will be settled by the development of the cross-border
expart-import balance. Up to 2020, the balance reaches levels

of more than 15 TWh; in 2021t is only around 10 TWh, and after
that they differ even more. In 2030, the Distributed variant is

the most export-ariented (7.9 TWh), followed by the Conceptual
and Centralized variants (4.4 and 3.4 TWh respectively); the Zero
variant is close to zero (0.2 TWh). In the medium-term horizon, the
Czech Republic's power system is operable, producing surplus and
sufficient ancillary capacity in all the variants (including the Zero
variant).

Long-term horizon

Ensuring the operability of the power system in terms of ancillary
reserves and flexibility requires a different range of measures in the
Conceptual, Centralized and Distributed variants. The Centralized
variant is characterized by the highest share of centralized

sources that usually participate in ancillary services (their share in
production reaches 86% in 2050), and requires relatively few new
technical measures.

The Conceptual variant, where the share of sources participating in
ancillary services reaches anly 77%, requires multiple measures —
the utilization of electric boilers for sources supplying heat in the
form of negative capacity regulation amounting to up to 5% of
instantaneous heat supply, the further involvement of small-scale
CHP in influencing the load profile in favour of the load profile of
the entire PS, the installation of daily electricity accumulation up to
a total installed capacity of 4,320 MWh in 2050, and its 10% share
in secondary regulation.

Elektroenergetika — shrnuti analyz
Electricity industry — summary

21



22

Varianta Decentralni, ve které podil centrélnich i decentralnich
zdrojd na vyrobé dosahuje 50 %, nezbytné vyzaduje provést
vice opatfeni — vyuZiti elektrokotll u zdrojl dodavajicich

teplo do vyse 10% okamzité dodavky tepla, vysoké zapojeni
malych kogeneracnich jednotek do ovlivnéni diagramu dodavky
a instalaci denni akumulace elektfiny do instalované kapacity
19 440 MWh a jeji 20% Ucast na sekundarni regulaci. Kromeé
toho je zapotrebi instalace sezdnni akumulace elektfiny pomoci
technologie P2G az do vykonu 3 770 MW. Tato opatieni se
podileji i na velmi vyrovnanych podminkach provozu jadernych
blokd. Jejich ukazatel vyuziti pohotového vykonu dosahuje

do roku 2040 Urovne 98 az 100 %, v roce 2050 pak Urovne 92
az 94 %. K tomu v8ak vyznamné prispiva jen minimalni rozvoj
vyroby z JE ve varianté Decentralni. Jejich dodévka v roce
2050 jen mirné prevysuje vychozi hodnotu okolo 30 TWh.

V ostatnich dvou variantach je rozvoj JE podstatny a v roce
2050 dosahuji dodavky okolo 45 TWh.

Provoz uhelnych zdrojd je i v dlouhodobém vyhledu, oproti
minulému zpracovani této studie, méné omezovan dostupnosti
obecné klesajicl. Hodnoty vyuziti pohotového vykonu
systémovych elektraren na tuha paliva vykazuji velkou
diferenciaci mezi variantami, korespondujici s cenou povalenek.
Ve variante Centralni je vyuZiti obecné vysoké a v roce 2050
se pohybuje na hodnoté 53 %. Ve varianté Koncepcni je nizsi

a blizi se hodnoté 45%. Ve varianté Decentralnf vyuziti od roku
2037 stale klesa a v roce 2050 dosahuje pouze 21%. Takovy
stav by byl pro jejich provozovatele nednosny a pfi zvazeni
jejich minoritni velikosti dodavek elektfiny by bylo nutné
posoudit, jaka opatfeni by zachovani jejich provozu vyZadovalo,

provozu ¢asti téchto zdrojd.

Potreba vyrovnat se s abnovou dosavadnich blok& JEDU

a s dozivanim stavajicich uhelnych blokd, véetné nedavno
retrofitovanych, vede v rliznych letech dlouhodobého
harizontu ke skokovym zménam ve skladbé instalovaného
vykonu centrélnich zdrojd tak, aby byla dodrzena dlouhodoba
sobéstacnost soustavy. Vedle zmén v instalovanych vykonech
centrélnich zdroju se to projevuje i v dosahovanych hodnotach
vyuziti vybranych skupin zdrojd. Na téchto hodnotéach je ale
patrny také vliv cen povolenek.

Vyuziti systémovych elektraren spalujicich zemni plyn se proto
mezi roky 2031 az 2040 vyviji diferencované a jde predevsim

o0 jeho narlst. V posledni sledované dekadé se naopak ustalf
okolo 33 %. Stabilizujicim faktorem je jejich vysoké Ucast

na dodavkach tepla (ndhrada za dozité hnédouhelné zdroje

s KVET). Ve v8ech tiech variantach se dodavky elektfiny

ze zemniho plynu podstatné zvysuji a zvlasté ve variante
Decentralni se na tom padili vy$si mnozstvi decentralnich
plynovych zdroja.

The Distributed variant, in which the share of centralized and
distributed sources in production reaches 50%, requires several
urgent measures — the utilization of electric heaters for sources
supplying heat amounting to 10% of the instantaneous heat
supply, a high level of involvement of small-scale CHP units in
influencing the load profile, the installation of daily electricity
accumulation to an installed capacity of 19,440 MWh, and its
20% share in secondary regulation. In addition, the installation of
seasonal electricity accumulation in the form of P2G technology
is considered up to a capacity of 3,770 MW. These measures also
have a share in the very balanced conditions of the operation of
the installed nuclear blocks. Their indicator of utilization of the
available capacity reaches 98-100% by 2040; in 2050, it is 92-94%.
However, this is caused primarily by the minimal development of
production in nuclear plants in the Distributed variant. In 2050,
electricity supplies from these sources only slightly exceed the
initial value of 30 TWh. In the other two variants the development
of nuclear power plants is significant, and in 2050 supplies reach
around 45 TWh.

Compared to the previous version of this study, the operation of
coal-fired sources in the long-term outlook is limited to a smaller
extent by the availability of brown coal, and is therefore more even
over the course of years, although it generally decreases. The level
of utilization of the available capacity of the system of power
plants firing solid fuels show great variation between the variants,
corresponding to the price of allowances. In the Centralized
variant, utilization is generally high; in 2050 it is around 53%. In
the Conceptual variant it is lower, approaching around 45%. In the
Distributed variant the level of utilization continuously decreases
from 2037 on, and in 2050 it reaches only 21%. Such a state would
be unmanageable for operators, and taking into account the minor
character of their electricity supplies, it is possible to determine
what measures would be required to maintain their operation, and
possibly what impact the early decommissioning of these sources
would have.

The need to balance the renewal of the existing blocks of the
Dukovany power plant and the coal-fired blocks that are coming to
the end of their service life, including the recently retrofitted ones,
leads to abrupt changes in the composition of the installed capacity
of centralized sources in various years within the long-term

horizon, in order to maintain the system's long-term self-sufficiency.
Besides the changes in the installed capacity of the centralized
sources, this is also manifested in the levels of utilization of the
selected groups of sources. These levels also show the impact of
allowances’ prices.

Therefore, the utilization of gas-fired system power plants between
2031and 2040 develops differently in the individual variants,
mostly with an upward trend. In the last examined decade, however,
it settles at around 33%. The stabilizing factor is their high share

in heat supply (substitution of the decommissioned brown-coal

Zpréva o ocekavané rovnovaze mezi nabidkou a poptavkou elektfiny a plynu
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Na dodavkach elektfiny z decentralnich zdrojd se ve varianté

Decentralni z velké ¢asti podileji OZE. Jejich dodavka je

dominantni a v roce 2050 dosahuje 42 TWh. Presto celkova
dodavka decentralnich zdroja ve vysi 50 TWh znamené pouze

50% podil na celkovych dodavkach elektfiny. Tento vysledek je

nutno povazovat za maximalni mozny.

ES v Nulové varianté neni provozuschopn jiz od pocatku

dlouhodobého horizontu. Zejména proto, Ze od roku 2031 by
vyzadovala kazdoro¢né znacné importni saldo preshrani¢niho

obchodu, jehoZ hodnoty se navic trvale zvysuji. Ostatnf

varianty jsou z hlediska vykonové bilance vyrovnané. Pouze

varianta Koncepéni v roce 2041 a varianta Centrélni v roce

2050 vyZaduji pfimerené velky import. Jinak se docasné
rozdily mezi nabidkou a poptéavkou vyrovnavaji pomoci exportu,

nejcasteji v rozmezi 0-5 TWh.

Nasledujici obrazek ukazuje uvazované mnozstvi akumulaénich

prostiedkd, nasledujici tabulka pak souhrnné vyhodnocuje

provozovatelnost ES CR v jednotlivych variantach.

Obrézek 8
Figure 8
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Akumulace - instalovany vykon a kapacita
Installed capacity of power accumulation

sources with CHP). In all three variants, the supplies of electricity
produced from gas increase significantly. In the Distributed variant
in particular, this is partly due to the higher number of gas-fired
distributed sources.

In the Distributed variant, RES participate to a great extent in
electricity supplies from distributed sources. These supplies are
dominant, and in 2050 they reach 42 TWh. Despite this fact, the
total supply from distributed sources, which is 50 TWh, represents
only a 50% share in the total electricity supply. This result must be
considered the maximum possible.

The PS in the Zero variant is not operable from the beginning of
the long-term horizon. This is primarily due to the fact that, from
2031, a large share of imported electricity would be required every
year; moreaover, this share would continuously increase. The other
variants are balanced in terms of the capacity balance. Only the
Conceptual variant in 2041 and the Centralized variant in 2050
require an adequate import-oriented balance. Otherwise, the
temporary differences between demand and supply are evened-out
with the help of an export-oriented balance, most commonly in the
range of 0-5 TWh.

The following figure shows the installed capacity of power
accumulation and the following table shows evaluation of
operability of the Czech Republic's power system in all variants.
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Tabulka 1
Table 1

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

Koncepéni Centralni
Conceptual Centralized
Spolehlivost vykonové bilance vyhovujici vyhovujict vyhovujict vyhovujici

Power balance reliability

bez importu do roku 2030

suitable

without imports by 2030

do roku 2050
suitable by 2050

do roku 2050
suitable by 2050

do roku 2050
suitable by 2050

Import k dosazeni vyrovnané
vyrobni bilance
Import on production balance

do roku 2034 do vyse
10 TWh, déle strmy narlst
up to 10 TWh by 2034,
steep increase in next years

nizky a casoveé omezeny

low and time limited

zanedbatelny

negligible

74dny

none

Podminky provozovatelnosti v dlouhodobém horizontu ¢ Operability conditions in long-term horizon

Odpojovani FVE
PV disconnection

do 5% vyroby
up to 5% generation

do 5% vyroby
up to 5% generation

do 5% vyroby
up to 5% generation

do 5% vyroby
up to 5% generation

Nové zplsoby zaporné regulace zadné nizsi vyuziti elektrokotld zadné vy8si vyuziti elektrokotll
New types of negative regulations none lower electric none higher electric
boilers utilization boilers utilization

Nové slozky flexibility 74dné odlozend spotreba odlozend spotreba odlozend spotreba

na strané spotieby

New types of consumption flexibility none delayed consumption delayed consumption delayed consumption

Nové slozky flexibility zadné fizeni provozu malych fizeni provozu malych fizeni provozu malych

na strané vyroby kogeneraci, stfednf rozsah kogeneraci, nizky rozsah  kogeneraci, vysoky rozsah

New types of generation flexibility none operational management operational management operational management
of small CHP, mid range of small CHP, low range of small CHP, high range

Instalovana kapacita/vykon denni zadna 7adna

akumulace v roce 2050 . 4 320 MWh/ 960 MW 19 440 MWh/ 4 320 MW

Installed capacity/power of daily none none

accumulation in 2050

Uplatnéni denni akumulace 7adné zadné

v sekundarni regulaci 0 o

Utilization of daily none 0% none 20%

accumulation in SR

Inst. vykon sezdonni akumulace zadny zadny zadny

vroce 2050 ) 3770 MW

Installed capacity of seasonal none none none

accumulation in 2050

Uplatnéni sezénni akumulace z4dné 7adné 7adné ano

v zaporné regulaci

Utilization of daily accumulation none none none yes

in negative regulation

Pokles vyhledového vyuziti JE
na hladinu okolo hodnoty
Outlook of NPP utilization

80 % v r. 2038

80% in 2038

93 % v posledni dekadé

93% in last decade

94 % v posledni dekadé

94% in last decade

95 % v posledni dekade

95% in last decade

Provozovatelnost ES CR » Operability of Czech Republic's power system

podminéné vyhovuje

do roku 2034

conditionally operable

till 2034

velmi dobra

very good

velmi dobra

very good

dobra

good
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Nasledujici obrazky uvadéji skladbu dodavky elektriny pro tfi The following figures show the composition of the electricity supply
analyzované varianty. for the three analysed variants.

Obrazek 9 Dodavky elektfiny dle primarnich zdroji - varianta Koncepéni

Figure 9 Electricity supplies according to primary fuels — Conceptual variant
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Obrézek 10  Dodavky elektfiny dle primarnich zdrojli — varianta Centralni

Figure 10 Electricity supplies according to primary fuels — Centralized variant
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Obrazek M
Figure 11
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Dodavky elektfiny dle primarnich zdroji - varianta Decentralni
Electricity supplies according to primary fuels — Distributed variant
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ZDROJE PRIMARNI ENERGIE

Elektroenergetika zaznamena pro jakykoliv smér rozvoje velmi
vyrazné zmeény v zajisténi primarnimi zdroji. Nejvyrazné;si
zmeény zpusobi postupné nahrazovani doméaciho hnédého

uhli. Pravdépodobné nebudou zruseny limity téZby na dole
CSA. Ve sledovaném horizontu dojde také s nejvets
pravdépodobnosti k odstaveni stavajicich blokd jaderné
elektrarny Dukovany, a tim k do¢asnému Utlumu vyuziti jaderné
energie. Kontinualné bude navysovano vyuziti obnovitelnych
zdrojU, které je ve varianté Decentralni pfi uvazeni omezujicich
podminek pro CR v roce 2050 limitni. Predpokladany nesoulad
odstavovani stavajicich a realizace novych jadernych

blokl zpUsobi kolisani ve vyuziti zemniho plynu, které

ve vsech variantach, zejména ve varianté Decentralni, velmi
vyrazne naroste.

2035

2040 2045 2050

PRIMARY ENERGY SOURCES

The electricity industry will undergo very significant changes in
all directions of development in terms of primary energy sources.
The most significant changes will cause a gradual substitution of
domestic brown coal as an energy source. It is very unlikely that
the limits at the CSA mine would be cancelled. In the examined
horizon, the existing nuclear blocks at the Dukovany power plant
will mast likely be decommissioned, causing a temporary decline in
the utilization of nuclear energy. The utilization of renewable energy
sources will grow continuously. In the Distributed variant, it will be
extreme, considering the limiting conditions in the Czech Republic
in 2050. The anticipated imbalance between the decommissioning
of existing nuclear blocks and construction of new ones will
cause fluctuations in the utilization of natural gas, which will
increase very significantly in all the variants, particularly in the
Distributed variant.

Zprava o ocekavané rovnovaze mezi nabidkou a poptavkou elektfiny a plynu
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Strednédoby horizont

+ Snizuje se tézba uhli, viadni omezeni v tézbé a ekologické
pozadavky na vyraobny ¢ini tézbu uhli méné rentabilni.

- Vyznamne naroste spotfeba zemniho plynu pfi vyrobé
elektfiny a tepla. Zdroje spalujici plyn se budou bud Gcastnit
regulace vykonu v ES, neba jej naopak budou spalovat
teplarny, které drive spalovaly hnédé uhli.

- Predpoklada se postupny rozvoj OZE (vyjma vodnich
elektraren), predevim fotovoltaickych a vétrnych elektraren.
Limitni rozvoj vyroby z OZE je predpokladan u varianty
Decentralni, naopak je tomu v pripadé Centralni varianty.

- Predpoklada se, ze pfi vyrobé elektriny se vice uplatni
i komunalni odpad.

» Dojde i k narastu vyraby elektfiny v bioplynovych
elektrarnach. Patrné ale nepdjde o prudky narust, protoze
ekonomicka podpora bude existovat jen ve vazbé na dodavky
tepla, pro coz jsou na venkové velmi omezené moznosti.

Dlouhodoby horizont

- Postupné dochéazi k vyraznému poklesu a ukonc¢eni produkce
tuzemského hnédého uhli. Dojde k ukanceni produkce také
uhli tridéného, coz bude plsobit na navysovani spotiebnfi
strany bilance elektriny.

- Ocekava se znacny narlst spotfeby zemniho plynu
pro vyrobu elektfiny a také pro vyrobu tepla ziskdvaného
v kambinované vyrobe. Ze soucasné Urovné kolem 1 mld. m?
rocné naroste spotieba aZz na Uroven kolem 6 mld. m® ro¢né
ve varianté Decentralni v roce 2050.

- Pokracuje trend rozvoje OZE, ktery je po roce 2030
nejvyraznejsi v pripadé Decentrélni varianty. Vyrobny OZE
bude nutné vybavit prvky denni ¢i sezénni akumulace.

- Pocita se s narlstem produkce elektfiny z biomasy, ale ptjde
jen o doplrkovy podil v bilanci.

-+ Z dlouhodobého pohledu budou klesat naroky na spotfebu
tepla pro vytapéni a ohfev TUV jako dusledek Uspor,
respektive nasledek snizeni energetické narocnosti staveb.
To povede ke snizeni narok( na dodévku tepla (tj. i spotieby
paliva) ze systému CZT.

» Khorizontu roku 2050 roste dovozni energeticka zavislost
CR z dnesnich 4% na 13% ve varianté Koncepéni, na 12%
ve variante Centralni a na 23 % ve varianté Decentralni
(jaderna energie je povazovana za domaci zdroj).

Medium-term horizon

+ Coal mining will be reduced; government restrictions and
environmental requirements for production will make coal mining
less profitable.

+ Natural gas consumption in electricity and heat production will
increase significantly. Gas-fired sources will either be a part of
the ancillary capacity in the PS, or it will fire heating plants which
formerly used brown coal.

+ A gradual development of RES is anticipated (with the exception
of hydroelectric power plants), primarily photovoltaic and wind
power plants. It will be necessary to equip the renewable energy
sources with the means of daily and seasonal accumulation.

An extreme development of production from RES is anticipated
in the Distributed variant, while in the Centralized variant the
opposite is the case.

It is anticipated that communal waste will be more widely used in
electricity production than today.

+ There will also be an increase in electricity production in biogas-
fired power stations. However, it will not be a sharp increase,
because economic support will be available anly in connection
with heat supplies, the options of which are very limited in
rural areas.

Long-term horizon

+ Gradually, a significant decrease in the production of domestic
brown coal will occur, leading to the termination of production.

The production of graded brown coal will also cease, which will
result in an increase on the consumption side of the electricity
balance.

+ A significant increase in the consumption of gas in electricity
generation is anticipated, and also in combined electricity and heat
production. From the current level of around 1 billion m*® a year,
consumption will increase to a level of around 6 billion m® in 2050.

+ The trend of RES development will continue, and after 2030 it
will be strongest in the Distributed variant. It will be necessary
to provide RES with daily or seasonal accumulation.

+ Anincrease in the production of electricity from biomass is
anticipated; however, here too it will have only a marginal share in
the balance.

+ In the long-term perspective, the demands on the consumption
of heat for heating and utility water heating as a result of
energy savings measures (i.e. the impact of the lowering of the
energy-intensity of buildings) is anticipated. This will lead to lower
demands on heat supplies (i.e. also on fuel consumption) in the
district heating systems.

+ Towards 2050, dependence on energy imports to the Czech
Republic will grow from the current 4%; to 13% in the Conceptual
variant; to 12% in the Centralized variant; and to 23% in the
Distributed variant (nuclear energy is considered a domestic source).
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Nasledujici obrazky uvadéji vyrobu elektriny a dodavkového The following figures show the production of electricity and heat

t

epla dle plvodu zdrojd. based on the origin of the sources.

Obrazek 12 Vyroba elektfiny
Figure 12 Electricity production

TWh
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Obrézek 13 Dodavkové teplo z KVET
Figure 13 Supply heat from CHP
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ZIVOTNI PROSTREDI

Vliv environmentalni politiky EU na podobu energetiky je

a pravdépodobné i nadale bude zcela zdsadni. Stanoveny cil
objemu emisi sklenikavych plynd k roku 2020 bude za celou EU
s vysokou pravdépodobnosti spinén.

Pokud by se energetika rozvijela dle varianty Koncepc¢ni, spini
pravdépodobné stanoveneé cile. Do roku 2050 by v porovnani

s rokem 1990 mélo dojit ke snizenf celkovych emisi CO, o 80 %.
To vSak bude vyzadovat velké strukturdlni zmény ve zdrojové
zékladne a znacné primé i indukované investice. Dalsi tlak

na snizovani emisi by znamenal vyrazné navysovani mérnych
investic do redukce sklenikovych plynt a vyraznou ztratu jejich
efektivity.

Strednédoby horizont

K vyraznému snizeni v produkci emisf v elektroenergetice
a teplarenstvi dojde v obdobi po roce 2020, a to z ddvodu
plnéni Smérnice 2010/75/EU a ve vazbé na pribézny cil
EU snizit emise sklenikovych plynt o 20% do roku 2020.
Bezprastredni pri¢inou poklesu bude predevsim postupné
dozivani uhelnych zdrojd a jejich odstavovani. Emise
znecistujicich latek pravdépodobneé klesnou razantné

na prelomu let 2020 a 2021, do roku 2030 jiz bude pokles
pozvolny.

Ve srovnani s rokem 2005 poklesne do roku 2030 mnoZstvi
emisi sklenikovych plynt o 32 %, a to prakticky totozné

ve vsech variantach. Obecny zdvazek na snizeni objemu
povolenek v systému EU ETS do roku 2030 je vsak vyssi
(43 % oproti roku 2005). Pokud tedy nebudou ¢eské energetice
priznany dalsi dodatec¢né povolenky, Ize oc¢ekavat jejich
nedostatek na trhu. Resenim je snizenf exportu elektiiny

a ziskani povolenek z fondd vyclenénych pro modernizaci.

ENVIRONMENT

The impact of the EU's environmental policy on the energy industry
is crucial. The target set for the volume of greenhouse gas
emissions in 2020 will most likely be met in the whole of the EU.

If the energy industry develops according to the Conceptual
variant, the set targets will probably be met. Compared to 1990, the
total volume of CO, emissions should decrease by 80% by 2050.
However, this will require great structural changes in the source
base and large direct and induced investments. Further pressure

to lower emissions would mean a significant increase in specific
investments in the reduction of greenhouse gases and a significant
loss in their efficiency.

Medium-term horizon

A significant reduction in emissions in the electricity and heating
industries will occur after 2020 due to the requirements of
Directive 2010/75/EU and in connection with the ongoing EU
objective of lowering greenhouse gas emissions by 20% by
2020. The immediate cause of this decrease will primarily be

the ending of the lifespan of coal-fired sources and their gradual
decommissioning. The emissions of pollutants will probably fall
sharply between 2020 and 2021, and by 2030 the decrease will
have become mare gradual.

Compared to 2005, greenhouse gas emissions will drop by 32%

by 2030; this amount is practically identical in all the variants.
However, the general commitment to reduce the number of
allowances in the EU ETS system by 2030 is higher (43% compared
to 2005). Therefore, if the Czech energy industry is not granted any
additional allowances, its deficit on the market can be anticipated.
The solution might be to reduce electricity imports and to get
allowances from the funds intended for modernization.

Elektroenergetika — shrnuti analyz
Electricity industry — summary

29



Dlouhodoby horizont Long-term horizon

Po roce 2030 dojde k dalsimu vyraznému poklesu emisi pri After 2030 there will be another significant reduction in

vyrobé elektriny, protoze dojde k ukonceni provozu velkého emissions from electricity production, as a large number of
mnozstvi blokd spalujicich hnedé uhli. V dlouhodobém horizontu brown coal-fired blocks will be decommissioned. In the long-term
se varianty v produkci emisf rozchazeji. Rozdily mezi variantami horizon, the variants differ in the volume of emissions produced.
jsou dany predevsim rozdilnym vyuzitim uhli, biomasy The differences among the variants are given primarily by the

a zemniho plynu. Mnozstvi emisi znecistujicich latek dale varying levels of the utilization of coal, biomass and natural gas.
pozvolne klesé az k roku 2045 a poté stagnuje. The volumes of pollutant emissions will gradually decrease further

until 2045, when they will begin to level off.
V roce 2050 dojde ke snizeni objemu emisf sklenfkovych plynd

oproti roku 2005 ve varianté Koncepéni o 66 %, ve variante In 2050, there will be a decrease in the volume of greenhouse
Decentrélni 0 71% a ve varianté Centralni o 61%. Mensi pokles gas emissions compared to 2005; by 66% in the Conceptual
ve varianté Centralni je zpUsoben zejména vyssim vyuzitim variant, by 71% in the Distributed variant and by 61% in the
tuzemského hnédého uhli na lomu CSA i za nyngj&imi limity. Centralized variant. The smaller decrease in the Centralized variant
Ani jedna z variant nevyhovuje pozadavkim Energy Roadmap is caused primarily by the higher utilization of domestic brown
2050, pro jejichZ spinéni by po roce 2040 bylo za jinak coal from the CSA mine, even beyond the existing limits. None of
nezménénych podminek nutné zavadét technologii CCS. the variants is in accordance with the Energy Roadmap 2050.

To fulfil the requirements of this document after 2040 under
Nésledujicl obrazek uvadi vyvoj emisi CO, pro jednotlivé otherwise unchanged conditions, CCS technology would have to be
analyzované varianty. introduced.

The following figure shows the development of CO, for all analysed
variants.

Obrazek 14  Emise CO,
Figure 14 CO, emissions
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ELEKTRICKE SITE

Narast podilu decentrélnich zdrojd vyvola potrebu velmi
vyrazneého rozvoje distribu¢nich siti zejména na nizsich
napé&tovych hladinach (vn a nn), do kterych budou tyto zdroje
pripojovany. Sité 110 kV a prenosova soustava vsak budou

i nadéle plnit nezastupitelnou Ulohu pfi zajisténi spolehlivého
provozu ES ve vSech rozvojovych variantach. Na prenosovou
soustavu budou, kromé vyvedeni velkych zdrojd a zasobovani
vyraznych spotrebnich oblasti, i nadale kladeny vysoké naroky
pri zajisténi mezinarodnich prenost elektfiny.

Stiednédoby horizont

Vzhledem k narUstajicim tranzitnim tok@im bude pfenosova
sit 400 kV posilovana v trasach, pres které se tyto tranzity
uzaviraji, a od roku 2017 budou vyuzivany transformatory

s posunem féze (PST) v rozvodné Hradec 400 kV. Soustava
220 kV bude postupné vyrazovana z provozu. Planované
zmeény v pfenosoveé soustave a sitich 10 kV se u vSech
analyzovanych variant ukézaly jako dostatec¢né pro zajistént
spolehlivého provozu.

Paroste mnozstvi decentralnich vyroben, které budou
pfipojovany do distribuénich siti nn a vn. Vysledky sitovych
analyz ukazuji, ze ve strednédobém horizontu nebude na drovni
PS, transformace PS/110 kV a siti 110 kV potteba investic

nad ramec dnes planovanych jejich provozovateli. Rozdily

v zatézovani téchto siti mezi jednotlivymi variantami jsou
minimalni. S rostoucim vykonem decentralnich zdrojd poroste
pocet uzlovych oblasti 110 kV, ve kterych bude dochazet

k obracenému toku vykonu, tj. z DS do PS. Celkové vsak bude
odbérovy charakter uzlovych oblasti 110 kV stéle prevazovat.

V dasledku rostouciho instalovaného vykonu decentrélnich
zdrojl budou nardstat pozadavky na pasilovani distribucnich
siti. Nezbytna obnova a rekonstrukce spojené s vyssim
dimenzovanim a posilovanim sitovych prvkd budou urychlovéany
blizicim se kancem doby technické Zivotnosti sitovych zafizenf
a staveb.

Dlouhodoby horizont

Dlouhodobé koncepce rozvoje prenosoveé sité pocita s jejim
postupnym pfechodem na jednotnou napétovou Urover 400 kV.
Kompletni ndhrada systému 220 kV by meéla byt dokoncena

do roku 2040. Posileni prenosovych siti novymi vedenimi

400 kV spolu s rostoucim podilem decentralnich zdroj& bude
mit za nasledek nizsi zatézovani prvkd elektrizacni soustavy,
¢imz dojde k nartstu jalovych vykond generovanych vedenimi
prenosové i distribu¢ni soustavy. Udrzeni napétovych pomérd
v provoznich mezich si vyzada instalaci novych kampenzacnich
prostiedku.

ELECTRICAL NETWORKS

The increase in the share of distributed sources will create the
need for a very significant development of distribution networks,
primarily at the lower voltage levels (HV and LV), to which these
sources will be connected. However, the 110 kV networks and the
transmission networks retain their essential role in the provision
of reliable operation of the PS in all the development variants.
Besides the connection of large-scale sources and the supplies to
important areas of consumption, there will still be high demands
on the transmission system to provide international electricity
transmission.

Medium-term horizon

Due to the increasing volumes of transit flows, the routes of the
400 kV transmission system will be strengthened; and from 2017,
phase-shifting transformers will be used in the 400 kV substation
in Hradec. The 220 kV system will gradually be decommissioned.
The changes planned in the transmission system and the 110 kV
netwarks have been proven sufficient to secure their operation in
all the variants.

The number of distributed sources will grow. These will be
connected to the LV and HV distribution networks. The results of
the network analyses show that in the medium-term harizon, no
investments beyond those planned by the network operators will
be needed at the level of the transmission system, the TS/110kV
transformation and the 110kV networks. The differences in the
loading of these netwaorks are minimal among the individual
variants. While growing capacity of distributed sources, the number
of 10 kV nodal areas with reverse flows (i.e. from the distribution
to the transmission system) will grow. Overall, however, the offtake
character of the 110 kV nodal areas will prevail.

The increase in the installed capacity of distributed sources

will result in increased requirements for strengthening the
distribution networks. The necessary renewal and reconstruction
connected with modifying the technical parameters of the network
components and strengthening the network will speed up with the
approaching end of the technical lifespan of network equipment and
structures.

Long-term horizon

The long-term policy for the development of the transmission
network anticipates its gradual transition to a uniform 400 kV
voltage level. The total replacement of the 220 kV system should
be completed by 2040. The strengthening of the transmission
networks by new 400 kV lines, together with the growing share of
decentralized sources, will result in the lower loading of the elements
of the power system, which will lead to an increase in the reactive
power generated by the lines of the transmission and distribution
systems. Maintaining the voltage conditions within the operating
limits will require the installation of new compensation facilities.
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Dalsi rozvoj distribu¢nich soustav nn a vn bude ovlivnén
pokracujicim nartstem vyroby z decentréalnich zdrojd a zménou
ve struktute spotfeby (elektromobily). To si vyZzada vyrazné
posilovani distribu¢nich soustav na téchto napétovych
Urovnich. Vyrazngjsi bude také nutnost zmén v organizaci
provozu a zpusobu Fizeni DS — vyuZzivani akumulace elektfiny
spolu se zavadénim novych Fidicich prvkd. Provoz siti

v Centralni a Koncepéni varianté je za predpokladu realizace
planovanych investic v sitich véech napétovych Grovni
realizovatelny.

Varianta Decentralni, charakterizovand masivnim rozvojem
decentralnich zdrojd, je bez dodate¢nych opatreni z pohledu
provozu distribuénich siti nn a vn neprovozovatelna. Regenim
pro zaclenéni decentrélnich zdrojd by v této varianté musela
byt urc¢ita kombinace téchto opatrent:

- vyrazné posileni siti nn a vn jejich zahusténim, zvySovanim
prirez vodi¢d a navysenim poctu a vykonu distribu¢nich
transformacnich stanic,

« instalace vn/nn transformator( s regulaci odbocek pod
zatizenim (OLTC),

- nasazeni akumulace pfimo v mistech vyroby,

- realizace novych transformacnich vazeb mezi vSemi
distribu¢nimi napétovymi hladinami.

Tyto investice by byly v naprosté vétsine pfipadd nad ramec
postupné probihajici pfirozené obnovy siti a v konec¢ném
ddsledku by znamenaly vyrazné navyseni plateb za vyuzivani
distribuce.

Nasledujici tabulky uvadeji délky novych a rekonstruovanych
vedeni prenosoveé sité a siti 110 kV.

Further development of the LV and HV distribution systems will be
affected by the continuing increase in production by distributed
sources and changes in the structure of consumption (electric cars,
etc.). This will require a significant strengthening of distribution
systems at these voltage levels. There will also be a greater need
for changes in the organization of the operation and management of
the distribution system — the utilization of electricity accumulation
together with the introduction of new means of management.
Assuming the realization of the planned investments in networks of
all voltage levels, the operation of networks in the Centralized and
the Conceptual variants is feasible.

The Distributed variant, characterized by a massive development

of decentralized sources, is not operable in terms of LV and HV

distribution networks without additional measures. The solution for

the secure operation of distributed sources in this variant would

have to be a certain combination of the following measures:
significant strengthening of the LV and HV netwaorks by
increasing concentration, increasing the cross-section of
conductors and increasing the number and capacity of the
distribution substations;

«+ installation of LV/HV transformers with transformers with on-load
tap changers;

+ accumulation at production sites;
realization of new transformer connections among all distribution
voltage levels.

In the majority of cases, these investments would go beyond the
gradually ongoing renewal of networks, and in their final effect
they would mean a significant increase in the price of distribution
services.

The following tables give the lengths of the new and the reinforced
transmission and 110 kV networks.

Tabulka 2 Délky novych vedeni v PS do roku 2050 (km)

Table 2 Lengths of new lines within the transmission system by 2050 (km)

Vystavba vedeni PS Délka novych vedeni 400 kV Délka novych vedeni 400 kV
New TS lines v letech 2016-2025 v letech 2026-2050

Length of new 400 kV lines built

Length of new 400 kV lines built

between 2016-2025 between 2026-2050

Vystavba vedeni PS v nové trase

New TS lines in new corridors 318 82
Vystavba dvojitého vedeni PS v trase plvodni linky

) - : 401 632
Doubling of existing TS line
Celkova délka novych vedeni PS 720 714

Length of new PS lines in total

Zpréva o ocekavané rovnovaze mezi nabidkou a poptavkou elektfiny a plynu
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Tabulka 3 Délky novych a rekonstruovanych vedeni 110 kV do roku 2025 (km)

Table 3 Lengths of new and reconstructed 110 kV lines till 2025 (km)

Vystavba vedeni 110 kV CEZ Distribuce E.ON Distribuce PREdistribuce Celkem
New 110 kV lines Total
Vystavba vedeni 110 kV v nové trase

New 110 kV line in new corridor st 2 75 458
Rekonstrukce vedeni 110 kV v pavodni trase 673 476 3 1183

Reinforcement of current 110 kV lines

Celkova délka novych
a rekonstruovanych vedeni 110 kV 984 548 109 1641
New and reinforced 110 kV lines in total

TRH A EKONOMIKA MARKET AND ECONOMY

Konec¢ni zdkaznici vyzaduji vysokou spolehlivost zajistenf End-consumers require the high reliability of electricity supplies
dodavek elektfiny za stabilni ceny. V sou¢asné dobé nékteri at stable prices. At present, some of them are considering the

z nich zvazuji moznost stat se nezavislymi na velké energetice option of becoming independent of the large energy industry
(rozvoj decentralizované energetiky; vyroba pro vlastni (development of decentralized energy industry; self-consumption —
spotfebu — prosumers) a tento trend v budoucnu zesili. prosumers) and this trend will increase in the future. Although the
Soucasné velmi nizké burzovni ceny silové elektriny v Evrope current very low electricity prices at European exchanges support
sice podporuji hospodarsky rist, ale nejsou dostatecné economic growth, they are not sufficient for investments in any
pro investice do jakychkoli nepodporovanych zdrojtl. Pro CR je non-subsidised sources. For the Czech Republic, it is important to
ddlezité dosahnout konsensu o vhodném rozvaoji energetiky reach a consensus about the suitable development of the energy
a dospét k dohodé o zplsobu jeho financovani. Platna SEK je industry, and to come to an agreement concerning the way to

z tohoto pohledu dobre vyvazenym vychozim dokumentem. finance it. The updated SEP is a very well-balanced reference

document in these terms.
Strednédoby horizont

Ve strednédobém vyhledu do roku 2030 se ocekava vyznamna Medium-term horizon

korelace cen na némeckem a ¢eskem trhu s elektfinou — Within the medium-term horizon by 2030, a significant correlation of

némecky trh bude pro ¢eské ceny urcujici. Zpoc¢atku budou prices on the German and Czech electricity markets is anticipated —

trzni ceny elektiiny stagnovat na soucasné Urovni (28 az the German market will determine Czech prices. Initially,

32 EUR/MWNh). Vyrazngjsi rast ceny je otekavan po roce 2023 electricity market prices will stagnate at their current level (28 to

diky zméné skladby zdrojt v Némecku (ukonéeni provozu 32 EUR/MWh). A more significant increase in prices is anticipated

poslednich jadernych elektréren) a postupné navyseni ceny after 2023, due to a change in the mix of sources in Germany (the

na Uroven 45 EUR/MWh pak do roku 2030. Rust ceny elektiiny termination of operation of the last nuclear power stations) and

do roku 2030 odrazi predpokléddany rast ceny povolenek diky a gradual increase in prices by 2030 to 45 EUR/MWh. The increase

mechanismu MSR (Market Stability Reserve). in the price of electricity by 2030 reflects the anticipated increase
in the price of emission allowances thanks to the MSR mechanism

Dlouhodoby horizont (Market Stability Reserve).

Ma-li byt elektriza¢ni soustava stabilni a spolehliva, bude

nutné do ni vyrazneé investovat. V Koncepcni varianté by se Long-term horizon

mezi roky 2016 a 2050 muselo v reélnych cenach roku 2014 If the power system is to be stable and reliable, it will need

investovat do obnovy a rozvoje ES kolem 2 bil. CZK, . Z toho significant investment. In the Conceptual variant, it will be

priblizng 2/3 budou sméfovat do obnovy a rozvoje vyrobni necessary to invest around CZK,,, 2 trillion in the renewal and

zékladny, 7% si vyzada obnova a rozvoj prenosové soustavy, development of PS between 2016 and 2050 (in real prices of

zbyvajicich 27 % pak abnova a rozvoj distribu¢nich soustav. 2014). Of this amount, approximately 2/3 will be directed to the

Do roku 2030 jsou potrebné investice témeér invariantni. Poté renewal and development of the production base, 7% to the

se vsak potrebné investice zacinajf vyrazné lisit a investi¢nf development of the transmission system, and the remaining 27%

narocnost vyznamne roste zejména u Decentralni varianty. to the renewal and development of the distribution systems. Until

Potrebné ro¢nf investice do obnovy a rozvoje ES by se v roce 2030, the necessary investments are almost invariable. After that,
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2050 mély pohybovat kolem 756 mld. CZK
varianty, kolem 80 mld. CZK
125 mld. CZK,,,,
je tedy v tomto ¢asovém horizontu zhruba dvojnasobné

o U Koncepeni
L0, U Centraini varianty a kolem
u Decentralni varianty. Decentralni varianta

investitné narocna oproti varianté Centralni. Hlavnim dlvodem
této disproporce jsou vysoké néklady spojené s akumulaci
elektriny v Decentrélni varianté. Investi¢ni narocnost se
promita do vyrobnich ndkladd elektfiny, které jsou u Decentralni
varianty zhruba o 50% vys$Si oproti varianté Centrélni. Zvyseni
vyrobnich nakladd bude vyvolavat tlak na odpovidajici rlst cen
elektfiny.

Nésledujici obrazek ukazuje ro¢ni investice na obnovu a rozvoj
ES v roce 2050 pro tfi analyzované varianty.

Obrazek 15
Figure 15
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however, the necessary investments begin to vary significantly,
and the investment intensity increases primarily in the Distributed
variant. The necessary annual investment in the renewal and
development of the power system after 2050 should be around
CZK,,, 75 billion in the Conceptual variant, around CZK,,, 60 billion
in the Centralized variant and around CZK,,, 125 billion in the
Distributed variant. Within this time horizon, the Distributed variant
is approximately twice as investment-intensive as the Centralized
variant. The main reason for this disproportion is the high costs
connected with electricity accumulation in the Distributed variant.
The investment intensity is reflected in the cost of electricity
production, which is approximately 50% higher than in the
Centralized variant. The increased production costs will create
pressure for the relevant increase in the price of electricity.

The following figure shows the annual investments in renewal and
development of the power system in 2050 for all three analysed
variants.

Rocni investice na obnovu a rozvoj ES v roce 2050
Annual investments in renewal and development of the power system in 2050
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PLYNARENSTVI - VARIANTY
GAS INDUSTRY - VARIANTS

NAVRH VARIANT

Trojice variant, které jsou ve studii predstaveny, je zalozena
na vzajemné komplementarnich provazanych predpokladech.
Kazda z variant je pripadovou studii, v niZ jsou prezentovany
mozné cesty rozvoje a jejich dusledky. Nejedna se tedy

o projekci stavu energetiky do roku 2050. Hlavnim kritériem
rozliSeni variant je mira budouci centralizace, respektive
decentralizace energetiky — tyto dva mezni smery jsou
predstavovany variantami Centralni a Decentralni. Mezi

nimi se nachazf varianta Koncepcni, které vychazi ze Statn/
energetickeé koncepce. Nejvetsim zdrojem diferenciace variant
je rozvoj vyuziti plynu k vyrobé elektriny a v KVET malého
jednotkového vykonu.

PFi navrhu variant se vychazi z dosavadniho vyvoje

a soutasného stavu energetiky CR. Jsou analyzovany redlné
moznosti zmén energetiky v budoucnu, a to v celém fetézci
dovoz - preprava — distribuce — spotteba plynu. Kritériem
diferenciace variant je rozvoj decentralni energetiky, nicméné
v navazujicich analyzach jsou komplexné hodnocena i vSechna
dalsi adekvatni kritéria technicka, environmentalni, geopoliticka
i ekonomicka. Nasledujici vycet uvadi seznam predpaokladd

a charakteristickych rysu, které jsou spolec¢né varianté
Koncepcni, Centralni i Decentralni.

- Demografie: varianty vychéazeji ze stejné predikce rozvoje
demografie; vétsi pocet obyvatel a domacnosti jsou
faktory vyrazné plsobici na navySovani poptavky po plynu;
vzhledem ke snizujici se dostupnosti ostatnich fosilnich paliv
je ocekavan narlst podilu plynu na kryti poptavky po energii.

- Ekonomika: vSechny varianty vychéazeji ze stejné predikce
rozvoje ekonomiky na makro Urovni; vyssi ekonomicky vykon
vyrazné pusobi na navySovani poptavky po plynu, ackoliv
mira korelace ekonomické vykonnosti a poptavky plynu neni
tak vyrazna jako u poptavky elektfiny; vSechny varianty
predpokladaji stejny rozvoj podilu odvétvi ekonomiky na HPH.

+ Rozvoj vyuziti plynu v dopraveé ve formé CNG: ve vsech
variantach je ocekavan stejné vyznamny rozvoj vyuziti plynu
v doprave, predevsim ve formeé CNG; s postupujicim tlakem
na snizovani uhlikové stopy bude CNG vedle elektfiny druhym
nejvyraznejsim zdrojem energie pro automobilovou dopravu.

DESIGN OF THE VARIANTS

The three variants introduced in the study are based on mutually
complementary assumptions. Each of the variants is a case study,
in which possible ways of development and its consequences are
presented. Those variants are not projections of the state of the
electricity industry to 2050. The main criterion for differentiating
these variants is the future level of centralization or rather
distribution of the energy industry — the two limit variants are
the Centralized and Distributed variants. Between these two

is the Conceptual variant, which is based on The State Energy
Policy. The main reason for the differentiation among variants is
the utilization of gas in electricity production and CHP of small
installed capacity.

The proposed variants are based on previous developments and
the current state of the Czech energy industry. Real possibilities
for future changes in the energy industry are analysed in the
entire chain of import — transmission — distribution — consumption.
The criterion for the differentiation of variants is the development
of a decentralized energy industry. All other relevant criteria
(technical, environmental, geopolitical and economic) are also
assessed in the subsequent analyses. The next list gives the
assumptions and characteristic features common to all three
variants — Conceptual, Centralized and Distributed.

- Demography: all the variants are based on the same prediction
of demographic development — a larger population and a greater
number of households having a significant impact on the increase
in demand for gas. Due to the decreasing availability of other
fossil fuels, a further increase is anticipated in the share of
covering the demand for energy by gas.

Economy: all the variants are based on the same prediction

of macroeconomic development — higher economic output
significantly affects the increase in demand for gas, although the
level of correlation between economic output and demand for gas
is not as significant as in the case of electricity. All the variants
anticipate the same development in the share of economy in GVA.
Development of utilization of gas in a CNG form in
transportation sector: in all the variants, the same development
of utilization of gas is anticipated in transportation, mostly in the
form of CNG. With the growing pressure to reduce the carbon
footprint, CNG and electricity will become the second major
source of energy in car transportation.
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- Nahrada tfidéného HU: vSechny varianty predpokladaji
stejnou miru vyuziti plynu pfi ndhradé dochézejiciho
tiidéného hnédého uhli (souvisi s ukoncenim produkce
na lom@ CSA a Bilina).

- Predikce aspor: predikce poptavky plynu ve vSech
variantach vychazi ze stejnych predpokladd dosahovani
Uspor; predikce zahrnuje vyrazné Uspory, které budou
pUsobit proti rdstu poptavky plynu; ve vyrobni sfére je
dosahaovani Uspor modelovano snizovanim plynoenergetické
narocnosti produkce pridané hodnoty, v domacnostech pak
snizavanim mérné spotreby.

- Spolehlivost provozu plynarenské soustavy: pro vsechny
varianty je pozadovéna stejna Uhrnnéa spolehlivost provozu,
z ¢ehoz pro rlznou poptavku plyne take rlzny rozvoj
infrastruktury.

- Dostatek zasobnikovych kapacit: SEK navrhuje kapacitu
zasobnikd plynu na tzemi CR ve vysi 35-40% roéni
spotfeby plynu. Rozvoj zdsobnikd v Dlouhodobé rovnovéze je
koncipovan tak, aby se pohyboval kolem harni hranice tohoto

rozmezi. Rozvoj zasobnik(l uvazuje pro nazornost o lokalitach,

kde je napr. z geologického pohledu mozné zasobnik
vystavét. Z tohoto divodu jsou zahrnuty lokality, kde je ¢i
byl zndmy umysl zasobnik vybudovat, ackoliv z dnesniho
pohledu neni vybudovani pravdépodobné na komerc¢ni bazi.
Takovy zésobnik by musel byt substituovan zésobnikem

o podobnych parametrech v jiné lokalité. Vzhledem

ke kolisavému vyvoji poptavky po plynu, kdy je rozvoj vyuziti
ocekavan predevsim ve strednédobém horizontu, bude
vyuziti instalované zasobnikové kapacity takeé kolisat.

- Dostatek potrubni kapacity: pro vsechny varianty je
pozadovano zachovani soucasné urovné zabezpeceni
provozu; vyssi poptéavka a vySsi rozvoj zasobnikové
kapacity pak povedou k vy§simu rozvaoji potrubni
infrastruktury, prinejmensim z déivodu napojeni novych
zasobnikd. S odkazem na SEK je u variant s vyssi poptévkou
doporucena i realizace severojizniho propojeni, které mize
byt v budoucnu nastrojem pro vyssi diverzifikaci zdroja
i tras, i kdyz za soucasné situace se mize zdat jeho
realizace nadbytecna.

VARIANTA KONCEPCNI

Varianta Koncepéni (znacena K) vychazi z koridord vytycenych
ve Stdtni energeticke koncepci a konkretizuje rozvoj
plynarenstvi CR dle jejtho Optimalizovaného scéndre a dle
nazor( predstavitell Seské decizni sféry (predevsim MPO)

z roku 2016. Varianta vyuziva vyvazeny mix primarnich zdrojd;
dojde k ¢astec¢nému navyseni uplatnéni plynovych zdrojt

na vyrobu elektriny.

- Substitute for graded coal: all the variants assume the same
level of utilization of gas as a substitution for the dwindling
graded coal (connected with termination of production at the
CSA and Bilina mines).

- Prediction of energy savings: in all three variants, the prediction
of the demand for gas is based on the same assumptions of
achieving the targets of energy savings. The prediction includes
significant energy savings, which will act against the increasing
demand for gas. For the production sphere, reaching the targets
of energy consumption is represented by the increase in gas-
energy intensity of added value formation, for households by the
decrease in specific consumption.

- Reliability of the gas system's operation: for all the variants,
the same total reliability of operation is required, which results
in varied development of infrastructure for varying demands
for gas.

- Sufficient gas storage capacity: the SEP suggests GSF capacity
to be 35-40% of the annual gas consumption in the Czech
Republic. The Long-term Balance anticipates that GSF capacity’s
development close to the upper level of the range. The future
development of GSF is considered in geologically favourable
locations. Therefore, current or recent plans for construction of
GSF have been considered as potential locations. Even though
these plans have not been realized due to difficult recoverability
of the investment. Such a GSF would have to be replaced by
another one of similar parameters, but in a different location.
Due to the fluctuating development of the demand for gas,
anticipating development of utilization primarily in the medium-
term horizon, the utilization of the installed storage capacity will
also fluctuate.

- Sufficient pipeline capacity: for all the variants, the
maintenance of the current level of operating security is
assumed. Higher demand and greater development of storage
capacity will therefore lead to greater development of pipeline
infrastructure, at least due to the need to connect the new GSF.
In accordance with the SEP, it is recommended to construct
North-South corridor for the variants with higher demand. This
infrastructure might help diversify sources and routes in the
future, although its realization might not appear necessary today.

CONCEPTUAL VARIANT

The Conceptual variant (marked as Co) is based on the development
paths defined in The State Energy Policy and specifies the
development of the Czech gas industry according to its Optimum
scenario and according to the opinions of the representatives of
the Czech decision-making sphere (in particular the Czech Ministry
of Industry and Trade) from 2016. This variant is characterized by
balanced mix of PES; there will be a partial increase in the utilization
of gas sources in electricity production.

Plynérenstvi — varianty
Gas industry - variants
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POPTAVKA PLYNU

Koncepcni varianta predpoklada velmi mirny a plynuly pokles
poptavky plynu v kategorii ostatni spotreby, coz je veskera
spotieba mimo vyrobu elektriny, KVET a v8echny nové
oblasti poptavky. Tento trend je dan predevsim vyraznym
tlakem na dosahovani Uspor (viz ndsledujici obrazek), ale
také prechodem c¢asti ostatni spotreby v maloodbéru

k mikrokogeneracni vyrobe tepla. VSechny ostatni kategorie
jsou ve srovnani s dne$nim stavem rlstové, byt ke konci
sledovaného obdobi bude dle predpokladt dochazet k mirnému
poklesu.

Ocekava se predevsim rlst poptavky plynu pri samostatné
vyrobé elekttiny a velmi vyrazné predevsim v KVET (véetné
malé kogenerace) a MKO (mikrokagenerace). Priblizné od roku
2020 se bude projevovat také rdst poptavky ve formé CNG

a rlst poptavky pri nahrazovani tridéného hnédého uhli,
Celkové navyseni poptavky oproti dnesku ¢ini 51 TWh. V tom se
jednotlivé kategorie uplathiuji takto (navyseni mezi roky 2015

a 2050):

DEMAND FOR GAS

The Conceptual variant anticipates a very gentle and continuous
decline in demand for gas in the category of other consumption,
which is all consumption excluding electricity production, CHP and
all other new areas of demand. This trend is mainly due to strong
pressure to achieve energy savings (see following figure), and also
the transition in the area of other consumption in the retail sector
to micro-CHP heat production. In comparison with the current state,
all other categories are on the increase; although a slight decrease
is anticipated by the end of the analysed period.

In particular, increasing demand for gas is anticipated in the
self-production of electricity; significant growth in this area is
anticipated in particular in CHP (including small-scale CHP) and
micro-CHP. By about 2020, there will be growth in demand for

CNG and also growth in demand for gas as a substitution for
graded coal. The total increase in demand compared to the present
day should be approximately 51 TWh. The share of the individual
categories in the total increase is as follows (increase between
2015 and 2050):

- Ostatni spotfeba 27 TWh - Other consumption -2.7 TWh
+ Monovyroba elektriny +1,8 TWh Electricity monoproduction +1.8 TWh
« KVET (v&etné MAKO) a MKO +29,0 TWh + CHP (including small-scale CHP) and micro-CHP +29.0 TWh
+ Nahrada HU +5,4 TWh Substitution of brown coal +5.4 TWh
« CNG +17, 6 TWh + CNG +17.6 TWh
Obrazek 16 Vyvoj kategorii poptavky — varianta Koncepéni

Figure 16 Development of the demand categories - Conceptual variant
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ZASOBNIKY PLYNU

Na vyvoj poptévky musi za predpokladu zachovani soucasné
bezpecnosti provozu reagovat vyvoj zasabnikové kapacity

a vykonu ¢erpani. Celkove jde oproti roku 2015 o navyseni

0 77%. Nové zésobniky (viz bod 6) budou loziskového typu, ale
s vyssim ¢erpacim vykonem, nez je obvykly nynf.

Ve variante Koncepcni je pociténo s vyraznym rozvojem

zdsobnikové kapacity:

1. zprovoznéni plné kapacity zdsobniku v lokalité Uhfice Jih
(navyseni az na 100 mil. m3),

2. zprovoznéni piné kapacity v lokalité Dambofice (celkovéa
kapacita 450 mil. m3),

3. vystavba zédsobniku v lokalité Brfeclav o celkové kapacité
200 mil. m?,

4. vystavba zasobniku v lokalité Dolni Rozinka o celkové
kapacité 200 mil. m®,

5. napojeni zasobniku v Dolnich Bojanovicich (580 mil. m?3)
na ¢eskou plynarenskou soustavu,

B. vystavba novych zédsobnikd loZiskového typu o celkové
kapacité 1 mld. m® ve dvou lokalitdch a dvou etapéch.

POTRUBNI INFRASTRUKTURA

V nadvaznosti na rozvoj spotfeby plynu a potfebné kapacity

zésobnikd byly ve varianté Koncepcéni navrzeny nasledujici

nové potrubnf projekty o celkové délce 283km (na tzemi CR):

1. vystavba plynovodu Moravia — 157km,

2. vystavba ¢esko-polského preshrani¢niho propaojeni STORK I
(Hat-Kedzierzyn) — 52km,

3. vystavba cesko-rakouského preshrani¢niho propojent
Breclav—Baumgarten — 14 km,

4, napojeni zasobniku Dolnf Bojanovice na ¢esky plynarensky
systém — 5km,

5. napojeni novych zdsobnikd ve znadmych lokalitéach (Breclav,
Dolni Rozinka) — 25km,

8. napojeni dvou novych zasobnikl v nespecifikovanych
lokalitach — 30km.

GAS STORAGE FACILITIES

To maintain the current level of security of operation, the
development of gas storage capacity and withdrawing capacity
must react to the development of demand. In total, this means
an increase by approximately 77% in comparison with 2015. New
gas storage facilities (see point 6) are to be the deposit type, but
with higher withdrawing capacity than usual.

In the Conceptual variant, a significant development of GSF

capacity is anticipated:

1. commissioning of the full capacity of the gas storage in Uhfice
Jih (extension up to 100 million m3);

2. commissioning of full storage capacity in Dambofice (total
capacity 450 million m3);

3. construction of a gas storage facility in Breclav with total
capacity 200 million m3;

4. construction of a gas storage facility in Dolni RozZinka with total
capacity 200 million m?;

5. connection of the gas storage facility in Dolni Bojanovice
(580 million m®) to the Czech gas system;

6. construction of a new gas storage facility (depleted field type)
with total capacity 1 billion m® at two locations and in two stages.

PIPELINE INFRASTRUCTURE

In connection with the development of consumption and the

required gas storage capacity, the following pipeline projects of

total length of 283km are proposed (in the Czech Republic):

1. construction of the Moravia gas pipeline — 157 km;

2. construction of the Czech-Poalish interconnection STORK I
(Hat-Kedzierzyn) — 52km;

3. construction of the Czech-Austrian cross-barder interconnection
Breclav—Baumgarten — 14 km;

4. connection of Dolni Bojanovice gas storage facility to the Czech
gas system — 5km;

5. connection of two new gas storage facilities at known locations
(Breclav, Dolni Rozinka) — 25km:

6. connection of two new gas storage facilities, unspecified
locations — 30km.

Plynérenstvi — varianty
Gas industry - variants
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VARIANTA CENTRALNI

Varianta Centrélni (znatena C) vychazi z predpokladu, Ze se
budou rozvijet pouze velké energeticke zdroje, véetné vyuziti
fosilnich PEZ. Pri vyrobé elektriny dojde k vyraznému rozvaji
vyuziti jaderné energie, ve srovnani variant pak k nejméné
vyraznému Utlumu vyuziti uhli a také k vyraznému navyseni
vyuziti plynu, byt ve srovnani variant nejméné vyraznému.
Dle této varianty nedojde k odklonu od CZT, pouze ke sniZzeni
poptavky po CZT vlivem Uspor. Tato varianta nepocita

s rozvojem mikrokogeneraci ani malych kogeneract.

POPTAVKA PLYNU

Centralni varianta predpoklada stejné jako varianta Koncepéni
velmi mirny a plynuly pokles poptévky plynu v kategorii ostatni
spotreby, coz je veskera spotreba mimo vyrobu elektriny, KVET
a vSechny nové oblasti poptavky, a to z ddvodu dosahovani
Uspor (viz nasledujici obrézek).

Obrazek 17 Vyvoj kategorii poptavky - varianta Centralni

CENTRALIZED VARIANT

The Centralized variant (marked as Ce) is based on the assumption
that only large-scale energy sources will be developed, including
the utilization of fossil PES. Significant development of utilization
of nuclear energy is anticipated for electricity production. In the
comparison of all variants, this one anticipates the least significant
downturn in the utilization of coal and also a considerable increase
in the utilization of gas, although it is the lowest of the three
variants. According to this variant, there will be no transition away
from district heating, but only a decrease in demand for district
heating due to conservation measures. This variant does not
anticipate any development of micro-CHP or small-scale CHP units.

DEMAND FOR GAS

Like the Conceptual variant, the Centralized variant anticipates

a very gentle and continuous decline in demand for gas in the
category of other consumption, which is all consumption excluding
electricity production, CHP and other new areas of demand because
of reaching the savings (see following figure).

Figure 17 Development of the demand categories — Centralized variant
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Vsechny ostatni kategorie jsou ve srovnani s dnesSnim stavem
ristové, byt ke konci sledovaného obdobi bude dle predpokladt
dochéazet k mirnému poklesu. Oc¢ekava se predevsim rist
poptavky plynu pfi samostatné vyrobe elektiiny a velmi
vyrazne predevsim v KVET. Priblizné od roku 2020 se bude
projevovat také rlst poptavky ve formeé CNG a rlst poptavky
pfi nahrazovani tridéného hnédého uhli. Celkové navyseni
poptavky oproti dnesku ¢inf priblizné 48 TWh. V tom se
jednotlivé kategorie uplatriuji takto (navyseni mezi roky 2015

a 2050):

- Ostatni spotieba A1 TWhH
+ Monovyroba elektfiny +1,4 TWh
+ KVET (véetné MAKO) a MKO +24,3 TWh
+ Naéhrada HU +5,4 TWh
+ CNG +17,6 TWh

ZASOBNIKY PLYNU

Na vyvoj poptévky musi — za predpokladu zachovani souc¢asné
bezpecnosti provozu — reagovat vyvoj zasobnikové kapacity

a vykonu cerpani. Celkove jde oproti roku 2015 o navyseni

o priblizné 67 %. Novy zdsobnik (viz bod 6) bude loziskového
typuy, ale s vys$8im Cerpacim vykanem, nez je ocbvykly nyni
(vyGerpéni kapacity za pfiblizné 30 dni).

Ve varianté Centralni je pocitédno s vyraznym rozvojem

zésobnikové kapacity:

1. zprovozneni pIné kapacity zadsobniku v lokalité Uhfice Jih
(navys$eni az na 100 mil. m?3),

2. zprovoznéni pIné kapacity v lokalité Damborice (celkova
kapacita 450 mil. m3),

3. vystavba zasobniku v lokalité Breclav o celkové
kapacité 200 mil. m?3,

4. vystavba zédsobniku v lokalité Dolni RozZinka o celkové
kapacité 200 mil. m®,

5. napojeni zasobniku v Dolnich Bojanovicich (580 mil. m?3)
na ¢eskou plynérenskou soustavu,

B. vystavba nového zasobniku loziskového typu o celkové
kapacité 0,5 mld. m?.

POTRUBNI INFRASTRUKTURA

V ndvaznosti na rozvoj spotreby a potrebné kapacity zasobnik(

byly ve varianté Centralni navrzeny nasledujici nové potrubnf

projekty o celkové délce 216km (na Uzemi CR):

1. vystavba plynovodu Moravia — 157km,

2. vystavba ¢esko-rakouského preshraniéniho propaojeni
Breclav—Baumgarten — 14 km,

3. napojeni zédsobniku Dolni Bojanovice na ¢esky plynarensky
systém — 5km,

4, napojeni novych zasobnik’ ve znamych lokalitach (Breclav,
Dolni RoZinka) — 25km,

5. napojeni jednoho nového zasobniku v nespecifikované
lokalité — 15 km.

In comparison with the current state, all other categories are on the
increase, although towards the end of the examined period, a slight
decrease can be seen. In particular, an increase in the demand for
gas is anticipated in self-production of electricity and particularly
very significant growth of demand in CHP sector. By about 2020,
there will be growth in demand for CNG and also in demand for gas
as a substitution for graded brown coal. Compared to the present
days, the total increase in demand should be approximately 48 TWh.
The share of the individual categories in the total increase is as
follows (increase between 2015 and 2050):

+ Other consumption 11 TWh
+ Electricity monoproduction +1.4 TWh
+ CHP (including small-scale CHP) and micro-CHP +24.3 TWh
+ Substitution of brown coal +5.4 TWh
+ CNG +17.6 TWh

GAS STORAGE FACILITIES

To maintain the current level of security of operation, the
development of gas storage capacity and withdrawing capacity
must react to the development of demand. In total, this means

an increase by approximately 67% in comparison with 2015.

The new gas storage facility (see point 8) will be of the depleted
field type — but with a higher withdrawing capacity than usual (total
capacity withdrawn in approximately 30 days).

In the Centralized variant, a significant development of gas storage

capacity is anticipated:

1. commissioning of the full capacity of the gas storage in Uhrice
Jih (extension up to 100 million m3);

2. commissioning of full storage capacity in Dambofice (total
capacity 450 million m?);

3. construction of a gas storage facility in Bfeclav, total
capacity 200 million m?;

4. construction of a gas storage facility in Dolni RoZinka, total
capacity 200 million m?;

5. connection of the gas storage facility in Dolni Bojanovice
(580 million m?) to the Czech gas system;

6. construction of a new gas storage facility, total capacity
0.5 billion m?®.

PIPELINE INFRASTRUCTURE

Following the development of consumption and the required gas

storage capacity, these pipeline projects of total length of 216km

are proposed in the Centralized variant (in the Czech Republic):

1. construction of the Moravia gas pipeline — 157km;

2. construction of the Czech-Austrian cross-barder interconnection
Breclav — Baumgarten — 14 km;

3. connection of Dolni Bojanovice gas storage facility to the Czech
gas system — 5km;

4. connection of two new gas storage facilities at existing locations
(Breclav, Dolni Rozinka) — 25 km:

5. connection of one of the new gas storage facilities at unspecified
location — 15 km.

Plynérenstvi — varianty
Gas industry - variants
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VARIANTA DECENTRALNI

Varianta Decentrélni (zna¢ena D) vychézi z pfedpokladu,
7e se budou velmi vyrazné rozvijet malé energetické
zdroje, predevsim OZE, ale vyrazné také mala kogenerace
a mikrokogenerace. Pri vyrobé elektriny i tepla tak dojde
k vyraznému navyseni vyuziti plynu.

Rozvoj decentralnich zdrojd nebude stacit k pokryti poptavky,
takze bude muset dojit rovnéz k mirnému navyseni vyuzitf
jaderné energie a velkych, predevsim plynovych zdroja. Dle této
varianty dojde k vyraznému odklonu od CZT, ktery bude ¢init
50% konecné spotreby tepla pro rok 2050, jez bylo plvodné

z CZT.

POPTAVKA PLYNU

Decentrélnf varianta predpoklada — stejné jako Koncepéni —
velmi mirny a plynuly pokles poptavky plynu v kategorii ostatni
spotreby, coz je veskera spotfeba mimo vyrobu elektriny, KVET
a vSechny nové oblasti poptavky. Tento trend je dan predevsim
vyraznym tlakem na dosahovéni Uspor (viz ndsledujici obrézek),
ale velmi vyrazneé také prechodem ¢asti ostatni spotfeby

v maloodbeéru k mikrokogenerac¢ni vyrobé tepla.

Vsechny ostatni kategorie jsou ve srovnani s dnesnim

stavem rastové, byt ke konci sledovaného obdobi bude dle
predpokladt dochézet i v této varianté k mirnému poklesu.
Ocekava se predevsim rlst poptavky plynu pri samostatné
vyrobé elektfiny a velmi vyrazne predevsim v KVET. Priblizné
od roku 2020 se bude projevovat také rast poptavky ve formé
CNG a rtst poptavky pfi nahrazovani tfidéného hnédého uhli.
Celkové navyseni poptavky oproti dnesku ¢ini priblizné 48 TWh.
V tom se jednotlivé kategorie uplatriuji takto (navyseni mezi
roky 2015 a 2050):

- Ostatni spotieba 10,6 TWh
- Monavyroba elektfiny +51TWh
+ KVET (v¢etng MAKO) a MKO +475 TWh
+ Nahrada HU +5,4 TWh
+ CNG +176 TWh

DISTRIBUTED VARIANT

The Distributed variant (marked as D) is based on the assumption
that small-scale energy sources will be developed significantly,

in particular the RES, and small-scale CHP and micro-CHP will be
developed considerably. Therefore, there will be a great increase in
the utilization of gas for electricity and heat production.

Development of distributed sources will not be able to cover
demand:; therefore, there will also need to be an increase in the
utilization of nuclear energy and large, mostly gas-firing units.
According to this variant, there will be a significant transition away
from district heating, which should make up 50% of total heat
consumption for 2050, which originally came from district heating.

DEMAND FOR GAS

Like the Conceptual variant, the Distribution variant anticipates

a very gentle and continuous decline in demand for gas in the
category of other consumption, which is all consumption excluding
electricity production, CHP and other new sectors of demand. This
trend is mainly due to great pressure to achieve energy savings
(see following figure), and also significantly by the transition

of a part of the other consumption to micro-CHP in the low
consumption sector.

In comparison with the current state, all other categories are on
the increase; although, a slight decrease is also anticipated by the
end of the examined period in this variant. In particular, an increase
in the demand for gas is anticipated in self-production of electricity
and particularly very significant growth of demand in CHP sector.
By 2020 or so, there will be a growth in demand for CNG and also

a growth in demand for gas as a substitution for graded brown coal.
Compared to the present days, the total increase in demand should
be approximately 48 TWh. The share of the individual categories in
the total increase is as follows (increase between 2015 and 2050):

+ Other consumption -10.6 TWh
Electricity monoproduction +51TWh
+ CHP (including small-scale CHP) and micro-CHP +475 TWh
Substitution of brown coal +5.4 TWh
+ CNG +17.6 TWh

Zpréva o ocekavané rovnovaze mezi nabidkou a poptavkou elektfiny a plynu
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Obrazek 18 Vyvoj kategorii poptavky — varianta Decentralni
Figure 18 Development of the demand categories — Distributed variant
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ZASOBNIKY PLYNU GAS STORAGE FACILITIES
Na vyvoj poptévky musf za predpokladu zachovani sou¢asné To maintain the current level of security of operation, the
bezpecnosti provozu reagovat vyvoj zasobnikové kapacity development of gas storage capacity and withdrawing capacity
a vykonu cerpani. Celkove jde oproti roku 2015 o navyseni must react to the demand development. In total, this makes
o0 piiblizng 101%. Nové zésobniky (viz bod 6) budou loZiskového an increase by approximately 101% in comparison with 2015.
typu, ale s vyssim cerpacim vykonem, nez je obvykly nynf The new gas storage facilities (see point 8) will be of the depleted
(vyterpani kapacity za priblizné 30 dni). field type — but with a higher withdrawing capacity than usual (total

capacity withdrawn in approximately 30 days).

Ve variante Decentralni je pocitano s vyraznym rozvojem

zdsobnikové kapacity: In the Distributed variant, a significant development of GSF
1. zprovoznéni plné kapacity zasobniku v lokalité Uhfice Jih capacity is anticipated:
(navyseni az na 100 mil. m3), 1. commissioning of the full capacity of the gas storage in Uhfice
2. zprovoznéni pIné kapacity v lokalité Dambofice (celkova Jih (extension up to 100 million m3);
kapacita 450 mil. m?), 2. commissioning of full storage capacity in Dambofice (total
3. vystavba zasobniku v lokalité Breclav o celkové kapacité capacity 450 million m3);
200 mil. m?, 3. construction of a gas storage facility in Bfeclav, total capacity
4, vystavba zasobniku v lokalité Dolni Rozinka o celkové 200 million m3;
kapacité 200 mil. m?, 4. construction of a gas storage facility in Dolni Rozinka, total
5. napojeni zasobniku v Dolnich Bojanovicich (580 mil. m?) capacity 200 million m?;
na ¢eskou plynarenskou soustavu, 5. connection of the gas storage facility in Dolni Bojanovice
B. vystavba novych zdsobnikd loziskového typu o celkové (580 million m®) to the Czech gas system;
kapacité 1,56 mld. m® ve tfech lokalitach a tfech etapach. 8. construction of new depleted field type GSF (totally 1.5 billion m?3)

at three locations in three stages.

Plynérenstvi — varianty
Gas industry - variants
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POTRUBNI INFRASTRUKTURA

V nédvaznosti na rozvoj spotfeby a potrebné kapacity zadsobnik(

byly ve varianté Decentralni navrzeny nasledujici nové potrubni

projekty o celkové délce 374km (na Gzemi CR):

1. vystavba plynovodu Moravia — 157 km,

2. vystavba ¢esko-polského preshrani¢niho propaojeni STORK I
(Hat-Kedzierzyn) — 52km,

3. vystavba ¢eska-rakouského preshrani¢niho propojeni
Breclav—Baumgarten — 14 km,

4. vystavba ¢esko-rakouského preshrani¢niho propojeni Zabori-
Oberkappel — 76 km,

5. napojeni zasobniku Dolni Bojanovice na cesky plynarensky
systém — 5km,

6. napojeni novych zasobnikd ve znadmych lokalitach (Breclav,
Dolnf Rozinka) — 25km,

7. napojeni tfi novych zasobnikl v nespecifikovanych
lokalitach — 45km.

Nasledujici obrézek ukazuje sravnani instalované kapacity
zésobnikd pro tri analyzované varianty. Ve vSech variantach
roste, a to predevsim ve vazbé na rozvoj zdrojové zakladny
elektroenergetiky, spotreba plynu a imérne tomu je tedy
navrzen i narQst kapacity zasobnikd. Rozvoj zasobnikl je
navrzen tak, aby pomér kapacity zédsobnik( a spotfeby plynu
asciloval kolem horni hranice doporu¢ené v SEK (40 %).

PIPELINE INFRASTRUCTURE

Following the development of consumption and the required gas

storage capacity, the next pipeline projects of total length of 374km

are considered in the Distributed variant (in the Czech Republic):

1. construction of the Moravia gas pipeline — 157km;

2. construction of the Czech-Polish interconnection STORK ||
(Hat — Kedzierzyn) — 52km;

3. construction of the Czech-Austrian cross-barder interconnection
Breclav — Baumgarten — 14 km;

4. construction of the Czech-Austrian cross-border interconnection
Z&bof{ — Oberkappel — 76 km;

5. connection of Dolni Bojanovice gas storage facility to the Czech
gas system — 5km;

6. connection of new gas storage facilities in known locations
(Breclav, Dolnf Rozinka) — 25 km:

7. connection of three new gas storage facilities at unspecified
locations — 45km.

The following figure shows a comparison of the gas storage
capacity for three analysed variants. It increases in all three
variants, mainly due to the development of energy industry source
base and gas consumption which is followed by GSF storage
capacity. The GSF capacity is proposed in such way to fulfil
recommended target mentioned in the SEP — GSF capacity/total gas
consumption ratio should reach 40%.

Obrézek 19  Kapacita zasobniki plynu
Figure 19 Gas storage capacity
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PLYNARENSTVI - SHRNUTI ANALYZ
GAS INDUSTRY - SUMMARY

POLITIKY, LEGISLATIVA A TRENDY

Hlavnim faktorem, ktery utvari podobu energetické politiky
na globalni Urovni, je paradigma klimaticke zmeny. Aktualne

je klicovym dokumentem Patizska smlouva. Evropska unie je
jednim z Iidrd& a v tomto duchu je ovlivnéna i jeji energeticka
politika. Za hlavni sméry pro naplnéni environmentalnich

cilt si EU vymezila snizovani emisi sklenikovych plynt,

a to prostfednictvim: a) zvy$ovani energetické Gcinnosti

a dosahovani Uspor, b) zvy$ovéani podilu OZE. Na Urovni EU
nebyla dosud jasné vymezena budouci role zemniho plynu

v energetice. Dlvodem je predevsim ideologicky pristup

k tématu globalniho oteplovéani, nejednotny a nekoordinovany
postup pfi tvorbé koncepcnich materiald. Cile omezeni emisi
jsou prosazovany byrokraticky a na zékladé zbytecneé slozitych
a protichtidnych mechanismd. Plyn je na jednu stranu vhodny
energeticky zdroj pro prechaod k nizkouhlikové ekonomice,

na stranu druhou existuje urc¢ita nedtveéra k této komodité,
sauvisejici zejména s bezpecnosti dodavek.

Statni energeticka koncepce stanovuje cilové hodnoty k roku
2040 a vymezuje sméfovani ceské energetiky. Jednim z cill
je zvyseni podilu zemniho plynu na spotrebé primarnich zdrojd
energie ze soucasnych 16 % na 18-25% v roce 2040.

PLYNARENSTVIi V EVROPE A VE SVETE

Globalné si zemni plyn udrzuje stabilni, mirné rlstovou pozici,
ktera odpovida 19-24% podilu na spotrebé primarnich zdroj
energie za poslednich 30 let. Tento trend bude pokracovat

i nadale a v roce 2040 by svétova spotfeba plynu mela

byt o 38% vyssi nez dnes. Poptavka poroste predevsim

v rozvijejicich se statech v ¢ele s Cinou a Indif. Naopak v EU
bude rlst vyrazné nizsi, v mnoha zemich dojde pravdépodobné
ke stagnaci ¢i poklesu, ktery je o¢ekavan rovnéz v USA. Tento
trend souvisi zejména s o¢ekdvanym obecnym poklesem
spotreby energie v ekanomicky rozvinutych zemich. Celkova
spotieba zemniho plynu ve svété dosahla v roce 2015 témer
3,5 bilionu m?, zatimco celosvétové ovérené zasoby doséahly
ke konci roku 2015 Urovné témer 187 bil. m®. Dalsi odhadované
konvencneé tézitelné zédsoby pak ¢ini priblizné 257 bil. m2,
Odhadované zasoby nekonvencné tézitelného plynu, jehoz
tézba je spjata s vyrazné vyssimi tézebnimi naklady, pak ¢inf
priblizné 344 bil. m®. Celkoveé jsou tedy svétové zasaoby priblizné

ENERGY POLICY, LEGISLATION AND TRENDS

The major factor that shapes the energy policy at the global level
is the paradigm of climate change. Currently, the key conceptual
document is the Paris Agreement. The European Union is one of
the leaders and its energy policy is shaped in this spirit. The EU
has identified the general reduction in greenhouse gas emissions
as its main environmental target, which is to be achieved by: a)
increasing energy efficiency and meeting energy savings targets;
b) increasing the share of RES. At the level of the EU, the future
role of natural gas in the energy industry has not been clearly
defined yet. The reasons for this are, in particular, the ideological
approach to global warming and the fragmented and uncoordinated
approach to the creation of conceptual materials. The targets for
emission reduction are enforced bureaucratically and on the basis
of unnecessarily complicated and contradictory mechanisms.
Although, natural gas is considered as a suitable source for
transition to the low carbon economy, there is also a common
mistrust of this commodity, related mostly to the security

of supply issue.

The State Energy Palicy determines the target values for

2040 and defines the direction of the Czech energy industry.
One of the targets is the increase of the share of natural gas in
the consumption of primary energy sources from the current 16%
to 18-25% in 2040.

THE GAS INDUSTRY IN EUROPE
AND THE WORLD

Globally, natural gas maintains a stable, even slightly growing
position, which corresponds to 19-24% share in the consumption
of primary energy sources in the past 30 years. This trend will
continue, and in 2040 the global consumption of gas should be 38%
higher than today. The demand will grow mainly in the developing
countries, headed by China and India. In the EU, on the contrary, the
increase in cansumption will be slower, and in many countries there
will maost likely be a decrease, which is also expected in the United
States. This trend is mainly connected with the anticipated general
decrease in energy consumption in the economically developed
countries. In 2015, the total global consumption of natural gas

was almost 3.5 trillion m®, while the globally proven reserves by

the end of 2015 were nearly 187 trillion m®. In addition, there are
approximately 251 trillion m® of estimated conventional reserves.

Plynérenstvi — shrnuti analyz
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782 bil. m® plynu. Tézba plynu z nekonvencnich zdrojd v roce
2015 zajistila jiz vice nez jednu pétinu celosvétové poptavky.

Strednédoby horizont

Ve strednédobém vyhledu do roku 2030 ocekavame pokracujici
celosvétovou nerovnovahou mezi nabidkou a poptavkou
zemniho plynu. Na prelomu druhé dekady se na trhu
pravdépodabné abjevi vice nez 100 mld. m® amerického plynu
ve formé LNG. Na zakladé analyz predpokladame oziveni
rovnéz na strane poptavky, a to predevsim v rémci EU, kde
se za poslednich pét let uzavrely desitky paroplynovych
elektraren z ddvodl nekonkurenceschopnosti. Prebytek
nabidky plynu, ktery s sebou ponese relativné nizsi cenu

(ve srovnani s predchozim obdobim, ale i ostatnimi PEZ),

a Uprava systému EU ETS tak pravdépodobné navysi
zastoupeni plynu v elektroenergetice a teplarenstvi.

Dlouhodoby horizont

Ve vyhledu po roce 2030 by se méla situace na svetovych
trzich s plynem a LNG opét vyrovnat a poptévka poroste
zejména v rozvijejicich se zemich. Spotrfeba zemniho plynu

zde bude stimulovéna nejen hospodéarskym rastem, ale také
pozadavky na ochranu ovzdusi. Zédsoby zemniho plynu ve sveté
i pres odhadovany rlst poptavky vyrazné prevysi horizont
roku 2050 (o vice nez 100 let). Dodavky plynu ve formé LNG by
meély nahradit klesajici produkei zemniho plynu v EU i v Norsku.
Hlavnim dodavatelem plynu do Evropy vSak pravdépodobné
zlstane Rusko.

Nésledujici obrazky ukazuji predikci tézby ve vybranych
stdtech svéta a bilanci plynu v Evropé (z dGvodu méfitka
neni v evropské bilanci uvedeno Norsko — téZba 117,2 mid. m3,
spotieba 4,8 mld. m?, zasoby 1,86 bil. m?).

Estimated unconventional gas reserves with significantly higher
costs of extraction are approximately 344 trillion m®. In total, the
global reserves amount to approximately 782 trillion m® of gas. In
2015, the extraction of unconventional gas resources provided over
one fifth of global demand.

Medium-term horizon

In the medium-term harizon, by 2030, a continuing global imbalance
between natural gas supply and demand is anticipated. It is likely
that at the end of the second decade, over 100 billion m® of gas in
the form of LNG will appear on the market. Based on the analyses,
we anticipate recovery on the side of demand, in particular in

the EU, where within the past five years tens of steam-gas

power plants have been decommissioned due to their lack of
competitiveness. The surplus of supplied gas, which will bring

a relatively low price (in comparison with the previous period, and
also in comparison with other PES), and the adjustments in the EU
ETS system, are likely to increase the share of gas in the electricity
and heating industries.

Long-term horizon

In the outlook after 2030, the situation on the global markets
with gas and LNG should even out again and demand should grow,
especially in the developing countries. The consumption of natural
gas will be stimulated not only by economic growth, but also by the
requirement for air protection. Despite the anticipated increase in
demand, global natural gas reserves will significantly exceed the
2050 horizon (by over 100 years). Gas supplies in the form of LNG
should replace the decreasing production of natural gas in the EU
and in Norway. Russia is likely to remain the major supplier of gas
to Europe.

The following figures show the production prediction of the
selected countries and the balance of gas in Europe (due to
the scale, Norway is not included in the balance — production
117.2 bil. m?, consumption 4.8 bil. m?, reserves 1.86 tril. mq).

Zpréva o ocekavané rovnovaze mezi nabidkou a poptavkou elektfiny a plynu
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Obréazek 20 Predikce tézby ve vybranych statech svéta
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POPTAVKA PLYNU

Poptavka po plynu v CR vykazuje klesajici trend viceméné
od pocatku tohoto tisicileti. Mezi hlavni faktory patfi viiv
klimatické zmeény, aplikace Usparnych opatreni, ekonomicky
pokles souvisejici s krizi roku 2009 a nevyrazny ekonomicky
rast, ktery by stimuloval poptavku. Do jisté miry se na tomto
vyVvoji pravdépodobné podili také zména struktury vyroby —

vyrobnimi naklady.

Predikce poptavky ve vsech tfech variantach pocita s rastem,
ktery vrcholi kolem roku 2040. Zadsadnim faktorem rdstu je
vyuziti plynu pfi samaostatné vyrobé elektriny a KVET. Uvedeny
vyhled poptévky po plynu je spise pripadovou studif nez
predikci, a odpovida tak na otdzku, jak se bude vyvijet poptavka
po plynu v pripadé urcitého zplsobu rozvoje celé energetiky.
Vsechny tri varianty fesené v roce 2016 predpokladaji vyrazny
rlst poptévky po plynu do roku 2050 v rozmezi 57% (varianta
Centrélni) aZz 77 % (varianta Decentralni) oproti roku 2015. Velmi
vyrazny narlst ve varianté Decentralni je zplsoben nikoliv

jen vyraznym rtstem malé kogenerace a mikrokogenerace,

ale také nutnosti instalovat rychle realizovatelné plynové
zdroje elektriny SCGT v situaci prodleni v realizaci nahrady

za odstavené jaderné zdroje. Jiny pohled na rozvoj plynérenstvi
prinasi naptiklad varianty z roku 2015, zejména pak varianta
Nizkouhlikova, které do roku 2050 predpoklada nardst celkové
spotreby plynu jen o priblizné 15 %.

Z analyz vyplyva, ze z pohledu rozvoje poptavky plynu jsou
krajnimi smeéry ty, které reprezentuji varianty Nizkouhlikova
(varianta z fedeni v roce 2015) a Decentralni (varianta ze
soutasngého fedeni). Zatimco nizkouhlikova energetika

v dlouhodobém harizontu vylucuje jakékoliv fosilnf

priméarni energetické zdroje a tim i plyn, pro decentralné
pojatou energetiku bude nutno i limitni vyrobni kapacitu
decentralnich obnaovitelnych zdrojd doplnit decentralnimi
zdroji plynovymi. A protoze ani limitni rozvoj plynovych
malych a mikrokogeneracnich jednotek nebude stacit, bude
nutno doplnit velké mnozstvi alespon nizkoemisnich velkych,
centrélnich zdrojd, tedy jednotek SCGT, které budou pro svou
rychlou realizovatelnost preferovany v situaci akutniho
nedostatku vyrobnich kapacit.

Strednédoby horizont

Ve strednédobém vyhledu do roku 2030 ocekavame rlst
poptavky po plynu ve vétsing zkoumanych sektort kromé
domacnosti. Nejvice se vsak rast projevi ve vyrobni sfére

v kategorii vyroby elektfiny ve velkych jednotkach KVET,

v malych kogeneracich a mikrokogeneracich (pfedevsim

ve varianté Decentralni) ¢i ve vyuziti CNG v dopravé. Mezi roky
2015 a7 2030 predpokladame narlst celkové spotreby plynu
se zahrnutim CNG dle Koncepéni varianty o 32 %; rozvoj dle

DEMAND FOR GAS

The demand for gas in the Czech Republic has shown more or less
stable declining trend since the beginning of this millennium. Among
the major factors are climate change, the implementation of energy
savings, the economic downturn connected to the crisis of 2009,
and slight economic growth which is not sufficient for stimulating
demand. To a certain extent, the change in the structure of
production, which means the relocation of energy-intensive
industries to countries offering lower production costs, also has

a share in this development.

The prediction of demand in all three variants anticipates the
increase that will culminate around 2040. The decisive factor in
this growth is the utilization of gas in electricity monoproduction
and CHP. The outlook for gas demand is more of a case study than
a prediction and answers the question of how the gas demand

will develop within the specific development of the entire energy
industry. All three variants proposed in 2016 anticipate a significant
increase in the gas demand by 2050, within the range of 57%
(Centralized variant) to 77% (Distributed variant) in comparison with
2015. The very significant increase in the Distributed variant is not
only caused by strong growth in small-scale and micro-CHP, but also
by the need to install quickly-realizable gas-fired electricity sources
if there is a delay in replacing the decommissioned nuclear power
sources. Anather view of the development of the gas industry is
presented in the variants from 2015, particularly the Low-carbon
variant, which anticipates an increase in total gas consumption of
approximately 15% by 2050.

The analyses show that from the perspective of the gas demand
development, the extreme directions are those presented in the
Low-carbon variant (from the 2015 study) and the Distributed
variant (from the current solution). While, in the long-term horizon,
the Low-carbon energy industry excludes any fossil fuels

and therefore also gas, for the energy industry conceived as
decentralized it will be necessary to supplement the full production
capacity of distributed RES with distributed gas-fired sources;
and because even the extreme development of small-scale and
micro-CHP units will not suffice, it will be necessary to add a large
number of at least low-emission large centralized sources, which
means SCGT units, which will be preferred if there is an acute lack
of production capacities, due to the fact that they can be quickly
utilized.

Medium-term horizon

In the medium-term outlook for 2030, an increase in demand for

gas is anticipated in the majority of examined sectors, with the
exception of households. However, the most significant increase
will occur in the production sector, in the categories of electricity
production in large-scale CHP units and in small-scale and micro-CHP
(in particular in the Distributed variant) or in the utilization of CNG

in transportation. Between 2015 and 2030, an increase in total gas
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Centralni varianty by znamenal navysSeni 0 29% a rozvoj dle
Decentrélni varianty pak o 38 %. Tento rlst je dan predevsim
rozvojem vyuziti plynu ve velkych jednotkach KVET a v malé
kogeneraci.

Dlouhodoby horizont

Od roku 2035 bude dochéazet k vyraznéjsimu nahrazeni
dosavadnich zdrojl elektrické energie. Ve vSech variantach
dojde k vyraznému nartstu spotfeby plynu pfi monovyrobé
elektfiny a ve velkych jednotkach KVET,; timto zpUsobeny
nardst spotreby plynu jednotlivé varianty odliSuje nejvice.

K rozvoji mikrokogenerace dojde vyznamné jen ve varianté
Decentrélni. VSechny varianty predpokladaji vyrazné zapojeni
CNG (8i LNG) v dopravé.

- Meziroky 2015 az 2050 predpokladame narlst celkové
spotreby plynu se zahrnutim CNG dle Koncepéni varianty
0 61%; rozvoj dle Centralni varianty by znamenal navyseni
0 57% a rozvoj dle Decentralni varianty pak o 77 %.

+ Dle vsech variant dojde mezi roky 2015 a 2050 k rstu
poptavky po plynu z divodu: a) rozvoje CNG ¢&i LNG

v dopravé (navyseni o 17,6 TWh), b) vyuziti plynu k castecné

nahradgé tfidéného hnédého uhli (navyseni o 5,4 TWh).

+ Dle vsech variant dojde mezi roky 2015 a 2050 i pres
vyrazny ekonomicky rist k poklesu ostatni bézné spotieby
plynu o pfiblizné 2,8 TWh. Pakles bude dan vyraznymi

Uspornymi opatfenimi a navysovanim energetické efektivity.

-+ Pro variantu Koncepéni bude dale narlist mezi roky 2015

a 2050 dan: a) rozvojem vyuziti plynu ve velkych jednotkach

KVET a v malé kogeneraci a mikrokogeneraci (navyseni
0 29 TWh), b) rozvojem samostatné vyroby elektiiny
za vyuziti plynu (navyseni o 1,8 TWh).

-« Pro variantu Centrélni bude déle nartst mezi roky 2015

a 2050 dan: a) rozvojem vyuziti plynu ve velkych jednotkach

KVET a v malé kogeneraci a mikrokogeneraci (navyseni
0 24 TWh), b) rozvojem samostatné vyroby elektfiny
za vyuziti plynu (navysgeni o 1.4 TWh).
-+ Pro variantu Decentralni bude déle nartst mezi roky 2015

a 2050 dan: a) rozvojem vyuZiti plynu ve velkych jednotkach

KVET a v malé kogeneraci a mikrokogeneraci (navyseni
0 48 TWh), b) rozvojem samostatné vyroby elektiiny
za vyuziti plynu (navyseni o 51 TWh).

consumption (including CNG) of 32% is anticipated according to the
Conceptual variant; the Centralized variant anticipates an increase
of 29% and the Distributed variant of 38%. This increase will come
mostly from the development of the utilization of gas in large-scale
and small-scale CHP units.

Long-term horizon

From 2035 on, a more significant replacement of existing
electricity-generating units will occur. In all three variants, there
will be a significant increase in gas consumption in electricity
monoproduction and in large-scale CHP units; the increase in
gas cansumption presents the greatest difference between the
variants. A significant development of micro-CHP is anticipated
only in the Distributed variant. All variants anticipate significant
utilization of CNG (or LNG) in transportation.

+ Between 2015 and 2050, an increase in total gas consumption
(including CNG) of 61% is anticipated according to the Conceptual
variant; the Centralized variant anticipates an increase of 57%
and the Distributed variant of 77%.

+ According to all the variants, there will be an increase in demand
for gas between 2015 and 2050 due to: a) development of CNG
an LNG in transportation (an increase of 17.6 TWh); b) utilization
of gas as a partial replacement for graded brown coal (an
increase of 5.4 TWh).

+ According to all the variants, there will be a decrease in other
common gas consumption of 2.8 TWh between 2015 and 2050,
despite significant economic growth. This drop will be achieved
by strong energy savings and an increase in energy efficiency.

+ In the Conceptual variant, the increase between 2015 and 2050
will also be achieved by: a) development in the utilization of gas
in large-scale CHP units and in small-scale and micro-CHP (an
increase of 29 TWh); b) development of the utilization of gas in
electricity monoproduction (an increase of 1.8 TWh).

« In the Centralized variant, the increase between 2015 and 2050
will be achieved by: a) development in the utilization of gas
in large-scale CHP units and in small-scale and micro-CHP (an
increase of 24 TWh); b) development of the utilization of gas in
electricity monoproduction (an increase of 1.4 TWh).

-+ In the Distributed variant, the increase between 2015 and 2050
will be achieved by: a) development of the utilization of gas
in large-scale CHP units and in small-scale and micro-CHP (an
increase of 48 TWh); b) development of the utilization of gas in
electricity monoproduction (an increase of 5.1 TWh).
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Nasledujici obrazek ukazuje celkovou spotiebu plynu pro tfi
analyzované varianty.

Obrazek 22  Celkova spotieba plynu
Figure 22 Total gas consumption

The following figure shows the total gas consumption for the three
analysed variants.
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ZDROJE A PREPRAVNI TRASY
PRO POTREBY CR

Rostouci poptavka po plynu ve strategickych odvetvich
(teplarenstvi a elektroenergetika) s sebou nese riziko
prohloubeni zavislosti CR na zahranitnich surovinach. Pouze
2% plynu na ¢eském trhu pochazi z doméci tézby, zbytek
spotteby je pokryvan dovozem predevsim z Ruska (fyzicky
témér 100 %, obchodné 66 %). Dovozni zavislost by se vyrazné
nesnizila ani v piipadé vyuzitl tuzemskych nekonvenénich
zdrojl plynu. Tuzemskou tézbu je mozno navysit o 1 TWh
rocné. Produkce syntetického metanu pomoci P2G m(ize

za limitniho rozvoje OZE doséhnout 1,6 TWh. Své uplatnéni
mUze mit i biometan, z celosystémoveého pohledu vSak neptjde
o0 podstatné hodnoty. Aktualné je 8 TWh bioplynu vyuzivano

k vyrobeé elektfiny v bioplynovych stanicich.

2025

2030 2035 2040 2045 2050

SOURCES AND TRANSMISSION ROUTES
AVAILABLE TO THE CZECH REPUBLIC

The growing demand for gas in strategic sectors (the heating and
electricity industries) brings the risk of deepening the dependence
of the Czech Republic on imported raw materials. Only 2% of gas in
the Czech Republic comes from domestic extraction; the remaining
consumption is covered by imports, mostly from Russia (physically,
almost 100%; commercially, 66%). Dependence on imports would
not decrease significantly even with greater utilization of domestic
unconventional gas resources. Domestic extraction can be
increased by approximately 1 TWh a year. Production of synthetic
methane using P2G technology could achieve approximately

1.6 TWh in the case of extreme development of RES. The production
of biomethane might reach mare significant values; not, however,
from the perspective of the whole system. Currently, approximately
8 TWh of gas is used in electricity monoproduction in subsidised
biogas plants.
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V roce 2017 kon¢i dvacetilety kontrakt na dovoz norského
plynu. V poslednich letech se vsak norsky plyn podilel

na dovozu minimalnimi objemy a pro obchodniky se stalo
vyhodnéjsi nakupovat plyn na evropskych burzach. Podil plynu
tradi¢nich evropskych producentd, jako jsou Norsko, Nizozem{
a Velkéa Britanie, se na celoevropské Urovni zacne snizovat

v dlsledku snizovani produkce.

Strednédoby horizont

| pres rostouci podil plynu koupeného na evropskych burzéach
Ize ocekavat, Ze plyn z Ruska zlstane do konce sledovaného
horizontu hlavnim zdrojem pro CR. V roce 2035 kondi dodavky
ruského plynu na zakladé dlouhodobych kantraktd Gazpromu
se spole¢nostmi RWE Supply & Trading CZ a Vemex. Rusko
pravdépodobné posili svou pozici na evropskych trzich
vybudovanim novych plynovodd Nord Stream Il a Turkish
Stream, ¢imz se zadsobovani Evropy pres Ukrajinu stane
nepotiebnym. Tato situace neznamena z hlediska zadsobovani
CR plynem vyznamngjsi bezpednostni riziko.

Dlouhodoby horizont

V dlouhodobém horizontu se bude vyuziti zdrojd plynu

pro potteby CR vyrazné odvijet od situace na evropskych
trzich. Ocekava se vetsi podil LNG dodavek, mj. z oblasti,

které se dosud na svétovém trhu vyrazné neprofilovaly

(USA, Kanada), a zaroven nardst dodavek plynu z Ruska. Pfi
Uspésnéem dokonceni vsech etap plynovodu Jizniho plynového
koridoru by nabidku na evropskych trzich, véetng CR, mohl

doplnit také plyn z oblasti Kaspického mofe a Blizkého vychodu.

Z pohledu objemu nenf zasobovani CR plynem do roku 2050
ohrozeno ani pro nejvyssi rozvoj poptavky dle varianty
Decentralni. Pro zasobovani CR z pohledu diverzifikace
dopravnich tras v8ak existuje riziko prilisné zavislosti

na ruském plynu v situaci, kdy nebude vybudovan severajizni
koridor ani souvisejici zahrani¢ni dopravni trasy.

In 2017, the 20-year contract for the import of gas from Norway
will end. However, in recent years, Norwegian gas had only

a marginal share in imports to the Czech Republic and it was more
advantageous for suppliers to buy gas for the Czech Republic on
European exchanges. The share of gas from traditional European
producers such as Norway, the Netherlands and Great Britain

will begin to decrease at the European level due to the decline in
production.

Medium-term horizon

Despite the growing share of gas purchased on European
exchanges, it is anticipated that until the end of the examined
horizon, Russian gas will remain the main source for the Czech
Republic (the contract between Gazprom and companies RWE
Supply & Trading CZ and Vemex for gas supplies from Russia will
run out in 2035). Russia will probably strengthen its position on the
European markets by building new gas pipelines, the Nord Stream
Il 'and Turkish Stream, which will make supplying Europe through
Ukraine redundant. In terms of gas supplies to the Czech Republic,
this situation does not present a significant risk.

Long-term horizon

In the long-term, the utilization of gas sources for the needs of the
Czech Republic will greatly depend on the situation on the European
markets. A greater share of LNG supplies is anticipated, coming also
from the areas so far unused (the United States, Canada), together
with anincrease in the volumes of gas supplies from Russia.

If all three stages of the Southern Gas Corridor are completed
successfully, the supply to the European markets, including the
Czech Republic, might also be supplemented by gas from the area
of the Caspian Sea and the Middle East. In terms of volumes, gas
supplies to the Czech Republic until 2050 are not threatened,

even in the case of the extreme development of consumption in
the Distributed variant. However, in terms of the diversification of
supply routes to the Czech Republic, there is the risk of becoming
too dependent on Russian gas if the north-south corridor and the
related transmission routes abroad are not constructed.
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Zasobovani Evropy v roce 2015 a vyhled pro rok 2035 uvadi The following figure shows supplies to Europe in 2015 and outlook
néasledujici obrazek. for 2035.

Obrazek 23  Zdroje plynu pro Evropu v roce 2015 a 2035
Figure 23 Sources of gas supplied to Europe in 2015 and 2035
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INFRASTRUKTURA PLYNARENSKE
SOUSTAVY

Zajisténi dostatesnych dodavek plynu do CR ze zahranidf
umoznuje rozvinuta infrastruktura preshrani¢nich propojent

i vnitrostatnf prepravy. Dodavky plynu do CR jiz nékolik let
proudf prevazné pres Némecko, prestoze ¢eska tranzitni
soustava byla pévodné pastavena pro transport plynu

z vychodu na zapad. Z pohledu prepravy poZzadovanych objem(
plynu dle jednotlivych variant je ¢eské tranzitnf soustava
(v¢etné kapacity jednotlivych hrani¢nich predavacich stanic)
dostatec¢né dimenzovana. V pfipadé rozvoje dle varianty
Decentralni bude nutné z davodu pripojovani velkého mnozstvi
malych kogeneraci a mikrokogeneracnich jednotek detailné
analyzovat spiSe provoz a rozvoj distribu¢nich siti. Pozici

CR jako tranzitni zemé& mohou déle posilit nova propojenf

s Rakouskem a Polskem. Pokud bude vyrazné posilena polska
potrubni infrastruktura a kapacita LNG terminalt v Polsku,
mUze zaroven cesko-polske propojeni STORK Il zajistit pFistup
k dodavkam LNG.

Strednédoby horizont

Infrastruktura by se méla v tomto ¢asovém obdobi rozrist

o nékolik projektd, které mohou zvysit bezpe¢nost dodavek
plynu, technicky umoznit fyzickou integraci okolnich trhd

s plynem a také piipadné navysit potencial CR jako tranzitnf
zemeé. V prvni fadé by se mélo jednat o plynovod Moravia
posilujici plyndrenskou soustavu smérem k polskym hranicim
a zaroven vytvarejici paterni ¢ast severojizniho tranzitniho
koridoru, ktery umozni propojit polskou a rakouskou
plynarenskou soustavu.

Dlouhodoby horizont

Od roku 2030 se pripadny rozvoj plynarenské infrastruktury
bude odvijet od nardstu spotreby zemniho plynu v kategorii
KVET a samostatné vyroby elektrické energie. Pri poZzadavku
na zachovani soucasné Urovneé pomeéru kapacity zasobnik(
k celkové spotrebe plynu, které pozaduje Statni energeticka
koncepce, bude nutno navysit jejich instalovanou

a provozovanou kapacitu i ¢erpacf vykon.

GAS SYSTEM INFRASTRUCTURE

Ensuring sufficient supplies of gas to the Czech Republic from
abroad is possible thanks to the developed infrastructure of cross-
barder interconnections and domestic transmission. For several
years, supplies of gas to the Czech Republic have been coming
mostly through Germany, although the Czech transit system was
originally built for the transmission of gas from east to west. In
the shipment volumes of gas required by individual variants point
of view, the Czech transit system (including the capacity of each
cross border transfer stations) is sufficiently sized. In case of
development according to Distributed variant, detailed analyses

of the operation and distribution networks development will be
necessary due to the connection of a large number of small and
micro-CHP units. The Czech Republic's position as a transit country
could further be strengthened by the new interconnections

with Austria and Poland. At the same time, the Czech-Polish
interconnection STORK Il would provide access to supplies of LNG.

Medium-term horizon

The infrastructure should expand during this period by means

of several projects, which would increase the security of gas
supplies, allow the physical integration of surrounding gas markets
technically, and possibly increase the Czech Republic's potential

as a transit country. The first project should be the Moravia gas
pipeline, strengthening the gas system in the direction towards the
border with Poland while forming the backbone of the north-south
transit corridor, which allows interconnection of the Polish and
Austrian gas systems.

Long-term horizon

In the period until 2030, the potential development of the gas
infrastructure will depend on the increase in consumption of natural
gas in the category of CHP and electricity monoproduction. If the
requirement to maintain the current ratio between gas storage
capacity and the total consumption of gas as defined in the SEP

is ta be kept, it will be necessary to increase the installed and
operated capacity as well as the withdrawal capacity.
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Nasledujici obrazek ukazuje soutasny stav a moznosti rozvoje The following figure shows the current state and development
plynarenské infrastruktury CR. possibilities of the gas infrastructure in the Czech Republic.

Obrédzek 24  Plynarenska infrastruktura CR - souéasny stav a moznosti rozvoje
Figure 24 The Czech gas system - current state and development possibilities
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PROVOZ PLYNARENSKE SOUSTAVY

Stiednédoby horizont

V roce 2016 doslo ke zprovoznéni nové zasobnikové kapacity
v lokalité Damborice, kolem roku 2018 se pak ocekava napojeni
zésobniku v Dolnich Bojanaovicich na ¢eskou prepravni
soustavu. Pomeér kapacity zasobnikd k celkové spotirebé plynu
timto doséhne hodnoty 46 %, prestoze ve strednédobém
horizontu jesté nebude rozvoj spotfeby plynu vyrazny

v zadné z variant. Za normalnich teplotnich podminek by
mohla soustava pfi omezeni dovozu plynu o 75% v poloving
meésice ledna roku 2030 déle fungovat priblizné 90 dni, coz je
hodnota o 20 dni vys$sinez v roce 2015. Ve varianté Centralni
by, predevsim vlivem jinak uvaZzovaneho rozvoje zasobnikg,
tato hodnota ¢inila jen priblizné 80 dni. Pri teplotne vyrazné
podnormalnich podminkach by soustava fungovala ve varianté
Koncepcéni priblizné 55 dni. Roéni Uhrnny dovoz zemniho plynu
bude dle Koncepéni varianty na konci stiednédobého horizontu
(rok 2030) ¢init pFiblizné 112 TWh. Za norméalniho provozu by
nemeélo mnozstvi plynu v zadsaobnicich klesnout pod 22 TWh.

Dlouhodoby horizont

V dlouhodobém horizontu se analyza provozu soustavy

ve variantach lisi nejen dosahovanymi hodnotami spotfeby,
ale také vysfinstalované a provozované kapacity zasobnikd
plynu. Rozvoj kapacity zasobnikd byl navrzen tak, aby se
hodnota pomeéru jejich kapacity k celkové spotrebé plynu
pohybovala pfingjmensim v rozmezi pozadovanem Statni
energetickou koncepci (35 az 40 %). Pro predpokladany rozvoj
spotreby a navrzenou kapacitu zadsobnik neklesnou hodnoty
vyznamnych, bezpecnost provozu indikujicich veli¢in pod
Uroven dnesniho stavu, coZ bylo cilem provedeného navrhu.
prizniva, avSak stale dobfe vyhovujici, je pro variantu Centralni.
Aby byl provoz soustavy zajistén na Urovni pozadované
Statni energetickou koncepci z pohledu kapacity zasobnikd

a celkové bilance strany poptavky a dodavky, bude podle
Koncepcni varianty mezi roky 2015 a 2050 potreba zprovoznit
pfinegjmensim priblizne 1,6 mld. m® nové zésobnikové kapacity.
Pri nizkém vyvaoji poptavky, podobném variante Centralni,

by pak bylo zapotrebi zprovoznit pfiblizné 1,4 mld. m® nové
zasobnikoveé kapacity. Intenzivni rozvoj plynu dle varianty
Decentralni by pak pro splnéni podminky SEK vyZadoval
ptiblizné 2 mld. m® novych kapacit. C4st téchto hodnot zajisti
napojeni zasobniku v Dolnich Bojanovicich na ¢eskou prepravni
soustavu (pfiblizngé 580 mil. m?). Ro¢ni dovoz plynu bude dle
Koncepéni varianty v roce 2050 ¢init 134 TWh. Za normalniho
provozu by nemélo mnozstvi plynu v zasobnicich klesnout
pod 26 TWh.

OPERATION OF THE GAS SYSTEM

Medium-term horizon

In 2016 a new gas storage facility in Dambofice was commissioned,
and around 2018 the connection of the gas storage facility in Dolni
Bojanovice to the Czech transmission system is anticipated. Due to
this, the ratio of the capacity of gas storage facilities to total gas
consumption is 46%, despite the fact that in the medium-term, the
development of gas consumption will not yet be significant in any of
the development variants. At normal temperatures and with imports
reduced by 75% in mid-January 2030, the system could continue

to work for approximately 90 days, which is 20 days more than in
2015. In the Centralized variant, it would be 80 days, primarily due
to the different proposed development of gas storage facilities. At
significantly subnormal temperatures, the system would function
for approximately 55 days in the Conceptual variant. According

to the Conceptual variant, the annual total imports of natural gas
towards the end of the medium-term horizon (2030) would be
approximately 112 TWh. During normal operation, the amount of gas
in the gas storage facilities would not fall below 22 TWh.

Long-term horizon

In the long term, the analysis of the system's operation differs

in the individual variants not only in the levels of consumption,

but also in the higher installed and utilized capacity of the gas
storage facilities. The development of gas storage facilities has
been proposed such that the ratio of their capacity to total gas
consumption would range at least within the values required by the
State Energy Policy (35-40%). For the anticipated development of
consumption and the proposed gas storage capacity, the values

of important variants that define the level of security will not

fall below the current level, which was the aim of the prepared
proposal. The situation is most favourable in the Conceptual
variant; the least favourable, yet still very satisfactory situation

is that in the Centralized variant. According to the Conceptual
variant, to secure the operation of the system at the level required
by the State Energy Policy in terms of gas storage capacity and
the overall balance of demand and supply, it will be necessary

to commission at least around 1.6 billion m® of new gas storage
capacity between 2015 and 2050. In the case of low development
of demand, as in the Centralized variant, it would be necessary

to deploy approximately 1.4 billion m® of new storage capacity.
Intensive development of gas utilization as predicted in the
Distributed variant would require approximately 2 billion m® of new
storage capacity to fulfil the conditions set out in the SEP. Some of
this will be provided by the connection of the gas storage facility in
Dolni Bojanovice to the Czech transmission system (approximately
580 million m?). According to the Conceptual variant, annual total
imports of natural gas at the end of the long-term horizon (2050)
will be approximately 134 TWh. During normal operation, the volume
of gas in the gas storage facilities would not fall below 26 TWh.
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Nasledujici obrazky ukazujf vyvoj poméru kapacity zasobnikU The following figures show the ratio development of the gas
k ro¢ni spotiebé plynu a shrnuti vysledkd provozu plynarenské storage capacities to the annual gas consumption and a summary
soustavy. of the gas system operability.

Obrazek 25 Pomeér instalované kapacity zasobniki k roéni spotiebé plynu
Figure 25 Ratio of installed gas storage capacity to annual consumption
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Obrazek 26 Pocet dnli provozu bez omezeni spotieby pfi snizeni dovozu plynu o 75 %
Figure 26 Number of days without consumption limitation, reduced gas imports by 75%
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TRH A EKONOMIKA

Cena plynu jako komodity je v Evropé na velmi nizké

Urovni a v prvni poloviné roku dosahovala hodnot i pod

12 EUR/MWh. Predpokladame, ze cena zemniho plynu jiz
dosahla svého minima a v pfistich letech se vrati k rGstovému
trendu. Ve shodé se Svétovou bankou Ize ocekavat, ze

do roku 2020 cena zemniho plynu dosahne hodnot kolem

18 EURZOM/MWh, a poté se trend rdstu ceny mirné zpomali.
V roce 2050 se bude dle predpokladt cena pohybovat kolem
hodnoty 25 EUR,,,/MWh. Na z&kladé analyz dostupnosti
plynu v Evropé Ize predpokladat, Ze ceny zemniho plynu

v CR budou dlouhodobé o 5 az 10% vy$&i nez primér cen
na zépadoevropskych burzach.

Pakles cen plynu se postupné promitne i do cen

pro spotrebitele, pficemzZ u regulovanych slozek ceny se
predpokléda eskalace v souladu s nutnosti a realizaci investic.
Na obnovu a rozvoj plynarenstvi CR bude nutno vynaloZit

do roku 2050 priblizné 470 az 560 mld. CZK, ., tj. v prGméru
15 mid. CZK,,,,
v uvedeném rozpeti sestavaji z acekavanych investic

204!
rocné v realnych cendch roku 2014. Naklady

provozovatell do prepravni i distribu¢ni soustavy, zasobnik(
plynu i z investic tézebnich spole¢nosti.

Stiednédoby horizont

Ve stfednédobém vyhledu do roku 2030 se ocekavaji vydaje
na investice, které budou predevsim souviset s obnovou
technologickych zafizeni nebo s navySovanim bezpecnosti
zésobovani a nebudou vyrazné zéviset na rozvoji spotreby
plynu. Potrebné investice do plynarenstvi se v jednotlivych
variantach lisi jen velmi malo a pohybuji se kolem

185 mld. CZK,,, pro obdobi 2017 az 2030.

Dlouhodoby horizont
Ve vyhledu po roce 2030 bude Uroven investic do plynarenstvi
dana pfedné mirou vyuziti zemniho plynu v novych oblastech
spotreby — kogenerace, vyroba elektfiny, CNG a LNG v doprave,
a tedy vyvojem celkové spotreby plynu. Celkové potfebné
investice do plynarenstvi mezilety 2017 az 2050 dosahuji

500 mld. CZK, ., v Koncepcni varianté, 470 mld. CZK

2014

v Centrélni varianté a 560 mld. CZK

2014

Lo, V Decentralni variante.

MARKET AND ECONOMY

The price of gas on the European commodity markets is very low.
In the first half of 2016, it was below 12 EUR/MWh. We assume

that the price of natural gas has already reached its minimum and
will resume an upward trend in the coming years. In line with the
predictions of the World Bank, we anticipate that by 2020 the price
or/MWh, and after
that the upward trend will slow down slightly. In 2050, the price

of gas is anticipated to become around 25 EUR,,,/MWh. Based

of natural gas will reach values of around 18 EUR

on the analysis of the availability of gas in Europe, we anticipate
that the prices of natural gas in the Czech Republic will be 5-10%
higher in the long term than the average on the western European
exchanges.

The decline in the prices of gas will eventually be reflected in
consumer prices, while for the regulated components of the price,
an upsurge is anticipated due to the necessity and implementation
of investment. It will be necessary to invest CZK,,, 470 to

560 billion by 2050, depending on the variant of development,

in the renewal and development of the Czech Republic's gas
industry, i.e. CZK,;,,
to the anticipated investments of aperators in the transmission

15 billion in real prices. These costs arise due

and distribution systems and gas storage facilities and also the
investments of gas extractors.

Medium-term horizon

In the medium-term outlook to 2030, investments primarily
associated with the renewal of technological equipment and
increasing the security of supplies are anticipated, and these
will not greatly depend on the development of gas consumption.
The necessary investments in the gas industry are almost
identical in the individual variants, being estimated at around
CZK,,,, 165 billion for the 2017 to 2030 period.

Long-term horizon

In the outlook from 2030 on, the level of investment in the gas
industry will be given primarily by the level of utilization of natural
gas in new areas of consumption — CHP, electricity production, CNG
and LNG in transportation — and therefore also the development

of total gas cansumption. The total required investment in the gas
industry between 2017 and 2050 reaches CZK,, 500 billion in the

Conceptual variant, CZK,,, 470 billion in the Centralized variant and
CZK,,,, 580 billion in the Distributed variant.

Plynérenstvi — shrnuti analyz
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Nasledujici obrazek ukazuje odhad investic do plynarenstvi The following figure shows the estimation of investments of gas
pro tfi analyzované varianty rozvoje. industry for all three analysed variants.

Obrazek 27 Odhad investic do plynarenstvi v obdobi 2017 az 2050
Figure 27 The estimation of investments of gas industry between 2017 and 2050
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ZAVERY
CONCLUSIONS

Dlouhodoba rovnovdha mezi nabidkou a poptdvkou elektriny

a plynu byla v roce 2016 reSena pro tri varianty, které jsou
diferencovéany z pohledu miry decentralizace energetiky:
Koncepcni, ktera je blizké Statni energetické koncepci, Centrdlni,
které predpoklada zachovani velké" energetiky a podle které
dojde k rozvaji pouze velkych, centralnich zdroj, a Decentralni,
ktera predpoklada omezeni velké energetiky a naopak intenzivni
rozvoj energetiky decentralni, s vyrobnimi jednotkami az

na urovni maloodbéru. V elektroenergetice je tato trojice
doplnéna variantou Nulovou, ve které je pro o¢ekavanou
spotiebu elektriny detekovana potieba nového vykonu pro ES
CR. Analyzované rozvojové varianty nejsou formulovany jako
predikce budouciho stavu; jedné se o pfipadové studie, které
odpovidaji na otazku, jaké by byly disledky volby urcéitého
zplUsobu rozvoje energetiky. Studie byla fesena v kontextu celé
energetiky CR. Ze srovnani vysledk(l analyz pro protichtidné
smery rozvoje energetiky vyplyvaji nasledujici zavery.

In 2016, The Long-Term Balance between Electricity Supply and
Demand was prepared in variants, which differ in terms of the
energy industry’s decentralization measure: the Conceptual
variant, which is close to the current The State Energy Policy;

the Centralized variant, which assumes that the large-scale energy
industry will be maintained, and according to which only large
central sources will be developed; and the Distributed variant
assuming a significant reduction in the large-scale energy industry
and making intense the development of the decentralized energy
industry by decentralized sources, including electricity and heat
production units, even at the level of the low-consumption sector.
As for electricity, those variants are completed with the Zero
variant, in which the need for new capacity with regard to the
expected consumption is detected. The variants of development
are not prepared as predictions of the future state, but as case
studies that show what the consequences of selecting a certain
kind of development for the energy industry would be. The study
was prepared in the context of the entire Czech energy industry.
The comparison of the analyses results for two opposing
development ways of the electricity industry brings the following
conclusions.

Zpréva o ocekavané rovnovaze mezi nabidkou a poptavkou elektfiny a plynu
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ELEKTROENERGETIKA

- Centralné pojata energetika klade nejmensi naroky na zmény
disponibilitou zaloznich a regulacnich vykonu; prinasi ale také
meéné vyrazneé snizeni emisi Skodlivin a sklenikovych plynu.

- Celkova poptavka elekttiny by byla pravdépodobné vyssi
ve varianté Decentralni, a to predevsim viivem ¢astec¢ného
odklonu od CZT, ktery by byl z ¢asti fesen prechodem
k elektring, predevsim za vyuziti tepelnych ¢erpadel. Sitové
pokryvana poptavka by v8ak byla pri vyvaoji dle varianty
Decentralni vyrazné nizsi — podil spotreby kryté dodavkou
mUze cinit 20% celkové spotieby, coz mlzZe vyrazneé navysit
néklady distribuce elektfiny.

+ Celkové se mize decentralni energetika (tedy zdroje
na napétovych Urovnich nnavn) v CR v roce 2050 na krytf
poptavky elektfiny podilet nanejvys 50 %, coz zahrnuje limitni
narust obnovitelnych decentralnich zdrojd i limitni nartst
malych zdroj na plyn. Instalovany vykon decentralnich
zdrojl by za takové situace ¢inil 67 % celkové hodnoty.
Decentralné pojata energetika umoznuje diky vysokému
podilu malych obnovitelnych zdrojd nejvyraznéjsi snizeni
emisi skodlivin a sklenikovych plyn(.

+ Rozvoj dle Decentrdlni varianty zasadné meni charakter
provozu ES. Decentralnf energetika by si vyzadala velmi
vyrazné Upravy stavajici podoby elektrizacni soustavy,
pfedevsim: 1. navyséeni denni akumulace (0 3,2 GW, coZ je
narst o 370 %), 2. pouziti sezénni akumulace (pfiblizné
3,8 GW), 3. pouziti konverze prebytetné elekttiny do tepla
v teplarenstvi a 4. velmi vyrazné Upravy siti, predevsim
nizkého napeéti, kde by bylo nutno instalovat prostredky
k zajisténi pozadované kvality napéti (akumulace, nové
transformacni vazby, transformatory s regulaci odbocek pod
zatiZenim ¢i pakrocilé elektronické prostredky).

+ Snizovani mnozstvi sitové dodavané elektfiny za sou¢asného
vyrazného navysovani investic do technickych prostredk(
pro zajisténi chodu s velkym mnozstvim obnovitelnych
a decentralnich zdrojl povede k vyraznému navyseni
mernych nakladd prenosu a distribuce elektfiny a vynuti si
velké zmeény ve vypoctu plateb za dodavku elekttiny.

ELECTRICITY INDUSTRY

+ The centralized energy industry requires the least changes and

investments and provides the most secure operation with the
maximum availability of reserve and ancillary capacity. However,
it also allows for less significant reduction in pollutant emissions
and greenhouse gases.

+ The total demand for electricity would probably be higher in

the Distributed variant, mostly due to partial transition away
from district heating, which would be partially solved by the
transition to electricity, primarily in the utilization of heat pumps.
However, in the Distributed variant, the share of electricity
supplied through the grid would be significantly lower — the share
of consumption covered by supply from small-scale distributed
sources could make up 20% of total consumption. This could
make specific costs noticeably higher in the terms of electricity
distribution.

+ In 2050, the decentralized energy industry (sources connected

to low or high voltage grids) might cover up to 50% of demand
for electricity at most in the Czech Republic. This includes the
extreme increase in the number of RES and gas-fired sources.
The installed capacity of distributed sources would make 67% of
the total value in such state. Thanks to the high share of small-
scale RES, the decentralized energy industry allows the most
significant reduction in pollutant and greenhouse gas emissions.

- According to the Distributed variant, the decentralized energy

industry would require very significant changes in the current
shape of the power system, in particular: 1. an increase in daily
accumulation (by 3.2 GW, which is a 370% increase), 2. utilization
of seasonal accumulation (approximately 3.8 GW), 3. using
electricity for heat production in heat industry and 4. very
significant changes of grids, in particular the LV grid, where
devices providing the required voltage quality would have to be
installed (accumulation, new transformation links, transformers
with on-load tap changers and advanced electronic devices).

- Decrease in amount of electricity supplied through grids

together with an increase of investments in technical equipment
providing system operation, with a large number of renewable
and decentralized sources, will lead to a significant increase in
the specific cost of electricity transmission and distribution and
will require major changes in the calculation of payments for
electricity supply.

Conclusions

Zavéry
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PLYNARENSTVI

- Predikce poptévky po plynu je vyznamne ovlivnéna

predevsim rozvojem zdrojové zékladny ES CR. Vyhled vyvoje
poptavky byl proto resen jako pripadova studie. Odhad
nartstu poptavky mezi roky 2015 a 2050 se pohybuje

v rozmezi 15 % (Nizkouhlikova varianta z fegeni v roce 2015)
az 77 % (Decentrélni varianta z aktualniho feseni).

« 74dné z variant nelze z pohledu provedenych analyz

prifadit vyznamné vyssi pravdépodobnost; bude zalezet

na trendu, ktery bude nastolen na politické urovni. Proto je
treba kontinualné pracovat s ¢astmi predikce a ve svétle co
nejnovejsich faktd je sestavovat do co nejpravdépodobnéjsi
verze celkové predikce.

« VSechny varianty predpaokladaji vysoky nardst poptavky

po plynu predevsim z divodu vysokého podilu plynu
na nahradé energetického a tfidéného hnédého uhli
a v prechodném obdaobi mezi roky 2035 a 2040 také
na pokryti predpokladaného nesouladu mezi odstavovanim
stévajicich jadernych blokU a realizaci blok’ novych.

- Centralné pojata energetika bude pravdépodobné znamenat
nizsi rozvoj poptévky plynu, protoZze budou ve srovnani
s Decentralnim rozvojem méné instalovany zejména malé
kogenerace a mikrokogenerace. Pokud by byla decentralizace
zaloZzena pouze na obnovitelnych zdrojich, tento zavér by
pozbyl platnosti.

- Z pohledu provedenych analyz je limitem decentralnich
plynovych zdroj& v CR ptiblizné 1102 MW malé kogenerace
a 1835 MW mikrokogenerace (mikrokogenerace instalovéana
na priblizné 30 % odbérnych mist sektorl MO a DOM). Celkova
spotfeba plynu téchto zdrojl by ¢inila 12,4 TWh na vyrobu
elektriny a 19 TWh na vyrobu dodavkového tepla ro¢neé.

- Pro pripad narstu poptavky dle varianty Decentralni,
ktera predstavuje horni mez, by bylo pfi zachovani poméru
zasobnikové kapacity ke spotrebé plynu na Urovni, kterou
vyzaduje Statni energeticka koncepce, potreba mezi roky
2016 a 2050 instalovat priblizné 2 mld. m® nové zadsobnikové
kapacity.

- Pro plyndrenstvi by na rozdil od elektroenergetiky byl vyvoj
dle Decentralnf varianty pfilezitosti, jak navysit vynosnost
investic vlivem vyssiho vyuziti stavajicich i novych zafizent.
Decentralizace si vyzada i v plyndrenstvi zvysené investice,
ve srovnani s elektroenergetikou se v8ak nejedna o navyseni
investic zasadnim zplsobem.

GAS INDUSTRY

+ The prediction of gas demand is noticeably dependent on

electricity industry source base in the Czech Republic.

The outlook of the development was dealt as a case study.

The estimation of that increment between 2015 and 2050 lies
within 15% (the Low-carbon variant mentioned in the study

from 2015) and 77% (Distributed variant).

No variant can be described as more probable; policy trends will
influence mainly the development. That is why the prediction
should be made continually, reflecting the newest facts. Then,
the most probable versions of that prediction should be analysed.

+ All variants expect high increase of the demand for gas, mainly

because of high extent of substitution for brown coal, and also
because of covering the disproportion in decommissioning of
existing NPP blocks and commissioning of new ones during the
interim period from 2035 to 2040.

Energy industry in the centralized form will likely bring about
limited development in terms of natural gas demand, because —
caompared with the Distributed version — less small-scale and
micro-CHP will be installed. On the other hand, if the decentralized
energy industry was based only on the RES, the outcome
mentioned above would be invalid.

+ According to outcomes of made analyses, 1102 MW of small-

scale CHP and 1,835 MW of micro-CHP (installed approx. by 30%
of households and low consumption sector) are the limits for
decentralized gas-fired units. Total annual gas consumption of
these units would make 12.4 TWh of electricity production and
19 TWh to produce distributed heat.

In case of the highest gas consumption growth corresponding to
the Distributed variant, it would be necessary to install approx.

2 billion m® of new gas storage capacity by 2050 in aorder to
maintain GSF capacity/total gas consumption ratio on the level
required by SEP.

+ Development according to the Distributed variant would be

an oppartunity for gas sector, unlike electricity industry, to
increase investment recoverability by more effective utilization
of existing and new infrastructure. It will need more investment
flowing to the gas sector, but compared to electricity industry it
will not mean such a crucial rise.
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