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Pouzité zkratky
Abbreviations

Pouzité zkratky

Abbreviations

ASEK aktualizace Statni energetické koncepce BDS Border delivery station
CNG stlageny zemni plyn (v dopravé) (Compressed Natural Gas) CCGT Combined cycle gas turbine
y y Y
CSsP celkova spotfeba plynu — zahrnuje sektory VO, SO, MO, DOM CCs Carbon Capture and Storage / Commercial Consumption Sector
a bilanni rozdil v DS CEE Central and East Europe
CEZ energetickd spolegnost  rozhodujici vjrobce v CR ve v&tsinovém CNG Compressed natural gas
viastnictvi stéitu CRPS Power system of the Czech Republic
DS dIStILIb,uCnI, s?ustava - 'system vedeni 110 kV, vedeni vysokého cs Compression station
napéti a nizkého napéti = . . .
EEX fioka b Liosk CEPS The Czech Republic Electricity Transmission System Operator
energetickd burza v Lipsku
e P . CEZ Energy company in the Czech Republic
ENTSO-E Evropska sit provozovatelil pfenosovych soustav elektfiny ; .
- - EEX Energy Exchange in Leipzig
ES CR elektrizadni soustava Ceské republiky —
. , — S P — ENTSO-E  The European Network of Transmission System Operators for
EU ETS evropsky systém obchodovani s emisnimi povolenkami (Emission Electricity
Trading System) - 4
- ERU Energy Regulatory Office
FVE fotovoltaicka elektrarna -
. - HCS Household consumption system
HPS hraniéni pfedavaci stanice ; ;
IE = derna elokird CHP Combined heat and power production
adernd elektrarna
J, , , MPO Ministry of Industry and Trade
JEDU jaderna elektrarna Dukovany - — -
JETE dord olokirama Tomali NER300 Financing instrument for the promotion of CCS and CHP
aderna elektrarna Temelin
KS Jk P NET4GAS The Czech Republic Gas Transmission System Operator
ompresni stanice
p, NPP Nuclear power plant
KVET kombinovana vyroba elektfiny a tepla ) :
- NREAP Nation Renewable Energy Action Plan
MOO maloodbé&r domécnosti (odbér z drovné nizkého napéti) -
- NYMEX New York Mercantile Exchange
MOP maloodbér podnikatelt (odbé&r z Grovné nizkého napéti) ; .
MPO Ministerstvo orimvalu a obohodu OTE The Czech Republic Electricity and Gas Market Operator
pramy - . . PST Phase shifting transformer
NAP Naérodni akéni plan pro energii z obnovitelnych zdroji . .
S " L : PZD Residual steam diagram
NAPP3 Narodni alokaéni plan pro obdobi 2013-2020
L S - ” RES Renewable source
NER 300 nazev financniho nastroje pro podporu rozvoje technologii CCS ;
SEP State Energy Policy
aOZE ‘
NYMEX komoditni burza v New Yorku (New York Mercantile Exchange) SGC South Gas .COrI’IdOI’
OTE,a.s.  spolednost vykonavajici v Ceské republice funkci operatora trhu SOAF The Scenario Outlook and Adequacy Forecast
PPC paroplynovy oyklus TANAP Trans-Anatolian Gas Pipeline
PS prenosova soustava — systém vedeni 400 kV a 220 kV TAP Trans-Adriatic Gas Pipeline
a vybranych vedeni 110 kV TCP Trans-Caspian Gas Pipeline
PST transformator s pfi¢nou regulaci (Phase Shifting Transformer) Ts Transmission system
PVE precerpavaci vodni elektrarna wcs Wholesale consumption sector
PZD parni zbytkovy diagram (diagram pokryvany systémovymi zdroji)
SGC jizni plynovodni koridor; izemi rozvojové infrastruktury definované
EU (South Gas Corridor)
SOAF studie vypracovana asociaci ENTSO-E popisujici vyhled vyvoje
vykonové bilance evropskych zemi (The Scenario Outlook and
Adequacy Forecast)
STORK Sesko-polsky plynovodni propoj Tranovice—Cieszyn—Skoczow
TANAP Trans-Anatolsky plynovod
TAP Trans-Adriaticky plynovod
TCP Trans-Kaspicky plynovod
TSO obecné jde o provozovatele pfenosovych siti, v nékterych zemich
je vice neZ jeden (Transmission System Operator)
TZL tuhé znecistujici latky (popilek, prachové Castice)
vOo velkoodbér (odbéry z Grovné vysokého a velmi vysokého napéti)

Poznamka: Ostatni symboly a zkratky se vyskytuji v textu s jejich okamzitym vysvétlenim.

Note: Other symbols and abbreviations used in the text are immediately explained.
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+Zprava o oCekavané rovnovaze"' poskytuje informace

o zplsobech zabezpedeni rovnovahy mezi nabidkou a poptavkou
elektfiny a plynu. Publikované vysledky, predkladané primarné
decizni sféfe, vytvari predpoklady pro feseni souvisejicich
ekonomickych a provoznich problémi elektroenergetiky

a plynarenstvi CR ve vyhledu do roku 20402, Ve véech hlavnich
souvislostech jsou zohlednény vzajemné vazby, ¢innosti, prava

a povinnosti organt statni spravy, zékaznikl, obchodnikd, vyrobed,
provozovatelll elektrickych a plynarenskych siti a OTE, a.s. Vybrané
agregované informace z tohoto dokumentu rovnéz slouzi celé
energetické sfére k zakladni orientaci v oblasti pozadavki a potreb,
souvisejicich s rozvojem elektrizadni a plynarenské soustavy CR.

V roce 2012 doslo k fadé zmén, které predkladany dokument
respektuje. Zasadnim novym dokumentem je aktualizace Statni
energetické koncepce. Vlada v listopadu 2012 také schvdlila
Narodni akéni plan pro energii z obnovitelnych zdrojd a pfipravena
je i nova Surovinova politika CR, ktera spolu s navazuijici novelou
horniho zakona ovlivni podminky ceské energetiky. K vyznamnym
zménam doslo i v energetické legislativé. Byl schvélen zdkon
¢. 165/2012 Sb., o podporovanych zdrojich energie, zakon
€. 201/2012 Sb., o ochrané ovzdusi, ktery respektuje poZadavky
Smérnice 2010/75/EU, o pramyslovych emisich. Byla schvalena
Smérnice 2012/27/EU, o energetické ucinnosti.

V diisledku pretrvavajici nizsi hospodarské aktivity v CR, ale
prakticky i v celé Evropé, je poptavka po elektfiné nizsi oproti
elektfiny na trhu. NiZ§i ceny mohou omezovat aktivitu investor &i
ji orientovat jen na zdroje se zaru¢enym vynosem, coz vytvafi riziko
pro racionalni vyvoj elektroenergetiky. Velka ¢ast vyrobniho zarizeni
i infrastruktury Ceské elektroenergetiky se nachazi na hranicich své
Zivotnosti, takZe je nutno vytvorit dostate€né finanéni zdroje pro
jejich rozvoj i obnovu. Snaha o posileni energetické sobéstacnosti
CR byla v roce 2012 podpoiena vypséanim vybérového fizeni
spole¢nosti CEZ, a. s., na dostavbu jaderné elektrary Temelin,
¢imzZ se zvysila pravdépodobnost zprovoznéni tohoto zdroje
v redlném ¢asovém horizontu.

Vyvojem v elektroenergetice je vyznamné ovlivnéno i Ceské
plynarenstvi. Z pohledu rozsahu dodévek zajistuje plynarenstvi

1 Tento dokument je struénym vytahem ze zpravy zpracované na zakladé pozadavku § 20a, odst. 4,
pism. f) zakona &. 458/2000 Sb., o podminkach podnikani a o vykonu statni spravy v energetickych
odvétvich a 0 zm&né n&kterych zakoni (energeticky zakon), v platném znéni a odevzdané ERU, MPO,
CEPS a NET4GAS pocatkem roku 2013.

2 Zakladem pro zpracovani byl prizkum vedeny u Ggastnik trhu v pribéhu roku 2012. Prezentované
informace odpovidaji zamérim znamym k tomuto obdobi.
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The “Expected electricity and gas balance report*' provides
information about possibilities of securing a balance between
electricity and gas supply and demand. Published results, primarily
presented in the decision sphere, create essential assumptions for
resolving related economic and operational issues of the electricity
and gas industry of the Czech Republic on the outlook up to the year
20402. Considered here, in all principle contexts, are mutual relations,
activities, rights, and obligations of state administration bodies,
customers, traders, producers, electricity and gas network operators,
and OTE, a.s. Selected aggregated information from this document
serves to the whole energy sector for basic orientation in requirements
and needs related to the development of the power and gas system in
the Czech Republic.

In course of 2012, number of changes appeared which are
respected by the submitted document. The State Energy Policy (SEP)
is an essential new document. In November 2012 the Government
also approved the National Renewable Energy Action Plan. New
Raw Material Policy of the Czech Republic which shall, together
with the related amendment of the Mining Act, affect conditions in
Czech energy industry is prepared. Significant changes appeared
in legislation. The Act No. 165/2012 Coll., on supported sources
of electricity, and the Act No. 201/2012 Coll., on the climate
protection, which respects requirements of the Directive 2010/75/EU
were approved. The Directive on energy efficiency 2012/27/EU was
approved.

As a consequence of the persisting lower economic activity, there is
lower demand for electricity compared to previous presumptions which
reflects in lower prices of electricity on Central European market. Lower
prices can restrict investors” activities or direct them to sources with
guaranteed yield, which poses a hazard for rational development of the
electricity sector. Large part of production facilities and infrastructure
of Czech electricity sector reaches the limits of their lifespan, which is
why it is necessary to establish sufficient financial sources not only for
the development but also for revitalization of current facilities. The effort
to strengthen energy self-reliance of the Czech Republic was supported
by the announcement of tender issued by CEZ, a.s., in order to complete
NPP Temelin, which increases the probability of commissioning of this
important source in a realistic time horizon.

1 This document is a brief excerpt from the report produced on the basis of request & 20a, paragraph 4, letter
f), of Act no. 458/2000 Coll., on business conditions and on execution of state administration in energy
sectors and on the revision of certain acts (Energy Act) as currently valid and provided to ERU, MPO,
CEPS and NET4GAS at the beginning of 2013.

2 The basis for its processing was market participants survey processed during 2012. Published information
corresponds to purposes known in this period.
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vétsi objem energie ne elektroenergetika, v podminkach Ceské
republiky pfitom na rozdil od elektrifikace neni plynofikace zcela
plosna. Plynarenstvi zajistuje dodavky zplisobem, ktery je obecné
povazovan za ekologicky pfiznivy. Tyto vyhody maji protiklad

v cené zemniho plynu, ktera je oproti pevnym paliviim vyssi. Dal$im
faktorem je pak dostupnost. Na rozdil od uhli, které stale zGstava
vyznamnou tuzemskou surovinou, je zemni plyn témér vyhradné
zajistovan dovozem, coz vystavuje tento sektor rizikim v oblasti
energetické bezpecnosti. Tato rizika Ize pouze omezovat, ale nelze
se jim vyhnout.

Vysledky analyz v oblasti plynarenstvi nové zahrnuji predpoklad
nutnosti ndhrady dochazejiciho tfidéného hnédého uhli a jeho
Gastecné nahrady pravé zemnim plynem. Krom jiného jsou nové
uvedeny vysledky analyz a predikci spotfeby zemniho plynu
v dopravé ve formé& CNG. Jsou navrZzeny nové rozvojové varianty
vyrobni zakladny elektrizani soustavy, které prinaSeji aktualizovany
pohled na volbu vyrobniho mixu, a tim i novy pohled na vysi
spotieby zemniho plynu.

Vyznamné zmény Ize v plynarenstvi oGekavat i z mezinarodniho
pohledu. Perspektiva Zivotnosti ruskych loZisek zemniho plynu je
mnohem vétsi nez u severomorskych loZisek. Soucasné prichéazeji
v potaz alternativni pfepravni trasy, které obchézeji potencialné
problémové tranzitni zemé ruského plynu, a tim snizuji vyznam
klasickych tranzitnich tras pres ¢eské tzemi.

Ve zpravé popsany vyhled vyvoje Ceské elektroenergetiky
a plynérenstvi reaguje na v8echny podstatné zmény, které se
udaly v pribéhu roku 2012, i na oéekavané skutecnosti, znamé
k prosinci 2012.

The development in the electricity sector affects significantly the
Czech gas industry. The gas industry provides greater volume of
energy than electricity, though in conditions of the Czech Republic
piped-in public utility gas is available on smaller area compared to
widespread electricity availability. Gas industry provides the supplies
in a way which is generally supposed to be environmental-friendly.
These advantages however contrast with the price of natural gas which
is higher than the price of solid fuels. Another important factor is the
availability. Unlike coal, which is still an important inland raw material,
natural gas is almost exclusively imported which exposes this sector to
hazards in energy security. These hazards can only be reduced but not
completely prevented.

Results of the expected long-term balance of gas supply
and demand analysis presented in this report newly include the
presumption of necessary replacement of the running out sorted brown
coal and its partial replacement by natural gas. Apart from others,
results of analyses and predictions of natural gas consumption in traffic
in the form of CNG are included. The balances use new development
variants of the power system generation base which bring updated
perspective on the selection of generation mix and thus also new
perspective on natural gas consumption.

Significant changes in gas industry can also be expected in
international scope. Prospects of Russian natural gas deposits viability
are much higher than those of the North Sea deposits. Concurrently,
alternative transport routes by-passing the potentially problematic
transit countries for Russian gas come into consideration decreasing
thus the importance of traditional transit routes through the area of the
Czech Republic.

The outlook of the Czech electricity and gas industry described in the
report responds to all significant changes that have taken place during
the year 2012, and the expected facts known to December 2012.
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Vychodiska dlouhodobé rovnovahy a vztah mezi
nabidkou a poptavkou elektriny a plynu

Bases of long term balances and the relationship
between supply and demand of electricity and gas

VZTAH ELEKTROENERGETIKY A PLYNARENSTVi
Mezi elektroenergetikou a plynarenstvim existuje nékolik vazeb
(obr. 1), které si vynucuji spolecné feseni vyhledu budouci
rovnovahy mezi nabidkou a poptavkou. Z pohledu bilanci energie
je podstatny fakt, Ze celkova energie, ktera je spotfebovana v rdmci
vyuziti elektfiny a plynu jako energetickych médii, je nizsi neZ prosty
soudet tuzemské netto spotreby elektfiny a celkové spotieby
plynu, protoZe soucet téchto dvou spotfeb v sobé zahrnuje jistou
Gast energie dvakrat. Jedna se o energii, ktera Ciselné odpovida
elektfiné vyrobené za vyuziti plynu jako zdroje primarni energie

a kterd je tedy energii, vzniklou transformaci jednoho energetického
média na jiné. Vyroba elektfiny (provoz vyrobnich jednotek) tak
ovliviiuje vysi spotreby plynu i tvar odbéru. Transformace energie

a jeji pretok do jiné energetické bilance pfitom probiha smérem

z plynérenské bilance do bilance elektroenergetické. V roce

2012 byla v CR vyrobena priblizng 1,1 TWh elektrické energie
transformaci energie zemniho plynu na energii elektrickou, coz bylo
priblizné 1,3 % celkové vyrobené elektfiny. Do budoucna se bude
tento podil vyrazné zvySovat.

RELATIONSHIP BETWEEN ELECTRICITY INDUSTRY
AND GAS INDUSTRY

Several relationships exists (Fig. 1) that demand joint solutions of the
future balance outlook between gas and electricity supply and demand.
From the perspective of energy balance, an important fact is that the total
energy consumed in the context of electricity and gas use as power media,
is lower than the simply sum of domestic net consumption of electricity and
overall consumption of gas because the sum of these two consumptions
intrinsically include a certain part of energy twice. This concerns energy
that numerically amounts to electricity, produced by the use of gas as

a primary energy source and is thus energy that is creased by transforming
one energy medium to another. The production of electricity (the operation
of production units) thus influences the amount of gas consumption as
well as the course of takeoff. Transformation energy and its outflow into

a different energy balance meanwhile flows from the gas balance to the
electricity balance. In 2012, approximately 1.1 TWh of electrical energy in
the Czech Republic was produced by transforming natural gas energy into
electricity, which was approximately 1.3% of the net electricity produced.
This ratio will greatly increase in the future.

OBR. 1: ZOBRAZENI VZTAHU ELEKTROENERGETIKY A PLYNARENSTVI

FIG. 1: ILLUSTRATION OF THE RELATIONSHIP OF ELECTRICITY AND GAS INDUSTRY
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Na vztah elektroenergetiky a plynarenstvi Ize nahlizet také
skrze kombinovanou vyrobu elektfiny a tepla (KVET), kterd ma
vyznamny podil na celkové spotiebé plynu. Kombinovana vyroba
elektfiny a tepla v segmentu plynu jako paliva je dominantné
uskute¢riovana v paroplynovych jednotkéch, jejichz diagram
vyroby elektfiny je zavisly na odbéru tepla (rezim vynuceného
vykonu). Provoz téchto jednotek ovliviiuje provoz vyrobni zakladny
ES, protoZe elektfina vyrobena v KVET je v ramci elektrizacni
soustavy vyuzivana prednostné. Posledni vyznamnd vazba mezi
elektroenergetikou a plynarenstvim je zprostfedkovéana skrze
vzajemnou substituovatelnost elektfiny a plynu, a to zejména ve
vyuZiti k vyrobé tepla ¢i do budoucna k pohonu automobild. Mira
substituovatelnosti je uréena cenovym pomérem energetickych
médii. Aktudlné je tento pomér ustélen a v horizontu roku 2040
neni oCekdvana vyrazna zména.

EVROPSKY KONTEXT ZASOBOVANI ELEKTRINOU
Cesky trh s energii je soudasti evropského trhu, ktery je v globélnim
méfitku nejvétSim regiondlnim trhem a sou€asné nejvétsim
dovozcem energie. Ve v8ech sitovych energetickych odvétvich
systematicky narlista vzajemna zavislost jednotlivych nérodnich
subsystém(l. V této souvislosti geograficka poloha preduréuje CR
k pInéni tlohy vyznamné tranzitni zemé pro elektfinu, plyn i ropu.
Ceska elektrizadni soustava je nejvice ovliviiovana vyvojem ve
stfedoevropském regionu. Integrace a ovliviiovani trhi s elektfinou
se odehrava na dvou Urovnich:
B Technicka uroveii: Propojeni pfenosovych soustav
jednotlivych zemi zpUsobuje, Ze jakakoliv zména ve vyrobé
i spotrebé elektfiny v jedné zemi se velmi rychle projevuje
prakticky ve v8ech zemich regionu. Tato skute¢nost klade
vysoké naroky na technické feseni i na koordinované fizeni
provozu ES v§ech zemi regionu. Technické prenosové kapacity
jsou v redlném provozu z velké &asti vyuzivany fyzikalnimi toky
a blokovany nutnymi technickymi rezervami. Pro G&ely obchodu
tak zGstava k dispozici jen malé ¢ast této technicky dostupné
kapacity, coz vede k vytvareni prekazek v obchodu s elektfinou.
B Obchodni droveii: Trh s elektfinou jednotlivych zemi
regionu je stale tésnéji provazan a narista vyznam obchod
na platformach jednotlivych energetickych burz. Cena silové
elektfiny a s ni spojené podminky pro investovani do novych
zdroju jsou ovliviiovany chovanim hracd spiSe na mezinarodnim
nez narodnim trhu.

One may view the mutual relationship between electricity and
gas industry through combined heat-electricity production (CHP),
which plays an important role in total gas consumption. Combined
heat-electricity production in the segment of gas as fuel is dominantly
proceeds in steam-gas units, whose electricity production diagram
depends on the heat takeoff (so-called must-run outputs). The
operation of these units thus significantly affects the operation of
the power system production base because electricity produced
in combined heat-electricity production is, in the frame of the
power system, used preferentially. The last important relationship
between electricity and gas industry is mediated through the mutual
substitutability of electricity and gas, specifically in the use of
producing heat or, in the future, to power automobiles. The measure
of substitutability is primarily determined by the cost ratio of energy
media. This ratio is currently stable and a significant change is not
expected on the horizon in 2040.

EUROPEAN CONTEXT OF ELECTRICITY SUPPLY
Czech energy market is a part of European market which is globally
the largest regional market and the greatest importer of energies.
Mutual dependence of individual national subsystems systematically
grows in all network energy industries. In this context the geographical
position predestines the Czech Republic to the role of an important
transit country for electricity, gas and oil. The Czech power system is
most of all affected by development in the CEE region. The integration
and interaction of electricity markets run on two levels:

B Technical level: Interconnection of transmission systems in
individual countries means that any change in electricity production
or consumption in one country is quickly reflected in all other
countries of the region. This fact places demands on technical
solutions and coordinated power systems operation in all countries
of the region. Technical transmission capacities are in real
operation largely used by physical flows and blocked by necessary
technical reserves. Only a small part of the technically available
capacity remains available for the purposes of trade. This situation
leads to electricity trade barriers.

B Market level: Electricity market in individual regions is ever
more tightly interconnected and the importance of trades carried
out on stock exchanges grows. Electricity prices and the related
conditions for investments to new sources are more affected by
behaviour of players on international markets.
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Navrzeny scénar rozvoje stfredoevropského regionu
Podkladem pro analyzy vyvoje ve stfedoevropském regionu je
vyhled vyvoje vykonové bilance evropskych zemi (SOAF), ktery
aktualizuje asociace ENTSO-E. Tento vyhled je doplnén o aktualni
informace o vyvoji zdrojovych zékladen jednotlivych zemi. Vyvoj ve
stfedoevropském regionu nejvice ovliviiuje rozhodnuti Némecka
odstavit jaderné elektrarny do roku 2022 a rozvoj ES orientovat
na OZE. Dosud chybi dlouhodobé zkuSenosti s provozem

ES s vysokym podilem OZE s nesouvislou vyrobou. Dal§im
dusledkem zvySovani podilu OZE je fakt, Ze v regionu by mél rist
instalovany vykon vyrazné rychleji nez zatizeni. Takovy vyvoj vede
mj. k vysokym narokdm na investice, ale mize byt nutny z hlediska
zabezpecenosti ES, nebot v regionu se vyrazné méni struktura
vyrobni zakladny. Vybrané systémové bloky, které jsou ve fazi
vystavby, jsou zobrazeny na obr. 2. Prakticky veskera vystavba
velkych klasickych systémovych zdroju probiha pouze v Némecku,
a tvofi tak moznou nahradu za odstavené jaderné elektrarny.

Na zakladé analyzy dostupnych aktudlnich informaci byl pro
potreby tohoto dokumentu zpracovan aktualizovany referenéni
scénér vyvoje vykonové bilance ve stfedoevropském regionu,
ktery byl nasledné pouzit pro modelovani trhu s elektfinou
ve stfedoevropském regionu. Tento scénér se z hlediska
instalovaného vykonu (obr. 3) bliZi scénéfi A dle SOAF ENTSO-E.

OBR. 2: PREHLED VYBRANYCH ELEKTRARENSKYC

term balances and the relationship between supply and demand of electricity and gas

The proposed scenario of development of the Central -
East European region
The essential base document for analyses of the anticipated development
in Central Europe is the outlook of capacity balance in European countries
(SOAF) which is annually updated by the ENTSO-E association. This view
is supplemented by the latest information on the development of source
bases of individual countries. The development in the CEE region is most
of all affected by German decision to decommission all its nuclear power
plants by 2022 and focus the power system development preferentially on
RES. There is also lack of experience with operating a power system with
high share of RES with intermittent production. Another consequence
of the increasing share of RES is the fact that the installed capacity in the
region should grow much faster than the load. Such development leads
apart of others to high investment demands though it can be necessary
in terms of the power system security as the structure of production base
in the region changes significantly. Selected blocks which are currently
in the construction phase are shown in Fig. 2. Nearly all constructions of
large traditional system sources take place in Germany in order to become
potential replacement for the shut down nuclear power plants.

Upon the analysis of the available up-to-date information, the updated
reference scenario of capacity balance development in the CEE region
was elaborated for purposes of this report, which was subsequently
used to model of the electricity market in the CEE region. In terms of the
installed capacity (Fig. 3), this scenario approximates scenario A by SOAF
ENTSO-E.

H BLOKU VE VYSTAVBE V CEE REGIONU

FIG. 2: LIST OF SELECTED POWER PLANT BLOCKS

WILHEMSHAVEN
(800 MW)

MOORBURG 3, 4
(2x820 MW)  PREMNITZ
(400 MW)

GKW BREMEN
(420 MW)

DATTELN 4

(1 100 MW) BERLIN-LICHTERFELDE

(300 MW)

LUNEN 4
750 MW)

(
%. HAMM
Y eoomw) DE

MECKLAR-MARNBACH/
LUDWIGSAU
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WALSUM 10
(790 MW)
CHEMIEPARK
LEVERKUSEN
(840 MW)
HUERTH, KNAPSACK Il
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LEDVICE
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POCERADY cz
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KARLSRUHE RDK 8
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MOCHOVCE 3, 4

MARBACH (2x 470 MW)

AM NECKAR
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.GKM 9
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BURGHAUSEN
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BAKONYA
(120 MW)

UNDER CONSTRUCTION IN THE CEE REGION
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Coal Coal Gas Fuel
do * to 500 MW ° ° °
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OBR. 3: VYVOJ INSTALOVANEHO VYKONU VE STREDOEVROPSKEM REGIONU

FIG. 3: DEVELOPMENT OF THE INSTALLED CAPACITY IN THE CEE REGION
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EVROPSKY KONTEXT ZASOBOVANI ZEMNIM

PLYNEM

Ceské plynarenstvi se musi, aZ na drobné vyjimky tuzemské t&zby,

spoléhat na dovoz zemniho plynu ze zahranic¢i. Z jednoho pohledu

jde o zaji§téni plynu jako takového po strance obchodni, z druhého
pohledu se jedna o zajisténi dopravnich tras, kterymi bude plyn na
hranice Ceské republiky dopravovan. Integrace a ovliviiovani trhi

s plynem se odehrava na dvou Urovnich:

B Technicka uroveii: Technickou strankou je vystavba
alternativnich tras a regiondlnich mezistéatnich propojent,
roz§ifovani objemu zasobniku, opatfeni na reverzni tok
plynu, pfipadné vystavba LNG terminald. Reélné umisténi
plynovodnich tras i obchodni vazby a zavislost zemi v zapadni
Evropé na ruském plynu vytvareji situaci, kdy na ¢eském tzemi
je fyzicky vyuZivan jen rusky plyn a dodavky z jinych teritorii jsou
fedeny jinak. Regenim je stav, kdy do Ceské republiky ma byt
dopravovan norsky plyn, ale je to zajiSténo tak, Ze o pfislusny
objem norské dodavky je snizen tranzit ruského plynu do
Némecka a norsky plyn je dodan do némecké sité.

®  Obchodni troveii: V dovozech plynu do Ceské republiky
se vyrazné projevila obchodni diverzifikace, kdy od roku 2010
dochézi k enormnimu nardstu dodavek z jinych teritorii nez
z Ruska a z Norska. Jedna se predevsim o burzovni obchody,
které zajistuji zejména mensi obchodni subjekty, zatimco tradi¢ni
dovozy na zékladé dlouhodobych kontrakt(i zajistuje z Ruska
a Castecné z Norska spole¢nost RWE Transgas. Statistika
dovozu plynu do Ceské republiky je uvedena na obr. 4.

Ostatni

OZE +RES

Vodni * Hydro
Topné oleje * Fuel oil
Zemni plyn « Natural gas

Uhelné + Coal

Jaderné * Nuclear

2018 2019 2020

EUROPEAN CONTEXT OF GAS SUPPLY

Czech gas industry must, with small exceptions of domestic

exploitation, rely on natural gas imports from abroad. On one hand gas

needs to be ensured as such in view of the trade, on the other hand
transportation routes must be provided to transport the gas to the
borders of the Czech Republic. The integration and interaction of gas
markets run on two levels:

B Technical level: Technical aspect is construction of alternative
routes and regional interstate connections, expansion of storage
capacity, measures to enabling the reverse flow of gas or
construction of LNG terminals. The actual location of pipeline
routes and trade links and dependence of countries in Western
Europe on Russian gas creates a situation where on the Czech
territory is used only Russian gas and supplies from other
territories are handled differently, i.e. when the Czech Republic has
to be supplied by Norwegian gas, then transit of Russian gas to
German is reduced by the appropriate volume of the Norwegian
supply and Norwegian gas is fed into the German grid.

B Market level: Business diversification has been registered in gas
imports to the Czech Republic. There has been an enormous
increase in supply from other regions than Russia and Norway
since 2010. This means essentially stock trades, which are
provided mainly by small business entities, while RWE Transgas
provides traditional imports under long-term contracts from Russia
and Norway. Statistics of gas imports to the Czech Republic
is shown in Fig. 4.
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OBR. 4: DOVOZY PLYNU DO CESKE REPUBLIKY DLE OBCHODNI{HO PUVODU

FIG. 4: GAS IMPORTS TO THE CZECH REPUBLIC ACCORDING TO BUSINESS VIEW
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Rozhodujici trasy pro dodavky zemniho plynu do Evropy
Vyznamnym faktorem v zasobovani Evropy plynem se v pribéhu
let 2011-2012 stal plynovod Nord Stream spojujici Rusko
s Némeckem trasou po dné Baltského more. Plynovod vyluduje
z cesty tfeti zemé, zejména Ukrajinu a Bélorusko, ale také Polsko.
Provoz plynovodu Nord Stream ma jiz nyni dopad na stavajici
prepravni sméry a poméry se budou jesté dale vyvijet. V eském
plynarenském systému Ize oCekavat snizeni tranzitli z Ruska do
Némecka. Naopak, v pfipadé probléml v dodavkach, zejména pri
preruseni trasy vlivem tranzitnich zemi, pfedevsim Ukrajiny, mize
byt Cesk4 republika zdsobovana opa&nym smérem, tj. od severu
z Némecka. Pro tcely tohoto reverzniho chodu ceské plynarenské
soustavy jiz byla u¢inéna opatreni.

| pfes tyto zmény vSak zistava rozhodujicim pfepravnim smérem
pro Ceskou republiku trasa plynovodem Bratrstvi s vyuZitim cesty
pres Ukrajinu. Vyuziti v nouzovych pripadech za soucinnosti dalSich
plynarenskych prvkd, jako napf. zasobnikd plynu, je néco jiného
nez systematické zasobovani standardni trasou. Trasy dodavek
zemniho plynu do Evropy jsou uvedeny na obr. 5.

Main routes for natural gas transportation to Europe

In 2011-2012, the Nord Stream pipeline connecting Russia and
became an important factor in supplying Europe by gas. The gas
pipeline excludes other countries, especially Ukraine, Belarus but also
Poland from the route. Operation of the Nord Stream pipeline affects
the existing transport directions and the situation will develop in future.
Within the Czech gas system, decrease of transits from Russia to
Germany can be anticipated. On contrary, in the case of problematic
supplies especially due to cut offs by transit countries, mainly Ukraine,
the Czech Republic may be supplied from the opposite direction, i.e.
from the north, from Germany. Measures have already been taken to
ensure reverse operation of Czech gas system.

Despite these changes the most decisive transport direction for the
Czech Republic remains the route of the Brotherhood pipeline going
through Ukraine. Utilization in emergency situations together with other
gas system elements such as gas storages is different from systematic
supplies through a standard route. Natural gas supply routes to Europe
are shown in Fig. 5.
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OBR. 5: SCHEMA ROZHODUJICICH TRAS PRO DODAVKY ZEMNIHO PLYNU DO EVROPY

FIG. 5: NATURAL GAS SUPPLY ROUTES TO EUROPE

e Stavajici plynovody
Existing pipelines

=== Budované, planované
a uvazované plynovody
Pipelines under construction,
planned or intended

s Plynovody od zdroji
Pipelines from gas sources

. Lokality t&Zby zemniho plynu
Locations of natural gas
extraction




Vyhled vyvoje ceské elektroenergetiky
a plynarenstvi reaguje na vSechny
podstatné zmeény, které se udaly

v priubéhu roku 2012, i na oéekavané
skutecnosti, znamé k prosinci 2012.

The outlook of the Czech electricity and gas
industry described in the report responds to
all significant changes that have taken place
during the year 2012, and the expected facts
known to December 2012,
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Elektroenergetika

Electricity industry

Pfi zpracovani analyz v oblasti elektroenergetiky se vychazi

z vysledkd simulace provozu a obchodu ES stfedoevropského
prostoru a z predikci spotieby elektiiny a zatizeni v CR i v okolnich
zemich. Pfi navrhu variant rozvoje zdrojové zakladny je kritériem
dosaZena spolehlivost vykonové bilance, provozovatelnost
soustavy, dostupnost paliva pro navrzené zdroje, Setrnost

k Zivotnimu prostredi a ekonomicka efektivita. Zohlednény jsou
redlné dosazitelné Uspory energie a respektuje se naplnéni
dotcéenych evropskych smérnic i Ceské legislativy. Provozovatelnost
soustavy se analyzuje detailné na zakladé oGekavaného

kryti hodinovych diagrami zatizeni a oéekavané disponibility
podptirnych sluZzeb. Respektuiji se redlné moznosti rozvoje

a obnovy elektrickych siti.

TRH S ELEKTRINOU

Cesky trh s elektiinou se vyviji a je ovliviiovan zejména situaci

na trhu s elektfinou v Némecku. Situace trhu s elektfinou ve
stfedoevropském regionu je vyrazné ovlivnéna politickymi

a regulacnimi zasahy EU. Vysoky podil intermitentnich zdrojd

v némecké elektrizaéni soustavé, ktery do budoucna poroste,
pFedstavuje riziko jak ve smyslu technickém (potencidlni ohroZeni
spolehlivosti), tak obchodnim (podpora témto zdrojim a dopad
na regulovanou i neregulovanou slozku ceny elektfiny). Rostouci
prispévek v cené elektfiny na podporu OZE zatéZuje Gesky
pramysl a ve stfednédobém horizontu mize dojit k vyznamnému
omezeni spotfeby, které ovlivni situaci na trhu. Soucasné dochazi
k poklesu ceny silové elektfiny, pfi¢emz nynéjsi cenova uroven
nemotivuje k investicim do novych zdrojt elektfiny a hrozi snizeni
provozovatelnosti vlivem nizkého zastoupeni regulaénich zdroju.

Ceny elektfiny
V pétiletém cenovém vyhledu do roku 2017 Ize o¢ekavat stagnaci
cen elektfiny, ¢i velmi mirny rist. V dlouhodobém vyhledu Ize
oCekavat navrat k rlistovému trendu, zejména v disledku ristu
cen paliv a povolenek. NavySeni cen elektfiny do té miry, Ze
se vyroba elektfiny stane dostate¢né ziskovou, je mimo jiné
podminkou pro zajisténi potfebného objemu investic do obnovy
a rozvoje ES.

Ocekavané celkové mésicni prdmérné velkoobchodni ceny
silové elektiiny v ES CR v obdobi od roku 2013 do roku 2017
pfedstavuje obr. 6 (uvaZovén kurz 25 K&/€ ve vSech letech).

Processing of analyzes in the field of electricity is based on the
simulation results of power system operation and trade of Central
Europe and on the prediction of electricity consumption and load in the
Czech Republic and neighboring countries. Achieved reliability of the
balance, operability of the system, availability of fuel for the proposed
resources, environmental friendliness and economic efficiency are
base criteria for the framing of power system base variants. Realistically
achievable energy savings and respects for the fulfillment of the
European directives and Czech legislation are taken into account.
System operability is analyzed in detail by the expected coverage of
hourly load profiles and the expected availability of ancillary services.
The real possibilities of development and reconstruction of electrical
networks are taken into account.

ELECTRICITY MARKET

The Czech electricity market is developing and is influenced by the
situation on the German electricity market. The situation of the Central
European electricity market is strongly influenced by the EU political
and regulatory interventions. The high share of intermittent renewable
sources in the German system, which will continue to grow in

the future, presents a risk from the technical viewpoint (a potential
threat to the reliability of the system) as well as from the commercial
viewpoint (support of these sources and impact on the regulated

and non-regulated part of the energy price). The growing contribution
in the energy price for the support of RES already represents

a significant burden for the Czech industry and so the consumption
may be significantly reduced in the medium-term, which will influence
the situation on the market. Concurrently the price of electricity

is on the decline while the current price is already too low to stimulate
investments in new sources of electricity and there is a risk of limited
operability due to the low portion of sources with a regulating capacity.

Electricity prices

The prices for electricity can be anticipated to stagnate or grow very

slowly in the five-year outlook until the year of 2017. As far as the

long-term outlook for electricity prices is concerned the growth trend

is likely to return, especially due to the expected increase in the price

of fuels and the increase in prices for emission allowances. The increase

in electricity prices to the extent that the electricity generation will

become sufficiently profitable is a necessity for the significant volume

of investments needed to renovate and develop the power system.
Anticipated total monthly average wholesale prices of electricity

in the Czech Republic power system in the period from 2013 to 2017

are presented in Fig. 6 (the exchange rate is 25 CZK/€ in all years).
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OBR. 6: OCEKAVANY VYVOJ CEN SILOVE ELEKTRINY V ES CR

FIG. 6: ANTICIPATED DEVELOPMENT OF PRICES FOR ELECTRICITY IN THE CR PS
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Zobrazena je (vaZzend) primérna velikost ceny elektfiny na
velkoobchodnim trhu, uréené pro veskerou tuzemskou koncovou
spotrebu, tj. netto spotiebu véetné ztrat v sitich. VaZzené praméry
jsou pocitany z cen a energetickych mnozstvi jednotlivych
kontraktd, které kryji tuzemskou spotfebu, véetné pfipadnych
dovozl elektfiny ze zahranici, s vyjimkou (objemové malych) kryti
ze strany kratkodobych dovoz( na dorovnani obchodni bilance.
Tato vaZena primérna cena je sestavena pro kazdou hodinu, avSak
v obrazku jsou zobrazeny mésiéni a rocni praméry z prislusnych
hodinovych hodnot. Pro G¢ely srovnani je v obrazku zobrazena
cena ro¢niho baseloadu pro pfislusny kalendarni rok. Cenovy
nardst je v priméru o 1 € ro¢né a odrazi predikovany trend
obchodovani s elektfinou na némecké burze EEX. Ocekava se
mirna cenova diference mezi némeckymi a Seskymi cenami silové
elekttiny, ktera je zplisobena relativnim prebytkem vykonu v ES CR
po celé zkoumané obdobi. Navic v letech 2013 a 2014 dojde
ke zprovoznéni novych zdroji PPC Pocerady a hnédouhelného
bloku Ledvice o celkovém vykonu 1 500 MW a v roce 2015
budou postupné uvedeny do provozu retrofitované bloky elektrarny
Prunéfov Il. Oproti tomu vyraznéjsi odstavovani ¢eskych zdrojt
nastéva az s rokem 2017.

Celkové rocni primérné ceny jsou pochopitelné vyssi,
nebot zahrnuji ceny vSech typl kontraktd nutnych pro pokryti
predikovaného ro¢niho diagramu zatizeni véetné spotu. Nizky
odstup mezi cenou ro¢niho baseloadu a vyslednou roéni primérnou
cenou je zpUsoben vyraznym vlivem nizkych spotovych cen na
burze. Od roku 2013 se na letnich mésicnich cenovych primérech
zaCne projevovat zprovoznéni PPC Pocerady. Tento vliv pretrvava
i v nasleduijicich letech, jen neni diky cenovému narustu tolik vyrazny.

2016 2017

The image presents the (weighted) average amount of the price for
electricity on the wholesale market meant for the entire end consumption
of the country, i.e. the net consumption, including losses within systems.
The weighted averages are calculated from the prices and energy
amounts of individual contracts that cover the local consumption,
including possible imports of electricity from abroad, with the exception
of small coverage (as to the volume) from short-term imports to set off
the trade balance. This weighted average price is compiled for every
hour; however the image presents monthly and annual averages gained
from corresponding hourly values. For the purpose of comparison the
image presents the price of the annual baseload for the corresponding
calendar year. The price increase is by 1 € a year on average and reflects
the predicted trend on the German EEX stock exchange. The anticipated
slight difference between German and Czech prices for electricity is
caused by relative surplus of the output of the Czech Republic power
system for the entire analysed period. Moreover in years 2013 and 2014
new sources CCGT Pocerady and the brown coal block Ledvice with
the total output of 1 500 MW will be put into operation and in 2015
the retrofitted blocks of power plant Prunérov Il will be commissioned.
On the other hand substantial decommissioning of Czech sources
begins as late as 2017.

The total annual average prices are naturally higher since they
include the prices of all types of contracts necessary to cover the
predicted annual diagram of the load, including the spot. The small
difference between the price of the annual baseload and the resulting
annual average price is caused by the significant influence of the low
spot prices on the stock exchange. Since 2013 the commissioning
of CCGT will begin to show on summer monthly price averages. This
influence will continue in the following years too, however the increase
in prices will make it less distinctive.
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Investice do elektroenergetiky

Primérné rocni investice do obnovy a rozvoje vyrobni zakladny

ES CR by se v obdobi do roku 2040 mély pohybovat kolem

55 mld. K& ve stalych cenach roku 2010. Vyrazné ¢astky bude
nutno investovat rovnéz do obnovy a rozvoje PS a DS, coz by mélo
¢init priblizné 20 az 30 mid. K& v ro¢nich Uhrnech a ve stdlych
cendach roku 2010. Potfebu vysokych investic mize urychlovat

i zvyraziiovat zavadéni inteligentnich siti.

Omezeni evropského trhu s elektfinou
Vytvoreni jednotného celoevropského trhu s elektfinou je
komplikovano omezenou kapacitou preshrani¢nich vedeni.
Postupné dochézi ke spojovani narodnich spotovych trhii do
nékolika regionélnich (napfiklad: NordPool, CWE Market Coupling,
CZ-SK-HU Market Coupling). Na konci roku 2013 se oGekava
spojeni spotovych trhit CWE a NordPool a vytvoreni zakladu
evropského spotového trhu s elektfinou. Pro dlouhodobé obchody
s elektfinou v regionu jsou v8ak trhy stéle rozdéleny. V soucasnosti
je poptavka po rocnich &i mésicnich kapacitach na hrani¢nich
profilech zemi ve stfedoevropském regionu asto vétsi nez
nabidka, a poZadavky obchodnik(l tak musi byt omezovany. Jako
vhodny mechanizmus omezeni poZadavkd na pfidélovani volnych
kapacit je ve vétSiné pripadl zvolen aukéni princip. Aukce kapacit
ve stfedoevropském regionu pro rok 2013 probiha koordinované
v jedné aukéni kanceldfi — Central Allocation Office (CAO) ve
Freisingu. Od roku 2010 je do koordinovanych aukci zapojeno
celkem 8 stfedoevropskych TSO (CEPS, SEPS, PSE-O, TPS,
50Hertz, APG, MAVIR, ELES). Od roku 2012 poskytuje tato
aukéni kancelar nové i aukce na profily mezi HU-HR a SL-HR
(pro rok 2013 a déle).

Aukéni mechanizmus ovSem nerespektuje vazbu mezi
fyzikalnimi a obchodnimi toky. Fyzikalni tok je tok elektfiny
na vedeni &i mezistatnim profilu, ktery je mozné fyzikalné
zméfit. Obchodni tok je tok elektfiny na zakladé kontraktu
mezi 2 subjekty, tj. mezi prodejcem a nakupujicim, ktefi jsou
lokalizovani v jiné trzni oblasti (jiném statu). Tyto oblasti spolu
mohou, nebo nemusi pfimo sousedit. To by mohlo zpisobovat
nebezpecné pretizeni nékterych profil, proto musi TSO
vytvéret vétsi rezervy kapacit, pfipadné omezovat velikost
celkového vyvozu/dovozu z oblasti. V disledku toho pak tyto
rezervy zpUsobuji, Ze dostupna kapacita pro ro¢ni aukce je
déle kracena a volné kapacity jsou presouvany z ro¢nich
do mésicnich &i dennich obchodl. Nutnost rezervace volné
prenosové kapacity na mozné fyzikalni toky dopadé podstatné
i na preshraniéni vedeni mezi Ceskou republikou a Némeckem
v souvislosti s intenzivnim planem rozvoje vétrnych elektraren
v Némecku a celkovou situaci v némecké elektrizaéni soustavé.
V disledku zde vyznamné ubyvaiji volné ro¢ni obchodovatelné
kapacity. Od roku 2006 pokleslo nabizené mnozZstvi volné

Investments to the power industry

Average investments in the renovation and development of the
production base of the power system of the Czech Republic should be
around 55 billion CZK in the real prices of 2010 for the period of up to
the year of 2040. Significant investments will also have to be made into
the renovation and development of the transmission and distribution
system, which will amount to around 20 to 30 billion CZK in annual
total sums at real prices of the year of 2010. The transition to intelligent
networks could accelerate the need for high investments, too.

Limitations of the European electricity market
The creation of a unified all-European electricity market is complicated
by the limited capacity of the cross-border lines. National spot markets
gradually merge into several regional markets (for instance: NordPool,
CWE Market Coupling, CZ-SK-HU Market Coupling). The synthesis of
spot markets CWE and NordPool and forming of the basis of a European
spot electricity market is expected at the end of 2013. However as
far as long-term trades with electricity in the region are concerned the
markets are still divided. At the moment demand for annual and monthly
capacities on the border profiles of the countries in the Central Europe
region is often higher than supply and the requirements of the traders
often have to be limited. In most cases the auction principle is selected
as a suitable mechanism for the limitation of requirements when allocating
free capacities. The capacity auction in the Central Europe region for the
year of 2013 takes place in a coordinated manner in one auction office —
namely, Central Allocation Office (CAO) with the headquaters in Freising.
Since 2010 8 central Europe TSOs altogether (CEPS, SEPS, PSE-O,
TPS, 50Hertz, APG, MAVIR, ELES) have been involved in coordinated
auctions. Since 2012 this auction office has been providing auctions for
profiles between HU — HR and SL — HR (for 2013 and onwards).
Nevertheless the auction mechanism does not respect the bond
between physical and commercial flows. The physical flow is a flow of
electricity on the line or on the inter-country profile that can be physically
measured. The commercial flow is a flow of electricity based on a contract
between 2 entities, i.e. between the seller and the purchaser, which are
localized in different regulation territories (in another country). These
territories may, but not necessarily, border on one another. This could
cause a dangerous overload of some profiles and therefore TSOs must
create larger reserves of capacities or reduce the volume of the total
export/import from the territory. As a result these reserves cause that
the available capacity for annual auction is reduced even more and free
capacities are moved from annual transactions to monthly or daily ones.
The necessity to reserve free transmission capacities for physical flows
in future has significant impact also on the cross-border lines between the
Czech Republic and Germany in relation to the intensive developmental
plan for WPP in Germany and in relation to the overall situation in the
German power system as such. Consequently free annual tradable
capacities in the country are decreasing significantly. Since 2006 the
offered amount of free capacity in the annual range on the profiles from
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kapacity v ro&nim pasmu na profilech z CR do Némecka téméf
na polovinu. Dal§i pokles volnych kapacit Ize predpokladat

od roku 2014, kdy v souvislosti s planovanym zprovoznénim
transformator( s pficnou regulaci v Polsku je oéekavéano
zvySené zatéZovani ostatnich profild. Na profilu CZ-DE tak
pravdépodobné poklesne volna kapacita v ro€nim pasmu

o dalSich 150 az 200 MW.

POPTAVKA PO ELEKTRINE

Predlozena verze predikci spotreby elektfiny je ve srovnani s verzi

ze z&fi 2011 zaloZena na nizSich predikcich ekonomického

vyvoje a pfinasi nizsi hodnoty spotfebované elektriny zejména

v kratkodobém a stfednédobém horizontu. SniZeni predikce

souvisi s naristajicim pesimismem ohledné dopadt financni krize

podinajici v roce 2008, a zejména pak ohledné feSeni nynéjSich
rozpoctovych problémd mnoha zemi EU. Nadale plati, Ze podil
energie distribuované ve formé elektfiny bude v energetické bilanci

CR v dlouhodobém horizontu nariistat. Aktudlni predikce vyvoje

spotfeby elektiiny v CR charakterizuji nasledujici body:

B pro rok 2040 poditaji predikce s hodnotou tuzemské netto
spotreby ve vysi priblizné 66 TWh pro nizky scénar, 75 TWh
pro referenéni scénar a 83 TWh pro vysoky scénar,

B témto hodnotam odpovida narlst tuzemské netto spotieby
elektfiny mezi roky 2011 a 2040 o pfiblizné 13 % pro nizky
scénar, 27 % pro referenéni scénar a 41 % pro scénar vysoky,

B podil sektord VO, MOP a MOO na tuzemské netto
spotifebé se bude ménit pozvolna, pfi¢emz vS§echny scénére
predpokladaji nejvyraznéjsi nardst v sektoru maloodbéru
podnikateld,

B spotieba sektoru elektromobild (jen kategorie osobnich
automobiltd M1) dosédhne dle aktudlnich o&ekavani statisticky
vyznamné hodnoty kolem roku 2025, kdy bude ¢&init pfiblizné
0,5 % tuzemské netto spotieby; pro rok 2040 je pak
ocekdvana spotreba tohoto sektoru ve vysi 2,8 TWh, coz bude
odpovidat priblizné 3,8 % tuzemské netto spotreby; pfi Uplné
nahradé vozového parku vozidel kategorie M1 by spotreba
elektfiny mohla &init az 13 TWh ro¢né,

W tvar diagramu zatizeni ES CR se bude mimé& ménit, pficemz
bude dochazet k postupnému vyrovnavani roéniho sezédnniho
profilu zatizeni (zapliovani letniho poklesu zatizeni),

B sektor elektromobilt bude dle aktuélnich pfedpokladid plsobit
v zavéru obdobi pozitivné na tvar diagramu na denni trovni za
celou CR (navy$eni vyuziti maxima diagramu), coZ bude dano
automatizovanou koordinaci nabijeni a umisténim podstatné
Gasti spotreby tohoto sektoru do pozdné nocnich az rannich
hodin, tedy do hodin dnesniho poklesu zatizeni.

Elektroenergetika
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CR to Germany has dropped almost by a half. Another decrease of free
capacities may be foreseen since 2014 when an increased load of other
profiles is anticipated due to the planned commissioning of phase shifting
transformers in Poland. Thus it is quite likely that the free capacity in the
annual range on the CZ-DE profile will drop by another 150 to 200 MW.

ELECTRICITY CONSUMPTION

If we compare the presented version of predictions of electricity

consumption with the version from September 2011 the predictions for

economic development are lower and the volumes of consumed electricity
should be lower especially in the short-term and in the medium-term. The
lower predicted values are mainly connected to the growing pessimism

as to the consequences of the financial crises started in 2008, which

especially concerns a settlement of the current budget-related problems
of many countries in the European Union. However, it is still true that the
share of energy distributed in the form of electricity will grow in the energy
balance of the Czech Republic in the long-term. The following points

sum up the characteristics of the presented prediction for the electricity

consumption for the Czech Republic:

B for 2040 the predictions presume the net consumption in the country
approximately at the following levels: 66 TWh (the low consumption
scenario), 75 TWh (the reference scenario) and 83 TWh (the high
consumption scenario),

B these values correspond to the increase in the local electricity net
consumption between 2011 and 2040 approximately by 13% for the
low consumption scenario, 27% for the reference scenario and 41%
for the high consumption scenario,

B the share of the WCS, CCS and HCS sectors in the local net
consumption will slowly change, while all the three scenarios presume
that the most significant increase will happen in the commercial
consumption sector,

B based on current expectations, the consumption of the electric
cars sector (applicable only for the M1 cars category) will reach
a statistically significant level around the year of 2025, when it should
be around 0.5% of the net consumption in the country; for 2040 the
consumption of this sector is anticipated to reach the level of 2.8 TWh,
which will approximately correspond to 3.8% of the net consumption in
the country; if the cars in the M1 category are completely replaced the
consumption of this sector may be as much as 13 TWh a year,

B the shape of the load course of the power system of the Czech
Republic will change slightly, while the profile of the annual seasonal
load will be balanced gradually (gradual elimination of the summer
decrease of the load),

B based on current estimates, the electric cars sector will, at the end of
the concerned period, have a positive impact on the shape of the load
at the daily level for the entire Czech Republic (the increase in the
utilisation which will be caused by the automated coordination of the
recharging and the location of a significant part of the consumption
in the late night hours and morning hours, i.e. hours when the
consumption decreases at the present.
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Tab. 1 seznamuje v energetickém ¢lenéni s vytvorenou predikci Tab. 1 informs about the electricity consumption of the Czech
spotieby elektiiny ES CR. Republic power system in the energy structure.

TAB. 1: PREDIKCE TUZEMSKE NETTO SPOTREBY ELEKTRINY (GWh) - REFERENCNI SCENAR
TAB. 1: PREDICTION OF ELECTRICITY CONSUMPTION DEVELOPMENT (GWh) -

REFERENCE SCENARIO

2011 2012 2013 2014 2015 2020 2025 2030 2040
VO « Wholesale consumption sector 36412 36 253 36 331 36 714 37 232 40 258 42632 44 338 46 858
MO ¢ Small consumption sector 22 448 22505 22544 22724 22 959 24 307 25414 26 328 27 807
—MOP + Commercial consumption sector 8095 8 095 8110 8187 8 303 8994 9577 10 051 10835
—MOO ¢ Household consumption sector 14 352 14 410 14 434 14 537 14 656 15313 15837 16 277 16 971
Tuzemska netto spotieba * Domestic net
consumption 58 860 58 757 58 875 59 438 60 191 645 65 68 046 70 666 74 664
Ztraty * Losses 4418 4 471 4476 4515 4568 4873 5105 5270 5501
— ztraty PS « losses in transmission system 778 682 681 686 693 735 767 790 819
— ztraty DS ¢ losses in distribution systems 3640 3790 3795 3829 3875 4138 4 337 4480 4682
TNS vcetné ztrat e DNC including losses 63 278 63 229 63 351 63 953 64 759 69 438 73151 75935 80 165
Obr. 7 ukazuje predikci tuzemské netto spotieby pro tfi vyvojové Fig. 7 shows prediction of the net domestic consumption for three
scénére a znazorfiuje i dopad rozvoje elektromobility na spotrebu development scenarios and illustrates the impact of electric mobility
elektfiny. Jak je z grafu patrno, spotfeba sektoru elektromobild development on electricity consumption. As the graph shows,
dle aktudlnich o&ekavani do roku 2040 navysi celkovou spotfebu consumption of the electric car sector by 2040 according to current
elektfiny dle referenéniho scénare priblizné o 3,8 %. expectations shall increase total electricity consumption by approx. 3.8%.

OBR. 7: PREDIKCE TUZEMSKE NETTO SPOTREBY ELEKTRINY
FIG. 7: PREDICTION OF NET DOMESTIC ELECTRICITY CONSUMPTION
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ZDROJOVA ZAKLADNA A PROVOZ ES CR
Aktualni stav a rozvoj zdrojové zakladny
Celkovy nahled na skladbu vyrobni zakladny ES CR uvadi obr. 8.

Elektroenergetika
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THE SOURCE BASE DEVELOPMENT AND
OPERATION OF THE CR POWER SYSTEM

Current state and expected development of the source base
Overall overview of the current Czech Republic source base is shown
in Fig. 8.

OBR. 8: INSTALOVANY VYKON ES CR (STAV K 1. 1. 2013)

FIG. 8: INSTALLED CAPACITY OF THE CZECH REPUBLIC POWER SYSTEM (STATE FOR 1. 1. 2013)
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Zajisténi vystavby zdroju

Pro stfedné&doby horizont je rozvoj vyrobni zakladny ES CR

do zna¢né miry dany. Realizovan bude novy CCGT Pocerady
840 MW, novy nadkriticky hnédouhelny blok Ledvice 660 MW,
hnédouhelny blok 135 MW v Kladné ¢&i vystavba nové elektrarny
250 MW v Litvinové.

Dlouhodoby horizont je z hlediska rozvoje zdroju nejisty (ndb&h
novych blokd JETE, JEDU, PVE). Na investi¢ni aktivitu v oblasti
vystavby novych zdroju ptisobi nékolik negativnich vlivi. Cena
elektiny v zékladnim pasmu je na nizké Urovni, coZ je dusledek
vyrazného navyseni vyroby z OZE, zejména v Némecku. Investice
do novych vyrobnich jednotek budou mozné az v pfipadé, Ze bude
zajiSténa jejich ziskovost &i bude situace oSetrena statnimi zasahy.
Vyraznou nejistotou je budouci cena povolenek a nejistota ohledné
dalSich poZzadavku na snizovani emisi znecistujicich latek. Investicni
prostredi je neprehledné a hrozi velmi nizka a pro zajisténi
vykonové rovnovahy nedostatecna investi¢ni aktivita.

Securing the construction of power sources
In the medium-term horizon, the development of the generation base of
the Czech power system is to a considerable extent determined. New
power sources will include the new CCGT Pocerady 840 MW, the new
supercritical lignite firing unit Ledvice 660 MW, lignite firing unit 135 MW
in Kladno or a construction of a new 250 MW power plant in Litvinov.
The long-time horizon is from the point of view of the generation
base development uncertain (e.g. the start of Temelin and Dukovany
NPPs or the development of pumped storage). The investment activity
in the field of the construction of new electric power sources is
affected by several negative factors. The price of baseload electricity
is now at a very low level, which is primarily a consequence of
a significant increase of electricity production from RES, in particular
in Germany. Investments into new generating units will only become
possible after investment profitability is guaranteed or after the
situation is solved by state interventions. A major uncertainty is also
the future price of CO, allowances and doubts regarding future
requirements on lowering solid pollutant emissions. The investment
environment is thus currently not transparent which in turn brings
about very low — and for the securing of the electric power balance
insufficient — investment activity.
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Dopad Smérnice 2010/75/EU

Od doby schvaleni Smérnice 2010/75/EU, ktera nastavuje
limity pro pramyslové emise, byla na strané vyrobct vyvijena
snaha o vyreSeni situace. Vyrobci se postupné prizplsobuji
novym podminkam. Pro stfednédoby horizont jsou predstavy
o provozu zafizeni do zna¢né miry dané. Zaméry vlastnikd zdrojt
znedisténi na reSeni situace maji vétsinou konkrétni podobu,
liici se v jednotlivych pripadech. VétSinou jde o feSeni cestou
technologické redukce znecistujicich latek pomoci ucinnéjSich
zafizeni, Gasto v rdmci prechodného narodniho planu. Déle se
uvazuji feSeni pomoci néhrady paliva, doGasného ¢&i trvalého
omezeni &i zastaveni provozu. To sméfuje k respektovani tzv.
emisnich stropt. VSechny tyto souvislosti jsou v feSenych
variantach zahrnuty.

Pozadavek snizeni primyslovych emisi koreluje se situaci
sniZzovani disponibility hnédého uhli, &imz je vliv Smérnice
2010/75/EU omezen (dochdzejici hnédé uhli je vyraznéjsi
determinantou). Smérnici bude v CR mozné naplnit, bude to
v8ak znamenat zvySenou investiéni naronost na strané zdroja.
Omezeni Ci rizika provozu zplisobena nutnosti dodrzet poZzadavky
této smérnice dle aktualnich informaci a predpoklad(i nejsou na
celosystémové Urovni vyrazna.

Teplarenstvi a zavodni elektrarny

Provoz jednotek KVET je v prostiedi ES CR vyznamnym

prvkem, a to nejen z pohledu elektroenergetiky, ale i pro

zajiSténi dodavkového tepla, na kterém je zavislych priblizné

550 tis. domacnosti. KVET je pfitom z pohledu Uspor a efektivity
vysoce cennym zpUsobem vyroby. Nedostatek ekonomicky
akceptovatelnych zdroji primarni energie spolu s emisnimi
omezenimi jsou riziky budouciho chodu i existence KVET. Emisni
omezeni si vynuti omezeni vyroby, & prechod na ekonomicky méné
vyhodné palivo, coz bude omezovat konkurenceschopnost KVET
a mUZe zpUsobit jeji zanik s dusledky na cenu tepla a eliminaci
kladné synergie z KVET.

V feseni byl respektovan jeden z cild ASEK, a sice upfednostnit
dlouhodobou dostupnost doméaciho hnédého uhli pro teplarenské
systémy pred pouZzitim pro samostatnou vyrobu elektfiny.

Regeni predpoklada omezeni nizko u&inné kondenzad&ni vyroby
elektfiny v teplarnach, ale pouze do té miry, aby nedoslo k jejimu
zaniku s disledkem snizeni rentability vyroby a regulacnich
prostredku, potfebnych pro provoz ES. Odvétvi teplarenstvi bude
potrebovat vyrazné investice jak na snizeni emisi znecistujicich
latek, tak na obnovu distribucni infrastruktury i vyrobnich zdrojt.
Konkurenceschopnost KVET neni zaru€ena a hrozi jeji vyrazny
Gtlum.

The impact of the 2010/75/EU Directive

Since the approval of the 2010/75/EU Directive, which sets limits

for industrial emissions, producers have been exerting efforts aimed

at complying with the legal environment. Producers gradually adapt

to new conditions. In the medium-time horizon, the basic approaches

have already been to a considerable extent determined. Intentions of

the owners of the major pollution sources have already reached a state

of maturation, which may, however, in particular cases differ from

each other. The approach to the solution is mostly through technical

reduction of pollutants by more efficient devices, often within the

framework of the temporary national plan. Other solutions involve fuel

replacement and a temporary or permanent restriction of operation or

a complete shutdown. These all steps are directed to complying with

emission caps applicable to individual pollutant types. In all analyzed

variants, all these relationships have already been taken into account.
The requirement to reduce industrial emissions correlates well

with the decreasing lignite availability, which reduces the impact of

the 2010/75/EU Directive (lignite reserves running out is a stronger

determinant). The Directive can be met in the Czech Republic; however,

this will translate into increasing investment requirements set on

generation sources. According to current information and assumptions,

restrictions or risks of operation due to the necessity to comply with this

Directive are, on the Czech power system level, not significant.

Heating sector and autoproducers

The operation of CHP units is an important element, not only from the point
of view of the electric power industry but also for the provision of heat in
district heating. Some 550,000 households depend on the delivery of heat
from these systems. In terms of savings and efficiency, CHP is a highly
valuable manner of production. The shortage of economically acceptable
primary energy sources together with emission restrictions represents
cardinal risks not only for the future CHP generation in the Czech Republic,
but also for its very existence. Emission restrictions will necessitate either

a restriction in generation or a transition to an economically less favourable
fuel, which will in turn further limit the competitiveness of CHP systems
and so may lead to their perish with fatal consequences for the price of the
delivered heat and with the elimination of positive CHP synergies.

The proposed solution fully respects one of the main objectives of the
State Energy Policy update, namely to prefer rather a long-term availability of
domestic lignite for heating plant systems to use of lignite for the separate
electric power generation only. This solution also assumes that power
generation in heating plants in the low-efficiency condensation units will be
restricted, but only to such an extent that power generation will not come
to an end due to its lower profitability and that the regulation functions,
needed for the operation of the Czech power system, will be maintained.
The heating sector will require very pronounced investments both for the
restrictions of pollutant emissions and for the retrofit of the distribution
infrastructure and generation sources. The competitiveness of CHP is not
guaranteed, so that there is a significant danger of its attenuation.
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Obnovitelné zdroje energie

Zéakladem predikci jednotlivych skupin OZE je NAP schvaleny
vladou CR v listopadu 2012, piihlédnuto bylo i k odhaddim
distributor(i a zohlednény byly i nazory v ASEK. Scénare rozvoje
OZE jsou zobrazeny na obr. 9.

Ve stfednédobém horizontu do roku 2020 bude rozvoj OZE
v CR probihat v rozmezi blizkém Narodnimu akénimu plénu
a jeho aktualizacim, a v roce 2020 tak scénare maji predpoklady
pro splnéni poZzadavkd Smérnice 2009/28/ES. V dlouhodobém
horizontu pak bude dochazet k vy&erpani potencidlu zejména
biomasy a bioplynu, pouze k mirnym pfirdstkim vodnich elektraren,
a naopak muze dojit k vy$Simu rozvoji FVE vlivem poklesu ceny
technologie FV panell. Na obrazku neni z diivodu méfitka zobrazen
vysoky scénar rozvoje FVE, ktery byl zpracovan na zékladé udaji
v ASEK a pouZit v jedné z variant rozvoje vyrobni zakladny. Scénar
pocita od roku 2025 s vétSim nardstem FVE na stfechach tak,

Ze v roce 2040 je dosazeno P, FVE 6 750 MW. Je patrné, Ze
v celém sledovaném obdobi vyznam obnovitelnych zdrojii poroste,
ale nebudou zajistovat rozhodujici ¢ast bilance.

Dosavadni zkuSenosti z provozu a fizeni ES ukazuji, Ze mnoZstvi
OZE predstavuje jeden z limitujicich faktord provozovatelnosti
soustavy, a proto je nutné vénovat dostate¢nou pozornost
vyvoji a aktualizaci prislusné legislativy pro pripojovani a provoz
téchto zdrojl. Pro zajisténi bezproblémového rozvoje OZE
a jeho integrace do soustavy je potfebné zachazet s OZE jako
s ostatnimi zdroji véetné odpovédnosti za regulaéni odchylku.

Z davodu zajisténi provozovatelnosti ES se doporucuje povolovat
instalace dalSich FVE jen na stfechach budov. Podpora biomasy
pro pouZziti ve vysokoucinné KVET se doporucuje v mire prijatelné
pro podminky CR. Vyuziti odpadii jako energetické suroviny je
doporuceno na maximalni mozné Urovni.
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Renewable energy sources (RES)

National action plan for renewable sources from 2012, estimates

of distributors and information from State energy police update were
used for predictions of individual groups of renewable sources. RES
development scenarios are shown in Fig. 9.

The development of renewable energy sources in the Czech
Republic in the medium term to 2020 will take place within the National
Action Plan and its updates. The scenarios have the potential to meet
the requirements of Directive 2009/28/EC in 2020. In the long term,
the potential of biomass and biogas will be depleted and only slight
gains are expected for hydropower plants. Greater development of
photovoltaic technologies due to lower prices of PV panels can occur.
The high scenario of PV based on State energy policy update is not
displayed due to the scale. From 2025 this scenario considers a greater
increase in PV on roofs, so that in 2040 it reached 6,750 MW. It is
evident that throughout the period the importance of renewable sources
will grow, but will not cover main part of the balance.

Previous experience in the operation and management of PS indicate
that the amount of renewable sources is one of the limiting factors of
system operability, and therefore it is necessary to pay sufficient attention
to the development and updating of the relevant legislation for the
connection and operation of such sources to CR PS. To ensure a smooth
development of renewable energy sources and their integration into the
system, it is necessary to treat RES as any other sources of electricity,
including their responsibility for delivery deviation. To ensure PS operability
is recommended to authorize the installation of additional PV only on the
roofs of buildings. Support of biomass as a source of electricity and heat
for use in high-efficiency CHP is recommended to the extent acceptable
to the conditions of the Czech Republic. The use of waste as an energy
source is recommended at the maximum possible level.

OBR. 9: SCENARE ROZVOJE OBNOVITELNYCH ZDROJU

FIG. 9: SCENARIOS OF RENEWABLE SOURCES DEVELOPMENT
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Resené varianty rozvoje ES CR
Vysledn4 budouci skladba zdrojii v ES CR je fe$ena ve vice

Proposed development variants

The resulting composition of sources within the Czech Republic
variantach v horizontu do roku 2040, pficemz za hlavni Ize povazovat power system was solved in several variants; the basic variant
variantu zékladni. Ostatni varianty byly feSeny jako doplrikové, can be considered as main one. Other variants were solved as
nicméné byly provérovany obdobné jako varianta zakladni. complementary, however, were tested similarly to the basic variant.

Varianta zakladni (2012-2) Basic variant (2012-B)

(v textu, grafech a schematech Sedou barvou)

(in grey colour in text, figures and schemes)

B Podita se zprovoznénim jiz budovanych PPC Pocerady B Takes into account commissioning of the currently constructed
(840 MW, rok 2013) a hnédouhelného bloku Ledvice CCGT Pocerady (840 MW, 2013) and brown coal block Ledvice
(660 MW, rok 2014). (660 MW, 2014).

B UvaZuje se zprovoznénim dvou jadernych blokd v JE Temelin B Considers commissioning of two nuclear blocks in the Temelin
v letech 2023 a 2025. NPP in 2023 and 2025.

B Predpoklada zprovoznéni bloku &. 5 v JE Dukovany o vykonu B Commissioning of block no. 5 in the Dukovany NPP with the capacity
1200 MW v roce 2032. of 1,200 MW in 2032.

B Pocita s uplatnénim PVE v rozsahu 4x 250 MW od roku 2023. B Pumped storage hydroelectric power plant in the range of 4 x 250

B K doplnéni bilance a zlepSeni provozovatelnosti se pocita MW from 2023.

s provozem PPC bloku 430 MW od roku 2038. B To complete the balance and improve the operability, it considers

B Predpoklada se zachovani tizemné-ekologickych limitd tézby the operation of a CCGT block (430 MW) from 2038.
hnédého uhli. B Anticipates maintaining of the territorial and environmental limits

BV oblasti FVE se po roce 2020 predpoklada plynuly trend for brown coal mining.
rozvoje navazany na predchazejici vyvoj podle NAP. B After 2020 it expects continuous development trend following the

BV obdobi let 2033 az 2037 se predpoklada etapovity prechod previous development according to NREAP in the category of PV.
nékterych teplarenskych vyroben vyuzivajicich hnédé uhli B |n the period between 2033 and 2037 it expects gradual
na jina paliva, zejména zemni plyn, Caste¢né Cerné uhli. transformation of some heating plants using brown coal to other

B Pouziva referencni scénar spotieby elektfiny. fuels, especially natural gas, partially also hard coal

W Varianta je feSena pro roky 2013 az 2040 (obr. 10). B Considers reference scenario of electricity consumption.

B The variant is analysed for years 2013 to 2040 (Fig. 10).

OBR. 10: INSTALOVANY VYKON ES CR DLE VARIANTY ZAKLADNI

FIG. 10: INSTALLED CAPACITY OF THE CZECH REPUBLIC POWER SYSTEM FOR BASIC VARIANT
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Podminkou realizovatelnosti zakladni varianty je postupny
pfechod &asti hnédouhelnych zdrojii na jina paliva (Cerné uhli
a zemni plyn) ve tficatych letech. To vyZaduije investice, aniz by
dochézelo ke zvySeni instalovaného vykonu. Vedle toho bude nutno
investovat i do zdroj(, které budou nadéle spotfebovavat hnédé
uhli, av8ak o jinych parametrech (z jinych lokalit).

Provozné je zakladni varianta mozna a provozovatelnost ES CR
je v této varianté uspokojiva. Nezbytna je vSak budouci existence
denni akumulace elektfiny (PVE).

Varianta uhelna (2012-U)

Oproti varianté zakladni podita tato varianta s nasledujicimi faktory:

B Predpoklada se uvolnéni izemné-ekologickych limitd téZby
hnédého uhli.

B O zméné paliva se vzhledem k uvolnéni tizemné-ekologickych
limith uvazuje pouze u PPC Vfesova, kde dochazi k ukonceni
produkce hnédého uhli pro vyrobu energoplynu od roku 2034.

B Varianta je feSena pro roky 2021 az 2040.

Nabidka zdroju je stejna jako ve varianté zakladni, neni vSak
uvazovan prechod nékterych zdrojli na jina paliva ve tficatych letech,
coz snizuje investicni naro¢nost této varianty. Variantou uhelnou
se nutné nesleduje zruseni limitd k roku 2021. S jeji pomoci je
provéfena moznost provozu ES pfi vyuZiti uhli za limity, napfiklad ve
tficatych letech, aby se omezila potfeba prechodu na jina paliva, déle
pro pfipad zpozdéni pfi uvadéni novych jadernych blokd do provozu,
resp. pro omezeni nékterych docasnych disproporci v provozu ES.
ZvySené moznosti t€Zby po prolomeni limitl nebudou plné
vyuZity, a to i pres urCité navySeni exportniho salda, protoze sestava
vyrobnich zdroji nepoditala s dals$imi novymi hnédouhelnymi zdroji.

Varianta uhelnd je provozné ponékud pfiznivéjsi nez varianta zékladni.

Varianta zpozdéna plynova (2012-P)

(v textu, grafech a schematech oranZovou barvou)

Oproti varianté zakladni podita tato varianta s nasledujicimi faktory:

B Predpokladé zprovoznéni dvou jadernych blokl v JE Temelin az
v letech 2030 a 2032.

B Nepredpoklada zprovoznéni bloku &. 5 v JE Dukovany
o vykonu 1 200 MW v roce 2032.

B Vzhledem k ¢asovému posunu néabéhu blokd v JE Temelin
oproti ostatnim variantam se pocita se zprovoznénim PPC
bloku o vykonu 840 MW v lokalité Mélnik, a to od roku 2023.
Typové by mélo jit o obdobny blok jako budovany PPC
Pocerady, z hlediska lokality se jedna o vyuZiti prostoru po
zru§eném 500MW uhelném bloku Mélnik I11.

B Varianta je feSena pro roky 2023 az 2040.

Elektroenergetika
Electricity industry

An important prerequisite for the viability of the Basic variant
is the gradual transition of a part of brown coal sources to other fuels
in the thirties (black coal and natural gas are considered). This requires
investments but will not increase the current installed output. Besides this it
will be necessary to make investments into other sources that will continue
to process brown coal with different parameters (from other localities).

As far as the general operation is concerned the “Basic” variant
is possible and the operability of the power system of the Czech
Republic presumed by this variant is satisfactory. However it is
necessary to provide facilities for daily accumulation of electricity
(pumped storage).

Coal variant (2012-C)

Compared to the basic variant, this variant incorporates the following factors:

B |t expects cancelling of the territorial and environmental limits
of brown coal mining.

B With respect to cancelling of the limits, the change of fuel is only
expected for CCGT Vfesova where the production of brown coal
for energy gas shall terminate in 2034.

B The variant is analysed for years 2021 to 2040.

The offer of the sources remains the same; however the transition of
some sources to other fuels in the thirties is not considered in the thirties,
which means that this variant presumes lower investment intensity. The
coal variant does not necessarily mean the elimination of the territorial and
environmental mining limits by 2021. This variant is used to examine the
operation of the power system if coal is exploited beyond the set limits,
for instances in the thirties, so as to reduce the need for the transition
to other fuels or to provide for a substitution if the commissioning of new
nuclear power units is delayed, this variant could also eliminate some
temporary disproportions in the operation of the power system.

The enhanced possibilities for the coal mining after the limits
are lifted, which is presumed by this variant, will not be fully utilised,
despite a certain increase in the export balance, since the set of
production sources available did not consider additional sources firing
brown coal. As far as the general operation is concerned the “Coal”
variant is somewhat more favourable than the “basic” variant.

Postponed gas variant (2012-G)

(in orange colour in text, figures and schemes)

Compared to the basic variant, this variant incorporates the following factors:

B Considers commissioning of two nuclear blocks in the Temelin
NPP in 2030 and 2032.

B Does not consider commissioning of block no. 5 in the Dukovany
NPP (1,200 MW in 2032).

B With respect to delayed start of nuclear blocks operation in the Temelin
NPP as compared to other variants, commissioning of a CCGT block
with the capacity of 840 MW in Mélnik is considered by 2023. As far
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Tato varianta provétuje situaci v ES CR v piipadg, ze dojde

k sedmiletému opozdéni vystavby novych jadernych blokd.
OpoZdéni bude zndmo s dostateénym predstihem tak, Zze bude
moZzno v ptvodnim terminu roku 2023 nahradou vybudovat

a provozovat jeden paroplynovy blok 840 MW. Presto je tato
varianta mezi roky 2025 a 2030 charakterizovana importem
elektfiny. V roce 2029 je velikost importu srovnatelna s produkci
jaderného bloku, a proto se doporucuje nepfipustit zpozdéni jeho
vystavby za rok 2028. V roce 2028 dosazeny import prevysSuje

5 TWh, provoz jaderného bloku uz v tomto roce by byl tedy
zadouci. Alternativni moznosti, jak sniZit nutnost importd elektfiny,
je tézba uhli za Gzemnimi limity.

zakladni i uhelnd. Pogita vSak s dovozy elektfiny, a nespliiuje tak
princip sobéstadnosti v kryti poptavky elektfiny.

Varianta obnovitelné zdroje (2012-0)
(v textu, grafech a schematech &ervenou barvou)

Oproti varianté zakladni podita tato varianta s nasledujicimi faktory:

BV oblasti FVE se po roce 2020 predpoklada vyrazny trend
prirGstkd instalovanych vykonl aZ na hodnotu 6 750 MW

v roce 2040, a to v souladu s predpoklady aktualizované SEK.

B K doplnéni bilance a zlepSeni provozovatelnosti se pocita
s provozem PPC bloku o vykonu 430 MW, a to jiz od roku
2037.

B Varianta je feSena pro roky 2021 az 2040.

Tato varianta vychazi z varianty zakladni, testuje v§ak zejména od
roku 2025 dal$i nardst instalovaného vykonu FVE. Provozné je
tato varianta problematickd, protoze znacné denni vykyvy dodavky
z FVE vyvoldvaiji velké poZadavky na regulaéni sluzby, které nelze
vzdy splnit. Exportni saldo je oproti varianté zakladni slabé vyssi,
dodavka elektfiny z jadernych bloku je nizsi o prirlstek dodavky

z FVE. Dodévka jadernych elektraren (neprodukuijicich CO,) je
vytlaena dodavkou FVE.

Pro dosaZeni provozni prijatelnosti varianty obnovitelné zdroje
by byla nezbytna denni akumulace elektfiny na tdrovni 2 000 MW,
moznost odpojovani FVE jako kdykoliv pouZitelna forma zaporné
regulace a soucasné vystavba dvou dalSich paroplynovych bloku
430 MW k roku 2038 nad ramec zdrojli pouZitych ve varianté
2012-0.

as the type is concerned, the block should be similar to the currently
constructed CCGT Pocerady. As for the location, use of the premises
of the abandoned 500 MW coal block Mélnik Il is considered.

B The variant is analysed for years 2023 to 2040.

This variant looks into the situation in the power system of the Czech
Republic in case there is delay of seven years in the completion of
the construction of new nuclear power blocks. The delay, if any, will
be known with a sufficient advance so that it is possible to construct
a substitute steam-gas unit with the output of 840 MW by the original
deadline of 2023. Despite this the variant still presumes that it will be
necessary to import electricity in years from 2025 to 2030. In 2029
the size of import is already comparable to the production of the
nuclear power unit and therefore it is recommended that any delays
in its construction shall not go beyond the year of 2028. The import
achieved in 2028 exceeds 5 TWh, the operation of the nuclear power
unit in this year would be desirable too. An alternative solution to limit
imports of electricity would be coal mining going beyond the set limits.
As far as the general operation of power system is concerned the
“Delayed gas” variant is more favourable than the “basic” and the “coal”
variants. However imports of electricity are presumed and therefore the
requirement for independence in the electricity production is not met.

Variant of renewable sources (2012-R)

(in red colour in text, figures and schemes)

Compared to the basic variant, this variant incorporates the following factors:

B After 2020 it expects significant growth trend of increases in
installed capacities up to the value of 6,750 MW in 2040 in
compliance with presumptions of the updated SEP.

B To complete the balance and improve the operability, it considers
the operation of a CCGT block (430 MW) from 2037.

B The variant is analysed for years 2021 to 2040.

This variant is based on the Basic variant, however another fast
increase in the installed output of the PV after 2025 is tested. As far as
the general operation of power system is concerned this variant poses
quite a few problems because sufficient regulating reserves are not
available. In comparison against the basic variant the export balance
of this variant is slightly higher, the electricity supply from nuclear
power units is lower in the amount approximately corresponding to the
increment provided by the supplies from PV. Thus the PV supplies that
do not produce CO, replace non-CO, producing nuclear sources.

If the “Renewable sources” variant is to be acceptable from the
operating viewpoint it is necessary to secure the following: a daily
accumulation of electricity at the level of 2000 MW, the possibility
to disconnect PV as any-time available form of negative regulation
and the construction of two other steam-gas blocks with the output of
430 MW by 2038 additionally to sources used in this variant.
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Varianta nizka spotfeba (2012-N)
(v textu, grafech a schematech hnédou barvou)
Oproti varianté zakladni podita tato varianta s nasledujicimi faktory:

B Oproti varianté zékladni pocita tato varianta s nizkym scénarem

spotreby elektfiny.
B Nepredpoklada zprovoznéni bloku &. 5 v JE Dukovany
o vykonu 1 200 MW v roce 2032.

Tato varianta odpovida predstavé pokracujiciho slabsiho
ekonomického vyvoje hospodarstvi, a proto vyuziva nizky
scéndr spotreby elektriny. Vyznacuje se oproti varianté zakladni
postupnym zvySovanim vyvozu o narUstajici rozdil ro¢nich
spotieb elektfiny mezi scénarem referencnim a nizkym. Odsunuti
vystavby paroplynového bloku za rok 2038 se z divodu zajisténi
dostatecnych regulaénich vykond nedoporuduje.
Provozovatelnost varianty nizka spotfeba je velmi podobna
varianté zékladni, coz je dano stejnym rozvojem vyrobni zakladny,
priGemz v tuzemsku nespotrebovana elektfina je exportovana.

Saldo obchodu s elektfinou

Obr. 11 uvadi predikované ro¢ni objemy salda zahrani¢niho
obchodu s elektfinou, které maji v celém sledovaném obdobi
exportni charakter, s vyjimkou varianty zpozdéné plynové.

Elektroenergetika
Electricity industry

Variant of low consumption (2012-L)

(in brown colour in text, figures and schemes)

Compared to the basic variant, this variant incorporates the following

factors:

B Compared to the basic variant, this variant considers low scenario
of electricity consumption.

B Does not consider commissioning of block no. 5 in the Dukovany
NPP (1,200 MW in 2032).

This variant corresponds to the assumption of a continuing weak economic
development of the entire economy and therefore the low energy
consumption scenario is applied. In comparison against the basic variant
this variant presents a gradual increase in exports corresponding to the
growing difference between annual electricity consumptions between the
reference scenario and the low consumption scenario. However it is not
recommended to postpone the construction of the steam-gas unit beyond
2038 since it is necessary to provide for sufficient regulating sources.

The operability of the “Low consumption” variant is very similar to that
of the basic variant, which results from the same development of the power
generation base. Electricity not used in the Czech Republic will be exported.

Foreign electricity trade balance

Fig. 11 shows volumes of annual electricity foreign trade balances
which have export character in course of the whole period for all
verified variants with exception for the gas variant.

OBR. 11: ROCNi OBJEMY SALDA OBCHODU S ELEKTRINOU

FIG. 11: ANNUAL VOLUMES OF THE ELECTRICITY TRADE BALANCE
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P¥i vytvareni predikce v pétiletém cenovém vyhledu jsou
stanoveny zvlast exporty a importy pfislusejici jednotlivym sméram
na ostatni ES a celkové saldo vznika jejich souétem. Diléi slozky
salda v dhrnnych ro¢nich objemech dle geografickych smért
na okolni ES ilustruje obr. 12, a to pro zakladni variantu. Na
vyvoji jednotlivych sloZek salda je patrné, Ze dochazi k exportu
prakticky do vSech okolnich ES kromé Polska. Ve zkoumaném
obdobi mirné klesa export do Némecka (spoleéné profily
TENNET a 50Hertz) v roce 2014 z divodu pfedpokladaného
snizeni volnych kapacit preshraniénich profili. Po zbytek obdobi
je poté zatizeni téchto dvou profild pomérné konstantni. Profil do
Rakouska je pIné vyuZivan po celé prezentované obdobi. Zatizeni
profilu CEPS-SEPS je rovnomé&rné a zajem o né&j pretrvava i po
predpokladaném obnoveni vyrobnich moznosti Slovenska po roce
2013. Davodem je predpokladany export elektfiny do Madarska,
které je diky situaci ve své ES vitanou obchodni prileZitosti. Od
roku 2017 klesa jiz oGekavané exportni saldo na tomto profilu
na polovinu z divodu poklesu celkovych exportnich moznosti
ES CR.

When creating the prediction in the five-year price outlook exports and
imports appertaining to individual directions to other power systems are
determined separately and the total balance is created as their sum total.
Partial components of the balance in aggregate annual volumes according
to geographical directions to surrounding power systems are presented
in Fig. 12 for basic variant. The development of individual components of
the balance shows that electricity is practically exported to all surrounding
power systems with the exception of Poland. In the monitored period
the export to Germany (profiles TENNET and 50Hertz together) slightly
decreases in 2014 due to the predicted reduction of free capacities of the
cross-border profiles. For the remaining following part of the period the load
of these two profiles is relatively constant. The profile into Austria is fully
utilised for the entire presented period. The load of the CEPS-SEPS profile
is even and the demand for this profile continues even after the predicted
recovery of the production facilities of Slovakia in 2013. This is due to the
predicted export of electricity to Hungary, which is a welcomed business
opportunity thanks to the situation in its power system. However since 2017
the predicted export balance on this profile decreases to a half due to the
decrease of the total export potential of the Czech Republic power system.

OBR. 12: VYVOJ EXPORTNIHO SALDA ES CR PO JEDNOTLIVYCH PROFILECH PS

(DLOUHODOBE KONTRAKTY)

FIG. 12: DEVELOPMENT OF THE EXPORT BALANCE OF THE CR PS ACCORDING
TO INDIVIDUAL PROFILES OF THE TRANSMISSION SYSTEM (LONG-TERM CONTRACTS)
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Vykonova bilance
Z hlediska spolehlivosti vykonové bilance Ize obecné fici, ze
soustava je dostate€né vykonoveé zajiSténa a umoZznuje, s vyjimkou
ve varianté zpozdéné plynové, exportovat znacné objemy elektfiny
az do roku 2037. Omezujicim faktorem exporti je predevsim
dostupnost paliva.

Agregovana vykonova bilance je pro jednotlivé varianty
a vybrané roky uvedena v tab. 2. Kladné hodnoty ve vysledku
bilance ukazuji na dostatek vykonu v soustavé, ktery nelze

2016 2017

Power balance

In terms of power balance reliability, the system has generally sufficient
production capacity and allows the export of significant volumes of
electricity until 2037 with exception for delayed gas variant. Availability
of fuel is the limiting factor for exports.

The aggregated power balance for individual variants and selected
years is shown in Tab. 2. Positive values in balance results show
sufficiency of power within the system which cannot be fully used
for electricity export especially due to the lack of domestic brown coal.
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plné vyuzit k exportu elektfiny pfedevsim z divodu nedostatku The operation of the Czech power system necessitates an installation
tuzemského hnédého uhli. of significant regulating capacity, in a daily accumulation cycle,

Pro provoz elektroenergetiky CR je instalace vyznamného e.g. in the form of pumped storage. Another potential approach toward
regulac¢niho vykonu ve formé denni akumulace, napfiklad ve the provision of ancillary services is a demand management at the
formé PVE, z pohledu vysledkud analyz nezbytna. Potencidlnim retail level as well as prospective coordination of charging of electrical
zplisobem zajisténi regulacnich sluzeb je také fizeni spotieby vehicles in case of a significant increase of their numbers. A substantial
na Urovni maloodbéru a pfipadna koordinace nabijeni improvement of the daily accumulation or of the power demand
elektromobild pro pfipad jejich vyrazného zastoupeni. Podstatné management is a necessary condition for guaranteeing the operability
navySeni moznosti denni akumulace ¢&i fizeni spotreby elektfiny of the Czech power system, at the latest from 2023, in particular in the
je nutnou podminkou pro zaji§téni provozovatelnosti ES CR case the development follows renewable sources variant.

v horizontu nejpozdéji od roku 2023, a to zejména pro vyvoj dle
varianty obnovitelné zdroje.

TAB. 2: PRUMERNE ROCNI HODNOTY VYKONOVE BILANCE
V HODINACH DENNICH MAXIM ZATiZENI PRACOVNICH DNU UTERY AZ PATEK

TAB. 2: AVERAGE ANNUAL VOLUMES OF POWER BALANCE IN HOURS OF DAILY LOAD MAXIMS
ON WORKDAYS (TUESDAY TILL FRIDAY)

Variata zakladni ¢ Basic variant 2012-Z+2012-B

Ukazatel / Rok ¢ Indicator / Year 2013 2017 2021 2023 2025 2030 2035 2040
Pohotovy vykon zdroji [MW]

Available capacity [MW] 12911 14157 12379 13731 14 201 14 056 14 986 14153
Exportovany vykon (-) [MW]

Power exported (-) [MW] 1868 -1372 -641 -971 -1228 -059 -940 -58

Zatizeni soustavy [MW] ¢ System load [MW] 8565 8965 9425 9631 9827 10239 10 625 10 954
Potiebna zéloha [MW] « Required reserves [MW] 2244 2391 2182 2672 2836 2 865 3171 3123
Vysledek bilance [MW] « Balance result [MW] 235 1430 130 457 309 693 250 18
Variaty dopliikové ¢ Additional variants 2012-P * 2012-G

Ukazatel / Rok ¢ Indicator / Year 2021 2023 2023 2025 2025 2030 2030 2035 2035 2040 2040
Pohotovy vykon zdroji [MW]

Available capacity[MW] 13 452 12890 13830 14714 13884
Exportovany vykon (-) [MW]

Power exported (-) [MW] -380 237 224 -551 62
Zatizeni soustavy [MW] « System load [MW] 9 631 9827 10239 10625 10 954
Potfebna zéloha [MW] ¢ Required reserves [MW] 2474 2427 2719 3029 2 965
Vysledek bilance [MW] « Balance result [MW] 967 874 1096 509 27

Varianty dopliikové ¢ Additional variants 2012-N+2012-L 2012-0 °2012-R

Ukazatel / Rok ¢ Indicator / Year 2013 2017 2021 2021 2023 2023 2025 2025 2030 2030 2035 2035 2040 2040
Pohotovy vykon zdroji [MW]
Available capacity [MW] 12908 14148 12365 12391 13688 13767 14146 14261 13965 14 452 13803 15830 12920 15383
Exportovany vykon (-) [MW]
Power exported (-) [MW] -1866 -1561 -1030 -641 -1425 -984 -1782 -1233 -1050 -263 -1086 -979  -401 -107
ZatiZzeni soustavy [MW] ¢ System load [MW] 8531 8748 9011 9425 9114 9631 9204 9827 9354 10239 9475 10625 9539 10954

Potfebnd zéloha [MW] ¢ Required reserves [MW] 2248 2395 2193 2192 2680 2703 2842 2888 2855 3226 2938 3951 2841 4273
Vysledek bilance [MW] ¢ Balance result [MW] 263 1443 131 133 469 450 318 312 706 724 304 275 139 49
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Vyrobni bilance Production balance

Uplnou vyrobni bilanci pro jednotlivé varianty uvadi tab. 3. Z tabulky Full production balance is shown in Tab. 3 for all variants. The table
je zfejmé, Ze je mozno ocekavat, Ze poZadavky na dodavku elektfiny indicates that stable fulfilment of requirements on electricity supplies
budou trvale naplnény, tedy jinak fec¢eno, neocekava se jeji can be expected, i.e. no-supply is not expected. Participation
nedodavka. U&ast jednotlivych skupin zdroji na dodévkach elektfiny of individual groups of sources in electricity supplies is illustrated
ilustruje obr. 13 pomoci sloupcového grafu. Vyznacen je téz parni in Fig. 13 by a bar chart. Residual steam diagram is also shown.

zbytkovy diagram (PZD).

TAB. 3: UPLNA VYROBNI BILANCE ELEKTRINY V ES CR [GWh]
TAB. 3: FULL ELECTRICITY PRODUCTION BALANCE IN THE CZECH REPUBLIC POWER SYSTEM [GWh]

Variata zakladni ¢ Basic variant 2012-Z+2012-B

Skupina zdrojli * Power source category: 2013 2017 2021 2023 2025 2030 2035 2040

Dodavka elektfiny celkem ¢ Total net generation 80471 79 215 76 547 82470 86 267 81133 90213 85535

Elektrarny na fosilni paliva a biomasu

Fossil fuel and biomass power plants 46 894 44 818 41720 37 647 33 061 29484 29789 27 508

Vodni elektrarny « Hydro power plants 2531 2604 2657 2552 2570 2633 2688 2733
— precerpavaci * pumped storage 387 411 422 296 294 305 307 293

Vétrné elektrarny » Wind power plants 580 976 1372 1521 1620 1867 2016 2139

Geotermalni elektrarny

Geothermal power plants 0 13 32 45 58 106 193 316

Fotovoltaické elektrarny

Photovoltaic power plants 2010 2 055 2115 2145 2175 2250 2295 2332

Jad é el arny * Nucl power plants 28 457 28749 28 651 37 368 45 564 43 569 52 026 49 347

Denni * Daily i 0 0 0 1192 1220 1223 1206 1159

Saldo zahranici * Foreign balance -16 638 -12 040 -5 636 -8 506 -10 776 -2 272 -8 242 -644

Zdroje b ano )

Power sources in total (provided total) 63 833 67 175 70911 73965 75492 78 861 81971 84 891

Tuzemska spotieba netto + sitové ztraty

Net domestic consumption inc. losses 63 351 66 661 70 382 72 011 73 507 76 858 79 987 82 986

Spotteba na ¢erpani * Pumping 482 514 529 364 358 372 375 359

Akumulace elektrické energie * Electricity accumulation 0 0 0 1590 1627 1630 1609 1546

potieba (uzito )
Domestic consumption (used total) 63 833 67 175 70 911 73 965 75 492 78 861 81971 84 891
Vyroba elektfiny celkem ¢ Total gross generation 86 355 84 829 81704 87 645 91471 85767 95430 90 332

Vlastni spotfeba celkem
Self-consumption in total 5884 5614 5157 5175 5204 4634 5217 4797

Tuzemska spotieba brutto
Gross domestic consumption 69717 72789 76 068 79 139 80 696 83495 87 188 89 688

Tabulka pokracuje na dalsf strang. « Continuation of tab. is on the next page.
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Variaty dopliikové ¢ Additional variants 2012-P * 2012-G

Skupina zdrojli * Power source category: 2021 2023 2023 2025 2025 2030 2030 2035 2035 2040 2040

Dodavka elektfiny celkem ¢ Total net generation 77 291 73445 76 935 86 811 84 339

Elektrarny na fosilni paliva a biomasu

Fossil fuel and biomass power plants 41167 37 023 32 306 32744 31147

Vodni elektrarny * Hydro power plants 2547 2573 2633 2689 2731
— precerpévaci * pumped storage 291 297 305 308 292

Vétrné elektrarny » Wind power plants 1521 1620 1867 2016 2139

Geotermalni elektrarny

Geothermal power plants 45 58 106 193 316

Fotovoltaickeé elektrarny

Photovoltaic power plants 2145 2175 2250 2295 2332

Jaderné elektrarny ¢ Nuclear power plants 28 671 28778 36 550 45 670 44514

Denni akumulace ¢ Daily accumulation 1195 1219 1222 1205 1159

Saldo zat ici » Foreign bal -3330 2049 1926 -4 841 549

Zdroje a )

Power sources in total (provided total) 73961 75494 78 860 81970 84 889

Tuzemska spotreba netto + sitové ztraty

Net domestic consumption inc. losses 72 011 73 507 76 858 79 987 82 986

Spotteba na Cerpani « Pumping 357 362 372 376 357

Akumulace elektrické energie * Electricity accumulation 1594 1625 1630 1607 1545

Tuzemska spotfeba (uzito celkem)

Domestic consumption (used total) 73961 75494 78 860 81970 84 889

Vyroba elektfiny celkem ¢ Total gross generation 82149 77 900 81255 91789 88 996

Vlastni spotieba celkem

Self-consumption in total 4858 4455 4320 4978 4 657

Tuzemska spotieba brutto

Gross domestic consumption 78 819 79 949 83 181 86948 89 546

Varianty dopliikové ¢ Additional variants 2012-N+2012-L 2012-0 °2012-R
Skupina zdroji * Power source category: 2013 2017 2021 2021 2023 2023 2025 2025 2030 2030 2035 2035 2040 2040
Dodavka elektfiny celkem ¢ Total net generation 79991 79138 76572 76812 82567 82469 86286 86337 81154 81246 90763 82612 86212 77451

Elektrarny na fosilni paliva a biomasu

Fossil fuel and biomass power plants 46420 44738 41722 41870 37620 37677 32928 33032 29847 29422 30316 30230 28015 27632

Vodni elektrarny « Hydro power plants 2527 2595 2654 2647 2546 2515 2561 2540 2616 2599 2705 2653 2783 2692
— precerpavaci * pumped storage 384 402 420 412 290 260 285 264 288 271 325 272 344 252

Vétrné elektrarny « Wind power plants 580 976 1372 1372 1521 1521 1620 1620 1867 1867 2016 2016 2139 2139

Geotermalni elektrarny

Geothermal power plants 0 13 32 32 45 45 58 58 106 106 193 193 316 316

Fotovoltaickeé elektrarny

Photovoltaic power plants 2010 2055 2166 2115 2298 2145 2430 2175 3850 2250 5599 2295 6749 2332

Jaderné el arny * Nucl power plants 28454 28761 28625 28776 37352 37419 45483 45750 41643 43839 48593 44065 44813 41201

Denni * Daily i 0 0 0 0 1186 1147 1206 1163 1226 1163 1340 1161 1395 1139

Saldo zahranici » Foreign balance -16661 -13736 -5664 -9040 -8618 -12479 -10824 -15631 -2312 -9200 -8591 -9521 -940 -3522

Zdroje celk b a lkem)

Power sources in total (provided total) 63330 65402 70908 67772 73950 69990 75462 70706 78842 72046 82172 73091 85271 73929

Tuzemska spotreba netto + sitové ztraty

Net domestic consumption inc. losses 62852 64899 70382 67256 72011 68145 73507 68838 76858 70169 79987 71214 82986 72106

Spotfeba na Cerpani « Pumping 478 503 526 516 357 316 347 318 349 326 398 329 424 304

Akumulace elektrické energie * Electricity accumulation 0 0 0 0 1581 1529 1608 1550 1635 1551 1787 1548 1861 1519

T potreba (uzito )

Domestic consumption (used total) 63330 65402 70908 67772 73950 69990 75462 70706 78842 72046 82172 73091 85271 73929

Vyroba elektfiny celkem ¢ Total gross generation 85824 84747 81727 81989 87739 87647 91486 91553 85700 85882 95813 87423 90763 81825
Vlastni spotieba celkem

Self-consumption in total 5832 5609 5156 5177 5172 5178 5201 5216 4 545 4636 5050 4811 4551 4374
Tuzemska spotieba brutto

Gross domestic consumption 69162 71011 76064 72949 79121 75168 80663 75922 83388 76682 87222 77902 89822 78303
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OBR. 13: DODAVKA ELEKTRINY JEDNOTLIVYCH SKUPIN ZDROJU V ES CR
FIG. 13: ELECTRICITY SUPPLY BY INDIVIDUAL GROUPS OF SOURCES WITHIN THE CR PS
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ZAJISTENI ZDROJU PRIMARNI ENERGIE THE CZECH REPUBLIC POWER SYSTEM PROVISION
A ENVIRONMENTALNI ASPEKTY VYROBY WITH FUEL AND ENVIRONMENTAL ASPECTS OF
ELEKTRINY A TEPLA ELECTRICITY AND HEAT PRODUCTION
Na zékladé analyz vyrobni asti ES byly vyhodnoceny potreby Needs of the corresponding primary fuel energy were evaluated upon
odpovidajici primarni energie paliv. Vysledné bilance zohledriuji teplo analyses of the power system production section. The resulting balances
v palivu na vyrobu elektfiny a na vyrobu dodavkového tepla z KVET. take into account heat in the fuel for the power production and for the
Mimo bilance stoji vyroba tepla vytopenskym zptisobem i lokalni delivery heat production from CHP. The balances exclude production of heat
vyroba tepla. Z dlouhodobého pohledu se snizuje naro€nost vyroby in district heating stations and local heat production. In the long term, the
na primarni zdroje, jak ukazuje obr. 14. Nejnizsi mérnou spotrebu intensity of production from primary sources has been decreasing, as shown

vykazuje varianta plynova, a to diky vétSimu podilu vyroby z plynu, kterd in Fig. 14. The lowest specific consumption is seen in the gas variant, thanks

je energeticky G¢innéjsi. NejvySSi ndrocnost vykazuje varianta uhelnd, to a higher share of the production from gas which is more energy-efficient.
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a to diky vétsimu podilu uhelnych zdroj, a také varianta OZE, kde je The highest intensity may be seen in the coal variant, thanks to a higher
vyroba plynovych zdrojti vytlacena uplatnénim OZE a zbytek bilance share of coal sources, and also the RES variant in which the production
dorovnavaji levnéjsi uhelné zdroje. Celkova bilance primarnich energii of gas sources is driven out by the RES employment, and the rest of the
pro vyrobu elektfiny a tepla je uvedena na obr. 15. balance is supplied by cheaper coal sources. The overall balance of primary

energies for the electricity and heat production is given in Fig. 15.

OBR. 14: VYVOJ MERNE SPOTREBY TEPLA V PALIVU NA VYROBU ELEKTRINY
FIG. 14: SPECIFIC HEAT CONSUMPTION IN FUEL FOR ELECTRICITY PRODUCTION
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OBR. 15: SKLADBA PRIMARNI ENERGIE
FIG. 15: PRIMARY ENERGY STRUCTURE
NA VYROBU ELEKTRINY ¢ FOR ELECTRICITY PRODUCTION
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V soudasnosti jsou elektroenergetika a teplarenstvi CR
z pohledu primarnich zdroju zabezpeceny tuzemskymi zdroji. To je
déno zejména vyuzitim hnédého uhli, které je dosud rozhodujicim
palivem pro vyrobu elektrické energie, a predev§im pro
kogeneracéni vyrobu, z niz je dodavkovym teplem zasobovan velky
pocet domécnosti. Sobéstacnost je z bilanniho hlediska zajisténa
i u Gerného uhli. Pfes ekonomickou i technickou naroénost je
Ceska republika schopna zajistit vlastni tuzemskou t&zbou uran
pro pfiblizné polovinu vyroby elektfiny v Eeskych jadernych
elektrarnach. Problémem je vS8ak zpracovani vytéZzeného uranu do
koneé&né formy jaderného paliva, pro které CR nema potfebnou
infrastrukturu. Jaderné palivo v podobé palivovych komponentd se
proto ziskdva pouze ndkupem v zahraniéi.

Vystavba jadernych zdrojl resi Gbytek velkych hnédouhelnych
zdroju, které by v kazdém pfipadé musely ukondit svij provoz
v disledku pfirozené se sniZujicich zasob hnédého uhli. Nefesi
se tim ale otazka teplarenstvi, kde by byla ndhrada rfeSena zemnim
plynem, nebo v omezeném rozsahu i dovozem erného uhli.
V feSeném obdobi se ocekava narust vyuZiti primarni energie pro
vyrobu elektfiny v JE o priblizné 42 % az 69 % v zavislosti na
volbé varianty. Pokud by vystavba novych jadernych zdroji byla
zpozdovana, nebo by z jinych divod(, napf. pozadavki ze strany
EU, jejich vystavba viibec neprobéhla, vyzadovala by energeticka
soustava dalSi rozsah zdroji zejména na zemni plyn, navySeni jeho
spotreby, a tim i dovozni zavislosti (obr. 16).

At the moment the primary sources for the electricity industry and
the heating industry in the Czech Republic are well secured via local
energy sources. This is mainly attributable to the use of brown coal,
which has been so far the main fuel for the production of electricity and
especially for the combined heat and power production that supplies
heat for a large amount of households. From the balance viewpoint
independence is secured also as far as hard coal is concerned.
Despite the economic and technical demands the Czech Republic
is able to provide its own domestic uranium mining for approximately
half of the electricity production in the Czech nuclear power plants.
The problem is, however, processing of mined uranium in the final
forms of nuclear fuel for which the Czech Republic does not have the
necessary infrastructure. Nuclear fuel in the form of fuel components is
therefore only received by purchase from abroad.

The construction of nuclear power plants will significantly contribute
in future to the replacement of large brown coal sources that would have
to discontinue its production due to the natural exploitation of brown
coal resources in any case. However this does not solve the issue of the
heating industry in which the substitute will have to be natural gas and
other fuels, possibly also imports of hard coal to a limited extent. Within
the considered period it is expected that the use of primary energy for
the electricity production in NPP will approximately grow by 42% to
69%, depending on which variant is selected. If the construction of new
nuclear power plants is delayed or if they are not constructed at all for
other reasons, e.g. requirements from the EU, the energy system would
require another extension of sources, especially those utilising natural
gas, leading to an increase in the natural gas consumption, and this
would consequently lead to import dependency (Fig.16).

OBR. 16: ROZDELENI VYROBY ELEKTRINY PODLE PUVODU PALIV

FIG. 16: ELECTRICITY PRODUCTION ACCORDING TO FUELS ORIGIN
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Hnédé uhli

Vyvoj sobéstacnosti v oblasti primarnich paliv bude v dal§ich
letech zésadné ovlivnén vyvojem hnédouhelné energetiky. TéZba
hnédého uhli klesa (obr. 17), protoZe dozivaji jeho zasoby,

a soucasné se na nékterych lomech zhorsuje kvalita uhli. V oblasti
budouci téZby existuje omezeni z diivodli izemné-ekologickych
limith. Setrvani na platnosti limitd by jesté vice prohlubovalo
energetiky a vyrazné zmény v teplarenstvi. Snizovani tézby
hnédého uhli je jednim z hlavnich divodd odstavovani velkych
systémovych zdrojii a omezenim pro vystavbu zdrojd novych.
Soucasné bude nutno hledat néhradu pro teplarenské zdroje,
které jsou v mnoha pfipadech zavislé na uhli vy$si kvality z lomu
CSA, ktery je rozhodujici lokalitou, na niz se vztahuiji limity.

V feSeném obdobi se ocekava pokles spotifeby hnédého uhli pro
vyrobu elektfiny a KVET pfiblizné na 17 %, s vyjimkou varianty
uhelné, kde jde o pokles na 39 %.

Elektroenergetika
Electricity industry

Brown coal

The development of the independence in the sphere of primary fuels

in the years to come will be significantly influenced by the development
of the brown coal mining. The mining of brown coal gradually
decreases (Fig. 17) as its resources are gradually exploited and also
due to the fact that the quality of the extracted coal from some quarries
is deteriorating. There are significant limitations as far as future
extraction of brown coal is concerned because of the land-ecological
mining limits. Unless these limits are cancelled, the deficits in brown
coal mining will grow even further. These factors would result in a quite
significant decrease in the production of the brown coal energy sector
and in significant changes in the heating industry. The decreasing
mining of brown coal is one of the main reasons behind the
decommissioning of large system sources and the limitations for the
construction of new sources. At the same time it will be necessary

to find a substitute for heating industry sources that in many cases
depend on the coal of a higher quality from the CSA mine, i.e. the
decisive locality to which the territorial and environmental limits apply.
Within the concerned period the following is expected: a decrease

in the brown coal consumption for the electricity production and the
CHP at the level approximately of 17%, with the exception of the coal
variant, where the presumed decrease is estimated at 39%.

OBR. 17: SPOTREBA HNEDEHO UHLI NA VYROBU ELEKTRINY A NA VYROBU TEPLA V KVET

FIG. 17: BROWN COAL CONSUMPTION FOR ELECTRICITY PRODUCTION

AND FOR HEAT PRODUCTION IN CHP

500

450 S

o~

400

—

350

NS

300

250

[P

200

T e— RS

150

Zakladni * Basic

100

50

[¢]

2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030

Porovnani celkové spotfeby hnédého uhli v elektroenergetice

a teplarenstvi ve vztahu k dostupnym mnozstvim uhli pro energetiku
je provedeno na obr. 18. Pii ndhradé hnédého uhli dovozovymi
palivy se vyrazné zvysi dovozni zavislost CR, protoZe nahradnim
palivem bude z velké &asti zemni plyn. Toto feSeni bude mit
negativni disledky na ceny centrélné dodavaného tepla, snizovani
jeho konkurenceschopnosti, a mize vést i k ruseni teplarenskych
siti a k rozpadu celého systému CZT. Z hlediska dovozni zavislosti
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A comparison of the total brown coal consumption in the electricity and
heating industries in relation to available coal quantities for the energy
industry is shown in Fig. 18. If brown coal is replaced with imported fuels
the import dependence of the Czech Republic will grow significantly since
the main substitute fuel will be imported natural gas. This solution will have
negative consequences for the prices of centrally distributed heat, the
competitiveness of this distribution will decrease and this may consequently
lead to the elimination of heating industry networks and the disintegration
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CR, stability cen tepla i z hlediska provozu ES CR je Zadouci
pripravovat kroky k prolomeni limit té€Zby. Pokud pfipustime déle
rostouci dovozni zavislost CR na primarnich palivech, dokaZeme

v dobé ekonomické recese zdivodnit obyvatelstvu riziko vyrazné
rostoucich cen tepla a uhelné elektrarny dokazeme reélné nahradit
jinymi, je provoz ES CR mozny i pfi zachovani sougasnych limitd
téZby hnédého uhli.

of the entire system of central supplies of heat. As far as the import
dependence of the Czech Republic, the stability of prices for heat and the
operation of the power system of the Czech Republic are concerned, it is
desirable that steps are made to cancel the land-ecological limits for brown
coal mining. If we allow a growing dependence of the Czech Republic on
abroad primary sources, manage to explain to the population why prices

for heat may be significantly growing at the time of the economic recession
and manage to replace coal power plants with different power plants, the
operation of the power system of the Czech Republic may be secured, even
if the current land-ecological limits for brown coal mining remain valid.

OBR. 18: POROVNANi SPOTREBY HNEDEHO UHLI S MOZNOSTMI JEHO TEZBY

FIG. 18: COMPARISON OF BROWN COAL CONSUMPTION WITH ITS MINING POSSIBILITIES
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Cerné uhli

TéZba Eerného uhli probiha v soucasnosti v oblasti ostravsko-
-karvinského reviru. Déle je evidovan jako rezerva dul Frenstat — jedna
se o perspektivni loZisko se zasobami az 360 mil. tun. V lokalité
existuje vyrazny stiet zajmud — konflikty s mistni samospravou,
ochrana pfirody apod. Vyuzivani v budoucnu bude ovlivhéno fadou
faktort — zajem o uhli samotné, ekonomika téZby a vyfeseni mistnich
sporu. V piipadé zvySeni zajmu o ¢erné uhli nad rdmec tuzemské
téZby nebo pifi jejim ukon&eni by feSenim mohly byt dovozy,
predevsim z Polska. Problematiku ¢erného uhli Ize shrnout takto:

B Soucasné potreby elektroenergetickych zdrojt (obr. 19)
mohou byt za aktualnich predpokladl o téZbé zajistény doméaci
produkei do roku 2025, a to pfi t€zbé ve stavajicich lokalitach.
Pfi ukonéeni tuzemské tézby bez dalsiho pokracovani nebo

v pripadé jejiho pred€asného ukonceni by prislu§né objemy
Serného uhli musely byt zajistovany dovozem.

Nizka spotieba * Low consumption
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Hard coal

The current hard coal mining takes place in the Ostrava-Karvina coal
district. Further, the Frentat mine is registered as a reserve; it is

a promising deposit with reserves up to 360 mil. tons. However, there
is a strong conflict of interests within the location — conflicts with local
administration, environmental protection, etc. A possible increased
demand for hard coal above the possibilities of domestic mining or

its termination could be solved with imports, especially from Poland.
The issue of hard coal in the Czech electricity and heating industries
may be summarised as follows:

B Present consumptions of electricity industry sources (Fig. 19)
may be secured by domestic production, upon the current mining
assumptions, until 2025, with mining in existing locations.

Should the domestic production be terminated without further
continuation or should it be terminated prematurely, the relevant
hard coal quantities would have to be imported.
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B P¥i vystavbé nového zdroje na €erné uhli v budoucnu by
dodavky pro tento zdroj kryl pravdépodobné dovoz uhli.
Otevreni t&Zby v novych lokalitach v CR se nejevi jako realné.
V predkladanych dlouhodobych bilancich v§ak s takovymi
novymi zdroji neni poc&itano. Pfedpoklada se pouze zdména
paliva v nékterych stavajicich teplarenskych zdrojich.

BV pfipadé, Ze by nedoslo k ukon&eni provozu elektrarny
Détmarovice a sou¢asné by se fesila ndhrada paliva
v teplarenstvi, nedostacovala by tuzemska tézba Serného uhli
na pokryti téchto potreb.

Elektroenergetika
Electricity industry

Should a new hard coal source be constructed in future,
supplies for this source would be probably secured by imports.
Commencement of mining in new locations within the Czech
Republic appears to be unreal. However, such new sources
are not considered in the long-term balances submitted. A fuel
substitution in some existing heating sources is considered.
Should the Détmarovice power plant not be decommissioned,
and should a fuel substitution in heating sources be dealt with,
the domestic hard coal mining would not be sufficient to cover
these demands.

OBR. 19: SPOTREBA CERNEHO UHLI NA VYROBU ELEKTRINY A NA VYROBU TEPLA V KVET

FIG. 19: HARD COAL CONSUMPTION FOR ELECTRICITY PRODUCTION

AND FOR HEAT PRODUCTION IN CHP
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Zemni plyn

Vyznamnym vyvojovym faktorem v oblasti zaji§téni primarni energie
bude v budoucnu néarist spotreby plynu (obr. 20). Ocekava se
vystavba paroplynovych zdroju velkého vykonu, z nichZ prvni —
PPC Pocerady — je v podstaté pred spusténim. K dalSimu narlstu
spotieby zemniho plynu dojde v souvislosti s néhradou uhli jako
paliva pro teplarenstvi véetné zavodni energetiky. V feSeném
obdobi se ocekava narlist spotreby zemniho plynu pro vyrobu
elektfiny a tepla v KVET. Celkovéa spotfeba zemniho plynu pro
elektroenergetiku mize vzrist ze soucasné 1 mld. m® az na

4 mld. m® v roce 2040 (ve variant& plynové; v ostatnich variantach
je narast v rozmezi 2,5 aZ 3nasobku soucasné hodnoty).

Natural gas

The consumption of natural gas (Fig. 20) will be a significant
developmental factor in the sphere of primary sources procurement

in the future. The commissioning of steam-gas units with great
installed capacity is presumed, out of which the first one — i.e. CCGT
Pocerady — is soon to be commissioned. A further increase in the
natural gas consumption will be a consequence of the replacement of
brown coal with natural gas as a fuel for the heating industry, including
autoproducers. Within the considered period the increase of the
natural gas consumption for electricity and CHP is anticipated. Total
consumption of natural gas for power industry can grow from current
1 billion m? to 4 billion m® in 2040 (for the gas variant; in the other
variants the increase is from 2.5 to 3multiple of current value).

OBR. 20: SPOTREBA ZEMNIHO PLYNU NA VYROBU ELEKTRINY A NA VYROBU TEPLA V KVET

FIG. 20: NATURAL GAS CONSUMPTION FOR ELECTRICITY PRODUCTION

AND FOR HEAT PRODUCTION IN CHP
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Biomasa a ostatni paliva

Biomasa je spalovana prevazné jako slozka paliva ve smési s jinymi
druhy paliv, predev§im s uhlim. Nékteré zdroje, respektive vybrané
jednotky, jsou schopny spalovat biomasu samostatné, ale obvykle
tak &ini jen v urCitych ¢asovych obdobich nebo jen na nékterych
kotlich. Spalovani Cisté biomasy je tak spiSe doménou vytopen.

Je poditano s vyhrevnosti 11-12 GJ/t. Spotieba biomasy (obr. 21)
pro vyrobu elektfiny a centralizovaného tepla v kogeneraci by ze
soucasné drovné 1,8 mil. tun roéné méla v nasledujicich letech rast,
az roku 2020 dosahne 2,25 mil. tun. Tento narlst souvisi pfedevsim
s prirGstky ve zdrojich na biomasu. Jedna se spiSe o mensi zdroje,
navrzené tempo prirGstki odpovida nézorim dle NAP. Po roce
2020 dochézi k poklesu spotieby zpét az na 2 mil. tun. Tento pokles
ma pricinu v niz§im vyuZiti systémovych hnédouhelnych zdrojd,

které biomasu spoluspaluji. Vyuzivani biomasy méa spiSe doplfikovy
charakter, i kdyZ v konkrétnich pfipadech mulze jit o vyznamny

Biomass and other fuels

Biomass is combusted mainly as a fuel component in mixtures with
other fuel types, especially with coal. Some sources, or more precisely
selected units, are capable of combusting biomass separately, but
usually only in certain periods or in some boilers. Biomass on its own
is usually combusted only in district heating stations, with considered
calorific value of 11-12 GJ/t. The biomass consumption (Fig. 21)

for the combined power and district heat production should grow
from the current 1.8 mil. t/y up to 2.25 mil. t/y in 2020. This growth

is connected especially with the increasing number of biomass
sources, mostly smaller ones. The designed increase rate corresponds
to NREAP opinions. After 2020 the consumption will drop back

to 2 mil t/y. This decrease will be caused by the lower use of system
brown coal sources co-firing biomass. The use of biomass is rather

of an additional character, although in particular cases it may represent
an important local source. Regarding the balance between sources
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lokalni zdroj. Z hlediska bilance mezi zdroji a spotfebou existuje
napjatost — biomasy neni dostatek a ve hie neni jen energetika
véetné teplarenstvi a samostatné vyroby tepla, ale i potfeba dreva
pro priimysl. Péstovani biomasy pro energetické dcely (véetné napt.
silazni kukufice pro bioplynové stanice) se také dostava do konfliktu
s péstovanim potravin.

DalSimi, spi§e minoritnimi palivy jsou obecné odpady, topné
oleje a technologické plyny.

Elektroenergetika
Electricity industry

and consumption, certain tenseness is evident — there is not enough
biomass and the matter considers not only energy industry, including
the heating industry and separate heat production, but also the need
of wood for the industry. The growing of biomass for energy purposes
(including e.g. silage maize for biogas stations) comes into conflict
with the growing of foodstuffs.

Other minority fuels are waste, fuel oils and technological gases.

OBR. 21: SPOTREBA BIOMASY NA VYROBU ELEKTRINY A NA VYROBU TEPLA V KVET

FIG. 21: BIOMASS CONSUMPTION FOR ELECTRICITY PRODUCTION

AND FOR HEAT PRODUCTION IN CHP
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Obnovitelné zdroje

Na obr. 22 je uvedena hodnota Cinitele vyjadieného jako podil

brutto vyroby OZE a tuzemské brutto spotieby elektfiny (Smérnice
2001/77/ES). Vyobrazené hodnoty nelze zamériovat s cilem 13 % dle
Smérnice 2009/28/ES, ktera stanovuje zavazné hodnoty podilu
energie z OZE na hrubé konecné spotiebé vSech energii
(elektfina, teplo, doprava) v roce 2020. Ve variant& zakladni a uhelné
jsou prabéhy témér totozné. Ve varianté zpozdéné plynové jsou pak
mirné vyssi, a to v obdobi, kdy je$té nejsou v provozu nové jaderné
bloky. Jejich vyrobu v bilanci dorovnavaji kromé plynovych zdroja také
uhelné bloky, které spoluspaluji biomasu a pfi jejichZ vy$Sim vyuziti pak
nardsta i vyroba z biomasy. Ve varianté OZE je podil vyrazné vyssi, coz
souvisi s uplatnénim velkého nardstu fotovoltaiky. Ponékud odligna

je varianta nizké spotfeby, v niz je vyroba OZE srovnatelnd s jinymi
variantami, ale vzhledem k nizkému scénéfi spotreby je pak podil
vyroby z OZE vyssi. Pokles podilu kolem roku 2025 je dusledkem
docasné nizsiho uplatnéni biomasy. Jedna se o pfipady, kdy biomasa

Nizka spotfeba * Low consumption
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Renewable sources

Fig. 22 shows the value of a factor expressed as the quotient of the gross
RES production and domestic gross electricity consumption (Directive
2001/77/EC). The values shown should not be mistaken for the 13%
target given in the Directive 2009/28/EC, specifying binding values of
the RES share in the gross domestic consumption of all energies
(electricity, heat, transport) in 2020. The courses are almost identical in
the basic and coal variants. They are slightly higher in the postponed gas
variant, in the period when new nuclear blocks are not commissioned yet.
Their production is supplemented in the balance by gas sources as well as
coal blocks co-firing biomass; their higher utilisation leads to an increased
biomass production. The share is significantly higher in the variant of
renewable sources, which is related to the high increase of photovoltaic
sources. Somewhat different is the variant of low consumption in which
the RES production is comparable to other variants, but due to the

low consumption scenario the share of production from RES is then
higher. The decrease in the share around 2025 is the consequence

of a temporarily lower use of biomass. This includes cases when biomass
is co-fired with brown coal and the lower utilisation of these sources leads
to a lower production from biomass.
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OBR. 22: PODIL VYROBY ELEKTRINY Z OZE NA TUZEMSKE BRUTTO SPOTREBE ELEKTRINY

FIG. 22: SHARE OF ELECTRICITY FROM RES IN DOMESTIC GROSS ELECTRICITY CONSUMPTION
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Povolenky EUA a redukce emisi

Ceny povolenek jsou v soucasnosti na velmi nizké drovni.

V prvnim roce tieti faze EU ETS (v roce 2013) je oSekévan
vysoky prebytek povolenek z druhé faze alokac¢niho systému

a dalSich mechanizml — brzké aukce, NER300 apod. Soucasny
navrhovany plan na odloZeni nékterych aukci z let 2013 az 2015
na obdobi 2019 az 2020 je pouze kratkodobym FeSenim a ve
své podstaté strukturalni prebytek povolenek neresi. Cenovy
vyvoj povolenek je zavisly na politickém rozhodnuti (EU) ohledné
konecného zpisobu feseni vzniklého prebytku povolenek.

Dle pfijatych predpokladil ve stfednédobém vyhledu ceny
povolenek porostou aZ k trovni 20 € /tCO,,. V dlouhodobém
vyhledu bude rist cen povolenek pokracovat, a to zejména
v disledku ocekavanych zasahl na drovni EU. Ceny povolenek
uréuji rentabilitu konkrétniho druhu vyroby. Nejistota vyvoje jejich
ceny plsobi investi¢ni nejistoty.

Pokud se bude soustava vyvijet dle této zpravy, je nejistota
ohledné budouci ceny povolenek ze systémového pohledu
CR méné vyznamna nez na drovni EU &i pro konkrétni zdroje.
Prebytek dostupnych povolenek ve variantach ¢ini 8 az 10
% roc¢né a je primarné zpusoben nedostatkem hnédého uhli.

V pozdgjsich letech (od roku 2016) se jakoZto vedlejsi vliv
projevuji i dopady Smérnice 2010/75/EU.

2029
2030
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EUA allowances and reduction of emissions

The prices of emission allowances are at the moment very low. In the
first year of the third phase of the EU ETS (in the year 2013) is expected
a high excess of allowances inherited from the second phase of the
allocation mechanism and from other mechanisms (early auctions,
NERSO0O0, etc.). The presently proposed plan to postpone some auctions
in the period 2013 — 2015 to the period 2019 — 2020 is just a short-
term solution and it does not deal with the excess of allowances, which
is in its nature of structural character. The development of the prices of
allowances strongly depends on the political decision (EU) regarding
the final solution of the issue of the excess of allowances that has come
about.

The prices of allowances will grow in the medium-term up to the
level of around 20 € /tCO, according to adopted assumptions. In the
long-term the prices of emission allowances will continue to grow, which
is mainly attributable to expected interventions at the level of individual
policies of the European Union. Prices of allowances set the profitability
of a particular type of production. The uncertainty regarding the
anticipated development of their price in future causes major investment
uncertainties.

If the Czech power system develops according to assumptions
made in this report, this uncertainty is from the system point of view for
the Czech Republic less serious than on the European level or for the
particular owners of generating units. The excess of available allowances
in both time frameworks studied amounts to about 8 to 10% annually.
Excess of allowances is primarily due to the shortage of lignite. In later
years (starting from 2016), impacts of the 2010/75/EU Directive on
industrial emissions come to play as an auxiliary factor, too.
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Ocekavané prubéhy vybranych emisi jsou uvedeny na obr. Expected courses of chosen emissions are shown in Fig. 23.
23. Jedn4 se o emise SO, (na kterych ma energetika zasadni The picture shows SO, emissions (on which the power industry has
podil) a CO,), které slouZi k vyhodnoceni mnoZstvi povolenek a substantial proportion) and CO,, which are used to evaluate the
v NAPPS3 potrebnych pro elektroenergetiku. Ocekavané quantity of allowances needed for the power industry in NAPP3.
procentni snizeni produkce zakladnich druhl emisi vznikajicich Expected reduction of emissions from the production of electricity
pfi vyrobé elektfiny a dodavkového tepla v roce 2040 oproti and heat in 2040, as compared to 2013, is: 57% for emissions
stavu v roce 2013 &ini v prdméru: 57 % pro emise TZL, 80 % of SPM, 80% for SO,, 74% for NO , 50% for CO and 49%
pro emise SO,, 74 % pro emise NO,, 50 % pro emise CO of CO, emissions.

a 49 % pro emise CO,,.

OBR. 23: PREDPOKLADANY VYVOJ EMISI V OBLASTI ELEKTROENERGETIKY

FIG. 23: ANTICIPATED DEVELOPMENT OF EMISSIONS IN THE ELECTRICITY SECTOR
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Z nasleduijici tab. 4 je patrné, ¢im jsou analyzované varianty rozvoje ~ The following Tab. 4 shows the main features of development variants

ES CR vyzna&né, v &em jsou jejich prednosti a naopak nedostatky. and their strengths and weaknesses.
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TAB. 4: HLAVNI RYSY ANALYZOVANYCH VARIANT ROZVOJE ES CR

TAB. 4: ANALYZED VARIANTS OF CR PS - MAIN FEATURES

Varianta / horizont ¢ Variant / horizon

. variant

.. (additional variants)
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Co se stane, kdyz...

... dojde k vyuziti hnédého uhli
za UEL ¢ ... lignite from mines
beyond current
becomes available

Varianta Uhelna ¢ Lignite variant

... dojde ke zpozdéni dostavby JE
... construction of nulear power
plants is delayed

Varianta ZpoZdéna plynova
Delayed gas variant

| limits

Stfednédoby horizont
Medium-term horizon

DO ZNACNE MIRY DANY VYVO!
THE DEVELOPMENT IS TO

A CONSIDERABLE EXTENT
DETERMINED

do roku 2020 stejny vyvoj ve véech
variantach e all variants follow up to
the year 2020 the same course

vliv smérnice 2010/75/ES
the impact of 2010/75/ES Directive

docasné i trvalé snizovani

disponibility zdroji v désledku
smérnice 2010/75/ES a nedostatku
HU » both temporary and permanent
decrease of the availability of power
sources due to 2010/75/ES Directive
and to the shortage of lignite

nizké vyuZivani zdroji na fosilni paliva
low utilization of sources burning
fossil fuels

dovoz primarni energie (rok 2020):
49 %, 5 % bez jadra * imports of
primary energy (2020): 49 %, 5 %
without nuclear

provozovatelnost uspokojiva
satisfactory operability

pramémy export elektfiny 13,5 TWh
average export of electricity 13.5 TWh

od roku 2013 do roku 2020 pokles
emisi: CO, 0 11 %, SO, 0 53 %, NO,
039 %, TZL 0 25 % * from 2013 up
to 2020 decrease of emissions:

CO, by 11 %, SO, by 53 %, NO, by
39 %, solid pollutants by 25 %

Dlouhodoby horizont
Long-term horizon

ODSTAVENI VETSIHO MNOZSTVI HU ELEKTRAREN, NOVE JE
SHUTDOWN OF A LARGER NUMBER OF LIGNITE-FIRED PPs, NEW NUCLEAR PPs

nutnost velkych investic do vyrobnich blokii bez efektu navySeni vykonu
need of large investments in generating units without increasing power output

dovoz primérni energie (rok 2040): 76 %, bez jadra 8 %
import of primary energy (2040): 76 %, without nuclear 8 %

provozovatelnost uspokojiva ¢ operability satisfactory

primérmy export elektfiny 6,2 TWh * average export of electricity 6.2 TWh

od roku 2013 do roku 2040 pokles emisi:

CO, 0 50 %, SO, 0 80 %, NO, o 75 %, TZL 0 58 % * from 2013 up to 2040 decrease
of emissions: CO, by 50 %, SO, by 80 %, NO, by 75 %, solid pollutants by 58 %

ZDROJE ZE ZAKLADNI VARIANTY VYUZIVAJI HU ZA LIMITY
BASIC VARIANT ENERGY SOURCES USE LIGNITE BEYOND ENVIRONMENTAL LIMITS

nizsi investicni narocnost — potencialné nizsi tlak na navySovani cen, ¢i potencialné vyssi ziskovost
lower investment requirements — potentially lower pressure to price increases or potentially higher
profitability

dovoz primérni energie (rok 2040): 75 %, bez jadra 7 %

import of primary energy (2040): 75 %, without nuclear 7 %

piizniva provozovatelnost ¢ favorable operability

mirné vyssi export elektfiny primérné 77 TWh

moderately higher export of electricity, on the average 7.7 TWh annually

od roku 2013 do roku 2040 pokles emisi:

CO, 0 47 %, SO, 0 78 %, NO, 0 72 %, TZL 0 53 % * from 2013 up to 2040 decrease of
emissions: CO, by 47 %, SO, by 78 %, NO, by 72 %, solid pollutants by 53 %

SEDMILETE OPOZDENI DOSTAVBY JETE, BEZ JEDU * DELAY OF SEVEN YEARS
IN THE EXTENSION OF NPP TEMELIN, WITHOUT NPP DUKOVANY

nutnost nového vykonu (instalace PPC 840 MW, a navic import elektfiny) * need for new electric
power generation output (installation of steam-gas cycle PP 840 MW and additionally import

of electricity)

dovoz primérni energie (rok 2040): 75 %, bez jadra 11 %

import of primary energy (2040): 75 %, without nuclear 11 %

piiznivéj$i provozovatelnost » more favourable operability

primémé saldo nizké, v nékterych letech import az 8,56 TWh
low average power balance, import of up to 8.5 TWh in some years

od roku 2013 do roku 2040 pokles emisi:
CO, 0 47 %, SO, 0 80 %, NO, 0 74 %, TZL 0 58 % * from 2013 up to 2040 decrease of
emissions: CO, by 47 %, SO, by 80 %, NO, by 74 %, solid pollutants by 58 %
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PROVOZ A ROZVOJ ELEKTRICKYCH SiTi

Elektrické sité se stavaji limitujicim prvkem dalsiho rozvoje ES,

a proto musi byt rozvoj siti a posilovani pfislusnych transformacnich
kapacit PS/110 kV pripravovan tak, aby zabezpedil zasobovani
odbérl podle predikovaného rustu spotieby, a to i v regionech,
kde se oCekava zvySend poptavka po elektfing (stfedocesky region
v&etné Prahy, severni Morava a severozapadni Cechy).

Omezujici faktory vystavby sitové infrastruktury
Aktudlné je doba potiebna k realizaci novych sitovych prvkd,
zejména pokud jde o liniové stavby, neimérné dlouha vici
potfebam ES. PoZzadavky na rozvoj elektrickych siti ze strany
odbératelli i ze strany vyrobct jsou Casové vyzadovany v kratkych
Gasovych terminech 2 az 3 roky, realizace novych staveb

sitové infrastruktury v8ak maji horizont 5 az 10 let. Vzhledem

k obtizné prichodnosti novych koridord pro liniové stavby je
potfeba maximalné vyuzit stavajicich tras a koridoru. Pfi obnové
a rekonstrukcich liniovych staveb se doporucuje nédhrada
modernizovanymi vedenimi s vy$§i pfenosovou schopnosti a dle
moznosti ndhrada dvojitymi vedenimi. Rozvoj a vystavba sitovych
prvkd jsou beze zmén legislativniho zazemi na jejich podporu
omezeny.

Rozvoj pifenosové sité

Pripravovany rozvoj prenosové sité smétuje k zajisténi spolehlivého
vyvedeni stavajicich i novych zdrojd. K tomu vede pfipravované
posilovani v oblasti severozapadnich Cech a v dal$ich regionech
CR. Pro zabezpe&eni spolehlivého piipojeni novych jadernych
blokd je nutna vystavba vedeni 400 kV v novych koridorech.

Ve stfednédobém horizontu do roku 2020 (obr. 24) se pripravuje
vystavba 362 km novych vedeni 400 kV (224 km bude realizovano
zdvojenim linek ve stavajicich trasach).

V horizontu do roku 2030 bude dale instalovano 857 km
novych vedeni 400 kV. Do roku 2030 se pfipravuje vystavba
novych transformadnich stanic 400/110 kV v Sesti lokalitach,
transformacni vykon PS/110 kV by mél byt navySen o 6 570
MVA. Pii omezenych moZnostech vystavby klasickych liniovych
staveb mohou byt v PS uplatriovany i nové technologie, napfiklad
instalace transformatoru s pfi¢nou regulaci (PST) na mezistétnich
vedenich a pouZiti vysokoteplotnich vodicu.

Elektroenergetika
Electricity industry

OPERATION AND DEVELOPMENT OF ELECTRICAL
NETWORKS

Electricity networks are becoming a limiting factor for further development
of PS. Therefore the development of network and strengthening the
capacity of transformation TS/110 kV have to be prepared to ensure
supply according to predicted consumption growth, even in regions
where the increased demand for electricity is expected (Central Bohemian
region, including Prague, northern Moravia and north Bohemia).

Limiting factors for the construction of network
infrastructure

Currently, the time required to implement new network elements

is, especially in terms of new lines, too long for the needs of PS.
Requirements for the development of electric networks by customers
and by the producers are required within short deadlines 2-3 years,
implementation of new network infrastructure construction, however,
have a much longer time horizon of 5—10 years. For line construction is
needed to utilize the corridors and routes of existing lines to maximum
extent. The renewal and reconstruction of technically outdated lines is
recommended to replace with ones of significantly greater transmission
capability. Further development and construction of new network
elements, however, is very limited without changes in the legislative
background.

Development of the transmission network
The planned development of the transmission network is focused on
securing reliable connection of existing and new sources. This is the
objective of prepared strengthening of the transmission network in
the area of northwest Bohemia and in other regions of the country.
To ensure a reliable connection of new nuclear blocks new 400 kV
lines in the new corridors must be built. The construction of 362 km
of new 400 kV lines is prepared in the medium term to 2020 (Fig. 24).
224 km of this will be doubling of lines implemented in existing routes.
In the period up to 2030 (according to the current expectations
of the development of consumption and production) will be also
installed 857 km of new 400 kV lines. By 2030, it is prepared
construction of new transformer stations 400/110 kV at six locations
PS/110 kV, power transformation should be increased to 6,570 MVA.
Strengthening of TS in conditions of limited possibilities of classical
lines construction can be applied by new technologies, such as phase
shifting transformers (PST) on interstate lines and the use of high-
temperature conductors.



40 OTE, a.s. Zprava o o&ekavané rovnovaze mezi nabidkou a poptavkou elektfiny a plynu 2012

Elektroenergetika
Electricity industry

OBR. 24: SOUCASNY STAV A PRIPRAVOVANY ROZVOJ PS DO ROKU 2020

FIG. 24: CURRENT STATE AND PREPARED DEVELOPMENT OF THE CR PS TRANSMISSION NETWORK
TILL 2020
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Zaméry na vystavbu prenosovych prvki v dlouhodobém Plans for transmission elements construction in long-term horizon
horizontu jsou uvedeny na obr. 25. a v nasledujicim vyc&tu: are shown in Fig. 25. and in the following text:
1. Nova TR 400 kV Vitkov 1. New TR 400 kV Vitkov
2. Nova TR Vernérov pro pfipojeni parku vétrnych elektraren 2. New TR Vernérov for wind farm connection
3. Nova TR 400 kV Praha — sever 3. New TR 400 kV Praha — sever
4. Nova TR 400 kV Liskovec 4.  New TR 400 kV Liskovec
5. Nova TR 400 kV Détmarovice 5. New TR 400 kV Détmarovice
6.  Zamér na novou TR 400 kV Rohatec 6. Intention of new TR 400 kV Rohatec
7. Zamér na posileni profilu CEPS ~TENNET (DE) 7. Intention of CEPS ~TENNET (DE) profile strengthening
8.  Vedeni 400 kV Hradec — Vernérov — Vitkov 8. Line 400 kV Hradec - Vernéfov — Vitkov
9.  Vedeni 400 kV Koc&in — Mirovka a smycka do 400 kV R 9. Line 400 kV Ko¢in — Mirovka and 400 kV
Mirovka loop to R Mirovka
10. Vedeni 400 kV Krasikov — H. Zivotice 10. Line 400 kV Krasikov — H. Zivotice
11. Zamér na vedeni 400 kV Otrokovice — Bo$aca (SK) 11. Intention of line 400 kV Otrokovice — Bo§aca (SK)
12. Zamér na vedeni 400 kV Otrokovice — Rohatec 12. Intention of line 400 kV Otrokovice — Rohatec
13. Zamér na vystavbu propojeni 400 kV Sokolnice — 13. Intention of 400 kV Sokolnice — Bisamberg (AT) line
Bisamberg (AT) strengthening
14. Zamér na posileni propojeni 400 kV Slavétice — Sokolnice 14. Intention of 400 kV Slavétice — Sokolnice line interconnection
15. Zdvojeni vedeni Hradec — Chrast — Prestice 15. Doubling of line Hradec — Chrast — Prestice

16. Zdvojeni vedeni Vyskov — Hradec — Reporyje 16. Doubling of line Vy$kov — Hradec — Reporyje
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17

18.
19.

20.

21.
22.

Posilovani sité 400 kV Chotéjovice — Vyskov — Babylon,
Babylon — Bezd&&in, Vyskov — Cechy stied

Zdvojeni vedeni 400 kV Cechy stfed — Chodov
Zdvojeni vedeni Cechy-stfed — Tynec — Krasikov —
Prosenice

Zdvojeni vedeni Sokolnice — Otrokovice — Prosenice —
Kletné

Zdvojeni vedeni Mirovka — Cebin

Zdvojeni vedeni Slavétice — Dasny

18.
19.
20.
21.
22.

Elektroenergetika
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Strengthening of network 400 kV Chotéjovice — Vyskov —
Babylon, Babylon — Bezd&&in, Vyskov — Cechy stied
Doubling of line 400 kV Cechy stfed — Chodov

Doubling of line Cechy-stifed — Tynec — Krasikov — Prosenice
Doubling of line Sokolnice — Otrokovice — Prosenice — Kletné
Doubling of line Mirovka — Cebin

Doubling of line Slavétice — Dasny

OBR. 25: ZAMERY NA ROZVOJ PRENOSOVE SITE CEPS V DLOUHODOBE PERSPEKTIVE

FIG. 25: PLANS FOR THE CR PS TRANSMISSION NETWORK DEVELOPMENT IN LONG-TERM HORIZON
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Kumulace pozadavkt na pfipojeni zdroju
V nékterych oblastech pozadavky investord jiz dnes narazi na
kapacitni moznosti siti. Provozovatelé siti v téchto oblastech proto
musi pfijmout opatfeni, aby i pfi naristu vykonu zdroji v oblasti
zajistili spolehlivy provoz siti DS a PS. Potfebna spolehlivost se
zajiStuje provoznimi opatfenimi a postupnou vystavbou novych
prvk siti (vedenti, transformace). Vystavba novych zafizeni je vak
dlouhodoby proces, pfi kterém mnohdy dochazi k casovému skluzu
a problematické situace v provozu jsou pak feSeny jen operativnimi
opatrenimi.

Dlouhodobé pripravované lokality, kam smétuji hlavni zaméry
investor na budouci vystavbu novych zdroji velkych vykont
v perspektivé, jsou uvedeny na schématu ES CR na obr. 26.

Accumulation of connection requests
The requirements of investors already alludes to the capacity of the
network in some areas of the Czech Republic. Network operators in
these areas must therefore take measures to ensure reliable operation
of the TS and DS network also for the increased sources capacity.
The needed reliability is provided by operational measures and by
gradual construction of new network elements (lines, transformation).
Construction of new facilities is a long term process in which there
is often a time slip and problematic situations are then solved only by
operational actions.

Locations prepared in long-term horizon where main intentions
of the investors of large sources focus are shown in the scheme
of the Czech Republic power system in Fig. 26.

OBR. 26: OBLASTI S NEJVETSIM NARUSTEM SPOTREBY A SOUSTREDENI| ZAJMU INVESTORU

NA VYSTAVBU NOVYCH ZDROJU V ES CR

FIG. 26: AREAS WITH GREATEST CONSUMPTION GROWTH AND CONCENTRATED INVESTORS’
INTERESTS IN CONSTRUCTION OF NEW SOURCES WITHIN THE CR PS
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Omezeni neplanovanych velkych toki vykonu
na preshranicnich profilech
Neplanované mezistatni vymeény, zejména na preshraniénim profilu
s Némeckem, jiz v souCasnosti opakované ohrozuji spolehlivost
provozu PS CEPS. Vzhledem k tomu, ?e koordinace prenost neni
trvale zajiSténa, diskutuje se instalace transformatort s pfiénou
regulaci PST pro fizeni tokd vykonu na preshrani¢nim profilu
50Hertz—CEPS. Protoze potfeba omezeni tokii na tomto profilu
dale poroste, je umisténi PST do rozvodny Hradec opodstatnéné.
Velikost priichoziho vykonu PST musi umoznit pIné vyuZiti kapacity
preshrani¢nich vedeni. Toto umoZni zachovani mezistatniho
propojeni a souéasné omezeni velikosti transportovaného vykonu
na technicky pfijatelnou mez.

Na obr. 27 a 28 je znazornén vliv vysokého nasazeni vyroby
v severni ¢asti Némecka na toky vykont po preshrani¢nich
profilech prenosové sité ES CR v sougasném obdobi a o&ekavané
sméry hlavnich pfenost vykonu po instalaci zafizeni PST na profilu
Polsko—N&mecko a CR-N&mecko v budoucnu.

Elektroenergetika
Electricity industry

Limitation of unplanned large power flows on cross-border

profiles

Unplanned interstate exchanges, in particular on cross-border

interconnection with Germany, have now repeatedly threatened

the reliability of operation of TS CEPS. Given that coordination

of transmission flows is not permanently secured, the installation

of phase shifting transformers is discussed for power flow control

on cross-border profile 50Hertz — CEPS. Because the need to reduce

flows on this profile will rise, the implementation of the PST to the

substation Hradec is justified. Amount of through capacity of PST

must allow using the full capacity of cross-border lines. This enables

the preservation of interstate interconnection and concurrently the

limitation of the transported power to the technically acceptable limit.
Fig. 27, 28 show the impact of high production in the north

of Germany on power flows in cross-border profiles of the CR PS

transmission networks today and the expected directions of main

power transmissions after the PSTs on the Poland-Germany and

Czech -Germany profiles are installed in future.

OBR. 27: HLAVN| SMERY TOKU VYKONU VYVOLANE VELKOU VYROBOU NA SEVERU NEMECKA

FIG. 27: MAIN DIRECTIONS OF POWER FLOWS CAUSED BY HIGH PRODUCTION IN THE NORTH

OF GERMANY - CURRENT SITUATION
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OBR. 28: HLAVNI SMERY TOKU VYKONU VYVOLANE VELKOU VYROBOU NA SEVERU NEMECKA
S VLIVEM PST V POLSKU A PST NA PROFILU 50HERTZ-CEPS

FIG. 28: MAIN DIRECTIONS OF POWER FLOWS CAUSED BY HIGH PRODUCTION IN THE NORTH OF

GERMANY WITH THE EFFECT OF PSTS IN POLAND
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Rozvoj distribucnich siti

Rozvoj DS je podmirnovan regionélnimi potfebami a planovan
zejména pro stfednédoby vyhled. V poslednim obdobi je vzhledem
k ristu pozadavk( odbératelli nejvétsi potreba rozvoje siti 110 kV
a transformace indikovéna v aglomeraci Prahy, ve stfedoceském
regionu a na severni Moravé. Ve stfednédobém vyhledu do

roku 2020 se predpoklada zprovoznéni novych vedeni a kabell
110 kV o délce 300 km a rekonstrukce a posilovani stavajicich
linek 110 kV v délce 1 000 km. Vy$si penetrace zdrojl rozptylené
vyroby v DS, zejména OZE, méni dosavadni charakter provozu

a klade vy$si naroky na fizeni DS. V nejblizsim horizontu bude
nutna zejména Uprava méficich a fidicich systémd. V oblastech

s vy$8i vyrobou z OZE bude nutno zavést takové prostredky,

které umozni jejich rutinni fizeni. VyuZivani moZznosti fizeni vyroby

z OZE nad ramec dnesniho stavu musi byt podporeno legislativné.
Zatimco ve stfednédobém obdobi bude stavajici charakter DS
jesté zachovan, v zavéru feSeného obdobi jiz mize byt ovlivnén
rozvojem smart grids.

Power increase du
to PST in Poland

Rozsireni JETE
Extension of NPP Temelin

AND PSTS ON THE PROFILE 50 HERTZ-CEPS

PST

PL
TRANZIT od OZ| PSE
z Némecka
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RES transit from

Germany

SK
SEPS

Spotieba

v jihovychodni Evropé
Consumption

PVE precerpavani
Rakousko, Svycarsko
Pumped storage power plants in Southeast Europe
Austria, Switzerland

Development of distribution networks

Development of distribution networks is conditioned by regional needs
and planned especially for the medium term. Recently, the need for the
development of 110 kV networks and the transformation is indicated in
the capital city of Prague, Central Bohemia and northern Moravia due

to the growth of customers” requirements, In the medium term to 2020

is expected to implement the new overhead lines and 110 kV cables

with a total length of approximately 300 km. Concurrently, extensive
reconstruction and strengthening of existing 110 kV lines with a total
length of 1000 km are prepared. Higher penetration of distributed
generation sources in DS, especially RES, is changing the nature

of the DS operation and places greater demands on the management

of distribution networks. In the near term will be necessary the adjustment
of measuring and control systems. In areas with higher production from
renewable energy sources will be necessary to implement measures

to enable their routine management. The use of control options for

RES production well beyond the current level must be supported by
appropriately set legislative conditions. While in the medium term the
existing character of the DS will be still kept, in the end solved period may
already be affected by the development of smart grids.
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Plynarenstvi

Gas industry

Pfi zpracovani analyz v oblasti plynarenstvi se navazuje na navrzené
rozvojové varianty ES CR a vysledky simulace provozu a obchodu

ES CR, nebot provoz jednotek vyrabsjicich elektfinu spalovanim
plynu vyznamné ovliviiuje jeho spotiebu. Pribéhy spotieby plynu jsou
nésledné vstupem pro analyzy pokryti poptavky po plynu dodéavkou,
jejiz relativné rovnomérny roéni dovozovy pribéh vyrovnavaji svou
¢innosti zasobniky plynu. Pravé rozvoj kapacity zasobniki plynu

je dlleZitym parametrem ovliviiujicim budouci provoz plynarenské
soustavy CR. Analyzovéna je rovnéZ bezpe&nost provozu plynarenské
soustavy v normalnich i extrémnich podminkach.

TRH SE ZEMNIM PLYNEM

V EU se obchoduje se zemnim plynem na burzach, napf. na

energetické burze v Lipsku — European Energy Exchange (EEX).

V Americe probiha obchod se zemnim plynem napft. na newyorské

burze (NYMEX) a tento plyn je oznacovéan jako ,Henry Hub* podle

jména Usti plynovodu na pobrezi Mexického zélivu v Louisianég,

které je specifikovano jako bod dodéni. Na burze se nabizi

definované produkty a cena vznika na zékladé nabidky a poptévky,

jedna se tedy o cenu trzni. Burzovni obchody Ize &lenit na:

B Spotové obchody — s okamZitym dodanim plynu (druhy den po
obchodnim dnu). Spotové ceny odraZeji okamzitou situaci na trhu.

B Terminované obchody (futures) — uzaviraji se k uréitému
datu, resp. terminu v budoucnosti, kdy se uskuteéni dodavka.
Tyto obchody jsou uzavirdny na uréity Casovy interval a na
definovany charakter dodavky (napf. konstantni odbér). Ceny
futures vyjadruji nazor obchodnikd na vyvoj v budoucnu.

B Obchody s derivaty — nejsou podminény skute¢nym
odbérem zemniho plynu, pouze zahrnuji ur¢ité pravo kupujiciho
na nakup, nikoliv povinnost.

Burzovni ceny jsou cenami komodity — zemniho plynu -

v definovaném misté (napt. usti uréitého plynovodu nebo hraniéni
pfedavaci stanice) a nezahrnuji cenu pfepravy a distribuce ke
konecnému zakaznikovi, ani cenu uskladriovani plynu. Na burzu
obvykle vstupuji obchodnici, ktefi obchoduji se zemnim plynem
mezi sebou a pak jej nabizeji koneénym zakaznikim.

Processing of gas industry analysis is connected to the proposed
variants of the CR PS and to simulation results of operation and trade
(operation of units producing energy by burning gas significantly
influences its consumption). Gas consumption courses are then input
for the analysis of meeting the supply for gas demand. Relatively
steady annual progress of gas import is balanced by operation of gas
storage facilities. Development of gas storage capacity is an important
parameter influencing the future operation of the gas system of the
Czech Republic. The safety of the gas system in normal and extreme
conditions is also analyzed.

GAS MARKET
In EU, natural gas is traded on stock exchanges, e.g. the European
Energy Exchange (EEX) in Leipzig. In America, it is traded e.g. on the
New York Mercantile Exchange (NYMEX) and this gas is referred to as
the “Henry Hub" according to the terminal of the gas pipeline on the
coast of the Gulf of Mexico in Louisiana which is specified as its point
of delivery. Defined products are offered in exchange. Price arises
on the basis of supply and demand, it is therefore the market price.
The exchange trading of natural gas can be classified as:
B Spot transactions - with immediate delivery of the gas (the day
after the trade day). Spot prices reflect immediate market situation.
B Futures transactions — are concluded to certain date or term
in future when the supply is to be delivered. These trades are
concluded for certain time interval and for the defined nature
of the supply (e.g. constant consumption). Futures prices express
the traders” view on the future development.
B Derivative trading — the transactions are not conditioned by
real natural gas consumption; they only contain the right of the
purchaser to buy, not the obligation.

Stock exchange prices are the commodity (natural gas) prices in the
defined point (e.g. at the terminal of certain gas pipeline or at a border
transfer station) and do not include price of transport and distribution
to end customer nor the price of storing the gas. Traders who trade
gas among themselves and then sell it to end customers usually trade
on stock exchange.
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Burzy, na nichZ se obchoduje s plynem, nejsou ve vSech
zemich. Vedle plynarenskych burz existuji i virtualni obchodni body
s plynem, v Ceské legislativé oznacované jako virtuélni prodejni
body. V téchto virtualnich bodech dochéazi k obchodnimu predani
plynu mezi jednotlivymi Géastniky trhu. V riznych zemich provozuji
tyto virtudlni body rizné subjekty; mohou byt spojeny s burzou,
nebo nemusi existovat viibec. Jejich rozmisténi v evropskych
zemich uvadi obr. 29.

Kromé burzovnich obchodi se zemni plyn obchoduije i na
zakladé dvoustrannych smluv a cena zemniho plynu mé pak
charakter ceny smluvni, zaloZené na dohodé obchodnich partnerd.
Ve smlouvéch (zejména v dlouhodobych kontraktech) se ¢asto
pro stanoveni ceny zemniho plynu (komodity) pouZiva cenovy
vzorec, ktery definuje cenu zemniho plynu v zavislosti na vyvoji cen
dal$ich komodit, jako jsou topné oleje a uhli (a v zavislosti na vyvoji
smé&nného kurzu).

Plynarenstvi
Gas industry

Stock exchanges where gas is traded often referred to as commodity
exchanges are not in all countries. Apart from the stock exchanges, there
are also virtual commercial points for gas known in Czech legislation
as virtual selling points. Commercial handover of gas between individual
participants of the market is realised in these virtual points. Various
subjects operate these virtual points in various countries; they can
be connected with stock exchange or they can be non-existent at all.
Their distribution in European countries is shown in Fig. 29.

Apart from exchange trading, natural gas is also traded upon
bilateral contracts; the price of natural gas then has the nature of
a negotiable price based on the agreement of business partners.

In contracts (especially the long-term ones) the price of natural
gas (the commodity) is often expressed by price formula defining
the natural gas price in dependence on price development of
other commodities such as fuel oils and coal (and in dependence
on the exchange rate).

OBR. 29: UMISTENI VIRTUALNICH OBCHODNICH BODU PRO OBCHOD SE ZEMNIM PLYNEM

FIG. 29: LOCATION OF THE VIRTUAL SELLING POINTS FOR NATURAL GAS TRADE
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POPTAVKA PO ZEMNIM PLYNU

Vyvoj spotieby zemniho plynu bude po celé sledované obdobi
ovliviiovan snizujici se disponibilitou tuzemského hnédého uhli,

v disledku ¢ehoz se bude rozvijet vyuziti zemniho plynu na
monovyrobu elektfiny a KVET a bude nutno nahradit dochézejici
tuzemské tfidéné hnédé uhli, pouzivané pro vyrobu tepla

v lokalnich vytopnach, ale i v domacnostech. Vyvoj spotieby plynu
v domécnostech (bez zahrnuti vlivu nahrady tfidéného hnédého

uhli) bude mit na vyvoj celkové spotieby plynu mirné negativni vliv.

Novym faktorem potencidlniho ristu spotieby plynu je jeho vyuziti
ve formé& CNG v sektoru dopravy. Spotfeba zemniho plynu ve
formé CNG vsak aktudlné, vzhledem k velké predikéni neurcitosti,
nebyla zaclenéna do predikce CSP, ale je provedena mimo ni.
Charakteristiky aktualnich predikci vyvoje spotieby plynu v CR Ize
shrnout do nasledujicich bodu:

B Dle referenéniho scéndre a rozvojové varianty vyrobni zékladny

elektrizani soustavy, oznaené 2012-Z (zakladni), naroste
mezi roky 2011 a 2040 celkova roéni spotieba plynu o 37 %
na uroven 118 TWh; predikéni pasmo, vymezené vysokym

a nizkym scénéarem, pritom &ini = 8 TWh od referenéniho
scénére; v objemovych jednotkéach se jednd o hodnoty

11,2 mld. m® s pdsmem % 0,76 mld. m® (vi¢i soucasné
spotiebé 8,2 mld. m® plynu).

B Jednotlivé kategorie spotreby se na uvedeném naristu budou

podilet velmi diferencované:

1. spotfeba na monovyrobu elektfiny se navysi z fadové
desitek GWh na hodnotu 11 TWh, coz odpovida naristu
05500 %,

2. spotfeba na KVET bude navySena o 240 % na hodnotu
25 TWh,

3. ostatni spotieba vyrobni sféry bude navySena o 2,8 % na
hodnotu 49 TWh,

4., spotfeba domacnosti poklesne o 8 % na hodnotu 24 TWh,

5. spotfeba vyvolané nutnosti nahradit dochézejici hnédé uhli
z jisté &asti zemnim plynem bude na konci obdobi &init
6,8 TWh.
B Budouci dosahovana celkova spotieba plynu bude velmi

vyrazné zaviset na mnoZstvi a charakteru provozu zejména nové
instalovanych elektraren PPC a zplisobu nahrady hnédého uhli

jako primarniho paliva u teplaren a zavodnich elektréaren.

GAS CONSUMPTION

The development of natural gas consumption is over the whole period

influenced by the decreasing availability of domestic brown coal. As

a result of this situation, the utilization of natural gas for electricity and

CHP will increase and it will be necessary to replace the dwindling

domestic sorted brown coal used for heat production in local heating

plants and in households. The development of gas consumption

in households (excluding the impact of sorted brown coal) will have

slightly negative impact on the overall gas consumption. Use of

CNG in transport sector is a new factor for potential growth of gas

consumption. Consumption of natural gas in the form of CNG but

currently, due to large predictive uncertainty has not been incorporated
into the natural gas prediction, but it is done separately. Characteristics
of current predictions of gas consumption in the Czech Republic can
be summed up to the following points:

B According to the reference scenario and the development variant
of the power system production base marked as 2012-Z (basic),
total annual gas consumption shall grow by 37% to the level
of 118 TWh between 2011 and 2040; prediction zone specified
by the high and low scenario amounts to + 8 TWh from the
reference scenario; in volume units it represents 11.2 bill. m®
with the tolerance % 0.76 bill. m® (to the current consumption
amounting to 8.2 bill. m?);

B The respective consumption categories participate in the above
increase in very different shares:

1. Consumption for the electricity mono-production will increase
from tens of GWh to 11 TWh which represents the growth
of 5,500%,

2. Consumption for CHP will increase by 240% to the value
of 25 TWh,

3. Other consumption of the production sector will grow by 2.8%
to the value of 49 TWh,

4. Household consumption will decrease by 8% to the value
of 24 TWh,

5. The consumption induced by the necessity to replace
the running-out brown coal partially by natural gas will amount
to 6.8 TWh by the end of the period,

B The future achieved total gas consumption will considerably
depend on the amount and nature of operation of the newly
installed CCGTs and the way of replacing brown coal as the
primary fuel for heating plants and auto-producers.
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B Dostupné simulované varianty rozvoje vyuZiti zemniho plynu B the available simulated variants of the natural gas utilization
pro monovyrobu elektfiny a KVET vymezuji na trovni CSP development for electricity mono-production and CHP specify
a pro horizont roku 2040 pasmo, v némz se, v zavislosti the zone of TGC for the 2040 horizon where the natural gas
na v budoucnu naplnénych, ¢i naopak nenaplnénych consumption will develop in relation to the fulfilled or unfulfilled
predpokladech jednotlivych rozvojovych variant, bude vyvijet expectations of the respective development variants; bottom limit
spotreba zemniho plynu; spodni hranice pasma ¢&ini pro rok of the zone of total annual gas consumption for 2040 amounts to
2040 na urovni celkové roéni spotfeby plynu 109 TWh, horni 109 TWh; the top one to 132 TWh,
hranice pak 132 TWh. B CNG consumption in traffic sector between 2011 and 2040 will,
B Spotieba CNG v sektoru dopravy mezi roky 2011 a 2040 according to the reference scenario of current predictions, grow
naroste dle referenéniho scénare aktudlnich predikci o 9 400 % by 9,400% to the level of 11.6 TWh.

na tdroven 11,6 TWh.
Fig. 30 shows the comparison of three development variants (basic,

Obr. 30 ukazuje srovnani tfech rozvojovych variant (zékladni, coal and gas). The comparison shows also basic variant, taking into
uhelné a plynové). Ve srovnani je rovnéz rozvojova varianta account the consumption of CNG. These selected variants, differing
zakladni, s uvaZovanim spotfeby CNG. Tyto vybrané varianty, liSici substantially in gas consumption, are further specified in chapter The
se vyrazné spotrebou plynu, jsou podrobné vymezeny v kapitole source base development and operation of the CR power system.
Zdrojova zékladna a provoz ES CR. Pro zakladni variantu rozvoje Tab. 5 shows estimated values of total gas consumption for basic
ES jsou predpokladané hodnoty celkové spotreby plynu uvedeny variant of the power system development.

v tab. 5.

OBR. 30: PREDIKCE CELKOVE SPOTREBY PLYNU - SROVNANI VARIANT - REFERENCNIi SCENAR

FIG. 30: PREDICTION OF TOTAL NATURAL GAS CONSUMPTION - COMPARISON OF VARIANTS -
REFERENCE SCENARIO
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TAB. 5: PREDIKCE CELKOVE SPOTREBY PLYNU - VARIANTA 2012-Z - REFERENCNIi SCENAR [GWh]

TAB. 5: PREDICTION OF TOTAL NATURAL GAS CONSUMPTION - VARIANT 2012-B -
REFERENCE SCENARIO [GWh]

2011 2012 2013 2014 2015 2020 2025 2030 2040
VO « Wholesale 37651 36578 37770 39089 39296 47499 49399 52246 64275
VO monovyroba elektfiny « WS monoproduction of electricity 200 200 1436 2392 2421 6197 6658 9159 11 009
VO vyroba elektfiny z KVET « WS CHP electricity production 2483 2213 2213 2480 2569 4341 4488 4649 7 358
VO vyroba tepla z KVET « WS CHP heat production 5832 5832 5986 6088 6044 7456 7449 7 585 13723
VO ostatni * WS others 29 135 28248 27965 27959 28093 29336 30041 30 091 29 475
VO ostatni — nédhrada za HU * WS others - substitute for brown coal 0 85 169 169 169 169 762 762 2711
SO * Medium consumption 8389 8074 8034 8112 8162 9089 9485 9632 10 751
SO vyroba elektiiny z KVET « MC CHP electricity production 465 413 413 463 480 813 841 871 1061
SO vyroba tepla z KVET « MC CHP heat production 10983 1121 1121 1140 1132 1396 1395 1421 1834
SO ostatni * MC others 6831 6518 6457 6467 6508 6837 7058 7 150 7178

SO ostatni — ndhrada za HU « MC others — substitute for brown coal 0 21 42 42 42 42 191 191 678

MO * Retail 12436 12177 12027 12012 12052 12651 13266 13478 14 867
MO vyroba elektfiny z KVET ¢ Retail CHP electricity production 155 138 138 154 160 271 280 290 354
MO vyroba tepla z KVET « Retail CHP heat production 364 364 374 380 377 465 465 474 611
MO ostatni * Retail others 11917 11633 11431 11393 11430 11830 12140 12333 12547
MO ostatni — ndhrada za HU ¢ Retail others — substitute for brown coal 0 42 85 85 85 85 381 381 1355
DOM « Households 26 189 25245 25096 25041 24998 24939 25248 25 086 26 134
DOM - néhrada za HU « Households - substitute for brown coal 0 64 127 127 127 127 572 572 2033
Bilanéni rozdil v DS « Balancing item in DS 1671 1718 1710 1711 1690 1817 1864 1907 2167
Celkova spotieba ZP v CR « Total consumption of NG in the CR 86335 83792 84636 85965 86198 95995 99262 102348 118193

ZDROIJE ZEMNIHO PLYNU PRO CR

Z pohledu zdroj&i zemniho plynu je pro CR rozhodujici schopnost
zajistit plyn na zahraniénich trzich, a to jak v dostate¢ném
objemu, tak z hlediska kontinuity dodavky. Tuzemska tézba

&ini jen néco mezi 1 az 2 % tuzemské spotfeby (zahrnuje

i odplyfiovani &ernouhelnych doll) a pfi sou¢asnych objemech
tézby Ize jeji moznosti odhadovat na zhruba 40 let. Pfipadné
vyuzivani bridlicového plynu ma zatim fadu rizik, mimo jiné

z dvodu problém pfi pfedbézném prizkumu loZisek. Zatim

se tedy v podminkach CR na tento zdroj zemniho plynu nelze
vérohodné spoléhat, i kdyZ v zamofi je tento zdroj perspektivni

a je jiz b&zné& vyuzivan. Lokality t&2by zemniho plynu v CR jsou
spolecné s prazkumnymi Gzemimi bfidlicového plynu uvedeny na
obr. 31. Proti potencidlni t€Zbé& nekonvencniho plynu se objevila
fada namitek a povoleni vydana na prizkumové aktivity byla
zruena. Situace se dostala do takové faze, kdy hrozi, Ze nebude
umoznén ani priazkum, takZze nebude mozné dat seriézni (daje

o potencialnich zasobach na &eském tzemi. Ceské plynarenstvi tak

v podstaté je a zfejmé i zUstane zavislé na dovozech.

GAS SOURCES FOR THE CZECH REPUBLIC

In view of natural gas sources it is decisive for the Czech Republic
to ensure gas on foreign markets both in view of sufficient volume
and in terms of continuous supplies. Domestic exploitation amounts
only to approx. 1 to 2% of total inland consumption (including
degassing of black coal mines) and at current volumes of exploitation
its potential can be anticipated for around 40 years. Potential use of
shale gas has many hazards so far, among others due to problems
with preliminary deposit surveys. This source therefore cannot be
relied on in conditions of the Czech Republic though overseas this
perspective source has been commonly used. Locations of possible
shale gas deposits in the Czech Republic are shown in Fig. 31
together with active location of natural gas exploitation. Number of
objections against unconventional gas exploitation turned up and the
approvals issued for exploration activities were cancelled. The situation
got to a phase when there is a danger that not even exploration will
be allowed so there might not be a chance to provide serious data
on potential reserves on the area of the Czech Republic. Czech gas
industry is and will probably be exclusively dependant on imports.
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OBR. 31: SOUCASNA TEZBA ZEMNIHO PLYNU A OBLASTI MOZNEHO VYSKYTU BRIDLICOVEHO PLYNU
FIG. 31: CURRENT NATURAL GAS EXPLOITATION AND AREAS OF POTENTIAL SHALE GAS DEPOSITS
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Zasoby zemniho plynu v teritoriich, odkud pfipadé v tvahu dovoz Natural gas reserves in territories from where import to EU countries is
do EU, uvadi obr. 32. possible are shown in Fig. 32.

OBR. 32: PROVERENE ZASOBY ZEMNIHO PLYNU V ZEMICH EXPORTUJICICH DO EVROPY
K31.12.2011 (DLE BP)

FIG. 32: PROVED NATURAL GAS RESERVES IN COUNTRIES EXPORTING TO EUROPE
AS ON 315" DECEMBER 2011 (ACCORDING TO BP)
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K rozhodujicim ruskym nalezi§tim patfi Urengojské a Medvédi
loZisko, ktera tézi rocné dohromady do 200 mld. m® plynu, pficemz
Gazprom soustavné rozsifuje svoje téZebni moznosti. V obdobi
2001-2007 byla uvedena do provozu fada loZisek a pfipravuje se
otevreni dalSich, jako napf. loZiska Jamal se zasobami 10 bil. m®
a podmoiského loZiska Stokman se zasobami 3,7 bil. m3. Plyn
z loZiska Jamal mé byt napojen na stavajici tranzitni systém na trase
vedouci pres Ceskou republiku dale do EU. Z loZiska Stokman
ma byt vybudovan plynovod s napojenim na pocatek plynovodu
Nord Stream. Obava, Ze by Rusko zastavilo dodavky plynu do
EU, je malo reélna. Podil vyvozu pfirodnich zdroji na celkovém
vyvozu Ruska &ini cca 80 %. Pro Rusko je nezbytnd spoluprace
s vyspélymi staty svéta véetné EU i z toho dlvodu, Ze potrebuje
$pickové technologie (napf. pro zpracovani LNG).

Projekty plynovodi nadnarodniho vyznamu

B South Stream
South Stream je pokraovéanim strategie Gazpromu
diverzifikovat trasy pro dopravu ruského plynu do Evropy.
Zakladem je vylouceni pevninské cesty pres Bélorusko
a Ukrajinu a jeji nahrazeni plynovodem pod Cernym morem
na vychod Balkanu. Dal$i pokraovani pevninskou cestou
by mélo zajistit plyn statim jihovychodni a stfedni Evropy.
Ve véci vystavby plynovodu South Stream zaujima EU neutralni
stanovisko. V prosinci 2012 byla zahéjena stavba prvni etapy
South Stream, ktera sestéva z kontinentélni trasy napfi¢
Ruskem, tzv. South Coridor z Voronézské oblasti k pobrezi
Cerného more. Dokon&ena m4 byt v prab&hu roku 2015.
Terminy je Rusko odhodlané plnit vzhledem ke snaze uvést
South Stream do provozu dfive nez konkurenéni projekty
a v souladu se zamérem Gazpromu na udrzeni, respektive
zvySeni objemi dodavek plynu Evropé. S dokonéenim
projektu plynovodu, které se v tuto chvili jevi jako realné, by
role B&loruska, Ukrajiny, Slovenska a &astedné také Ceské
republiky, coby tranzitnich zemi pro rusky plyn, klesla na
okrajovou Uroven.

B Trans-Kaspicky plynovod (TCP)
Jde o podmorsky plynovod pod Kaspickym morem, ktery ma
privadét plyn z Turkmenistanu do AzerbajdZanu. Z jednani
v zafi 2012 vyplynul souhlas Turkmenistanu dodévat Trans-
-Kaspickym plynovodem v budoucnu az 40 mid. m® plynu
ro€né v souhrnu pro Turecko a Evropu. Na Trans-Kaspicky
plynovod navazuje na pobiezi Azerbéjdzanu stéavajici Jiho-
Kavkazsky plynovod pokradujici tizemim Azerbajdzanu a Gruzie
do Turecka.

The dominant current Russian gas deposits are the Urengoi and

Medvezhye deposits which together produce 200 bill. m® of gas

a year while Gazprom keeps extending its exploitation potential.

In 2001-2007 number of deposits was put into operation and opening

of others is being prepared, e.g. the Yamal deposit with 10 trillion m?

reserves and the undersea Shtokman deposit with 3.7 trillion m® gas

reserves. Gas from the Yamal deposit shall be fed to the existing transit

system in the route running through the Czech Republic further to EU.

Gas pipeline from the Shtokman deposit shall be built with connection

to the beginning of the Nord Stream gas pipeline. Concerns that

Russia could cut off gas supplies to EU countries are not too realistic.

Share of exporting natural sources in total Russian exports amounts

to approx. 80%. Russia needs cooperation with developed countries

of the world including the EU as it needs top technologies (e.g. to

process LNG as a new industry).

Projects of transnational importance

South Stream

The South Stream gas pipeline is a continuation of Gazprom
strategy to diversify routes for Russian gas transportation to
Europe. It is based on excluding the continental sections through
Belarus and Ukraine and replacing them by the pipeline in the
Black Sea to the east of the Balkans. Further land route should
ensure gas supplies to countries of south-east and Central Europe.
In terms of the South Stream pipeline, the EU takes a neutral
view. First phase of the South Stream pipeline, consisting of the
continental route through Russia, so-called South Corridor from
the Voronezh area to the coast of the Black Sea, was commenced
in December 2012. It shall be completed in course of 2015.
Russia is determined to meet the deadlines with respect to the
effort to put South Stream into operation before the competition
projects and in compliance with Gazprom intention to maintain

or increase the volumes of gas supplies to Europe. After the gas
pipeline is completed, which currently seems to be a realistic plan,
the role of Belarus, Ukraine, Slovakia and partly also the Czech
Republic as transit countries for Russian gas would decrease

to marginal level.

Trans-Caspian Gas Pipeline (TCP)

It is a submarine gas pipeline under the Caspian Sea which should
supply gas from Turkmenistan to Azerbaijan. Negotiation held in
September 2012 resulted in Turkmenistan’s approval to supply

up to 40 bill. m® of gas for Turkey and Europe through the Trans-
Caspian pipeline. The Trans-Caspian pipeline connects to the
existing South Caucasus pipeline by the Azerbaijan coast and runs
on through the area of Azerbaijan and Georgia to Turkey.
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B Trans-Anatolsky plynovod (TANAP)
Projekt navazuje na trasu Jiho-Kavkazského plynovodu na
vychodé, prochazi Tureckem a jeho styény bod s Evropou
maé byt na bulharsko-turecké hranici. Aktualné se v souladu
se zamérem na stavbu Trans-Kaspického plynovodu poéita
s postupnym rozsifovanim projektu Trans-Anatolského
plynovodu az na kapacitu 60 mld. m® ro¢né, coz odpovida
soubéZnym dodavkam turkmenského a azerbajdzanského
plynu. Stavba prvni linie TANAP ma zacit v roce 2013,
dokonéeni se ocekava v roce 2018.

B Nabucco-west
Jedna se o evropskou variantu pro prepravu plynu
z Azerbajdzanu a z Turkmenistanu. Pévodni projekt Nabucco
zahrnoval trasu napfi¢ Tureckem. Tu v8ak vzali do vlastni
reie Azerbajdzan s Tureckem a nahradili ji svym projektem
TANAP. Nabucco-west je tak zbyvajici evropskou trasou,
tfetinou z délky ptvodniho projektu Nabucco. Z turecko-
-bulharské hranice ma prebirat plyn z TANAP a privadét jej
az do rakouského uzlu Baumgarten. Projekt pogita v prvni
fazi s linii o kapacité 10 mld. m®plynu ro¢né, rozsiteni
kapacity pfichazi v Gvahu az na 30 mld. m® ro¢né. Stavba
muZe zapo it nejdfive v roce 2013, s dokoncenim se pocita
k roku 2018. Po redukci projektu na Cisté evropskou ¢ast
Nabucco-west nepanuje v konsorciu Uplny soulad s timto
zdmérem. Realizace plynovodu, které se donedavna jevila
¢im dal méné pravdépodobna kvili nevyresSené otazce
zasobovani plynem, nabyva nyni opét na vyznamu, a to zvlast
diky poslednim vyjednévanim o Trans-Kaspickém plynovodu.
Plynovod Nabucco-west by diky svému planovanému
dovedeni do Rakouska k uzlu Baumgarten mohl potencialné
zésobovat i Ceskou republiku, co? je ale podmin&no vystavbou
propojovaciho plynovodu mezi Rakouskem a CR na trase
Baumgarten—Lanzhot.

B Trans-Adriaticky plynovod (TAP)
Vyse popsany plynovod Nabucco-west neni jedinym zamérem
na dodavky plynu z tranzitu plynovodem TANAP. Projektu
Nabucco-west nejvaznéji konkuruje projekt Trans-Adriatického
plynovodu (TAP). Trasa TAP pfiblizné navazuje na TANAP,
prochazi Reckem a Albénii a dale pod Jaderskym mofem az do
Italie. Zamys$lena kapacita TAP je obdobna jako u Nabucco-
-west — v prvni fazi 10 mld. m® plynu ro¢né, s moznym
roz§ifenim na 20 mld. m® ro¢né.

Plynéarenstvi
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Trans-Anatolian Gas Pipeline (TANAP)

The project connects to the route of the South Caucasus

gas pipeline in the east, it runs through Turkey and its point of
contact for Europe should be at the Bulgarian-Turkish border.

In compliance with the intention to build the Trans-Caspian
pipeline, gradual extension of the Trans-Anatolian pipeline is
currently considered up to the capacity of 60 bill. m® a year,
which corresponds with concurrent supplies of the Turkmen and
Azerbaijanian gas. Construction of the first line of TANAP shall
commence in 2013, completion is expected in 2018.

Nabucco-West

It is the European parallel to transport gas from Azerbaijan and
Turkmenistan. The original Nabucco project included the route
through Turkey but Azerbaijan and Turkey decided to take charge
of this section and replaced it by their TANAP project. The
Nabucco-West pipeline therefore covers the remaining European
route; one third of the original Nabucco project length. It shall be
fed from the TANAP pipeline at the Turkish-Bulgarian border and
carry the gas up to the Austrian Baumgarten hub. Annual capacity
of 10 bill. m® is expected for the first phase of the project with
possible extension to up to 30 bill. m® a year. The construction can
start in 2013 at the earliest; completion is expected in 2018. After
the reduction of the project to its purely European Nabucco-West
section, there is not a full agreement within the consortium as far
as this intention is concerned. Implementation of the gas pipeline,
which seemed less and less likely in the recent period, re-gains the
importance especially due to the late negotiations concerning the
Trans-Caspian pipeline. The Nabucco-West pipeline, thanks to its
termination in the Baumgarten hub in Austria, could potentially also
supply the Czech Republic though these supplies are conditioned
by construction of the interconnecting gas pipeline between
Austria and the Czech Republic in the route Baumgarten-Lanzhot.

Trans-Adriatic Gas Pipeline (TAP)

The above described Nabucco-West pipeline is not the only
intention to supply gas by transit from the TANAP gas pipeline.
The most serious competition to the Nabucco-West project is

the Trans-Adriatic pipeline (TAP). Route of the TAP more or less
follows the TANAP, runs through Greece and Albania and then
under the Adriatic Sea all the way to Italy. Planned capacity of TAP
is similar to the one of Nabucco-West — 10 bill. m® of gas a year
with potential extension to 20 bill. m® a year.



54

OTE, a.s. Zprava o o&ekavané rovnovaze mezi nabidkou a poptavkou elektfiny a plynu 2012

Plynérenstvi

Gas industry

B South Gas Corridor (SGC)
Jizni plynovodni koridor je souhrnné oznaceni pro komplex
projektti definovany a podporovany ze strany EU, jehoz cilem
je rozsiteni diverzifikace zdroju pro zasobovani zemi EU plynem
z oblasti Kaspického more (Azerbajdzan, Turkmenistén),
stfedni Asie, stfedniho vychodu (zejména Iran) a z vychodniho
stfedomoti. Do této skupiny projektl tak spadaji zminéné
projekty Trans-Kaspického plynovodu, Trans-Anatolského
plynovodu, Nabucco-west, ale i plynovody vedouci z vychodniho
stfedomoi na Krétu a déle do pevninského Recka.

Svym zplsobem samostatnym projektem je i plynovod GUEU,
tzv. White Stream, spojujici podmorskym plynovodem Gruzii
s Ukrajinou nebo Rumunskem, odkud dodévky rovnéz maji
smérovat do stfedni Evropy. Z hlediska zdroji pfichézi do Gvahy
volné kapacity Azerbajdzanu, Turkmenistanu, piipadné iranu.
Vystavba tohoto plynovodu se vSak jevi jako mélo pravdépodobna
kvali jeho omezenym pfinosdm.

Schematické vyznaceni uvedenych tras plynovodu
nadnarodniho vyznamu je uvedeno na obr. 33.

B South Gas Corridor (SGC)
The South Gas Corridor is a summary name for a complex of
projects defined and supported by EU whose aim is to extent
diversification of sources for supplies of EU countries by gas from
the area of the Caspian Sea (Azerbaijan, Turkmenistan), central
Asia, Middle East (especially Iran) and eastern Mediterranean.
This group of projects includes the above Trans-Caspian pipeline,
Trans-Anatolian pipeline, Nabucco-West but also gas pipelines
running from the east Mediterranean to Crete and further to
continental Greece.

Sort of independent project is the GUEU gas pipeline, so-called White
Stream, connecting Georgia with Ukraine or Romania by a submarine
gas pipeline whose supplies shall also direct to Central Europe. In view
of the sources, free capacities in Azerbaijan, Turkmenistan or Iran can
be considered. Construction of this pipeline however seems rather
unlikely due to its limited benefits.

The above routes of pipelines of transnational importance are
schematically shown in Fig. 33.

OBR. 33: PROJEKTY MEZINARODNICH PLYNOVODU S VYZNAMEM PRO CR

FIG. 33: PROJECTS OF TRANSNATIONAL GAS PIPELINES IMPORTANT FOR THE CZECH REPUBLIC
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PROVOZ PLYNARENSKE SOUSTAVY
Simulace budouciho chodu plynarenské soustavy byla provedena
jednouzlové. Vzhledem k této skuteénosti je nutno prezentované
vysledky chépat jako vybrané provozni stavy, které nemusi byt
z pohledu provozu sitové infrastruktury prichodné. Pokud v§ak
prezentované bilance ukazuji problematické provozni stavy,
nastanou tyto pravdépodobné i v redlném provozu. Rovnovéha
indikovana timto postupem je tedy vici redlné dosazitelné provozni
rovnovaze podminkou nutnou, nemusi v8ak byt dostacuijici.
Dominantni vliv na podobu budouci plynové bilance bude mit,
vzhledem k mife, s jakou se budou jednotlivé slozky vyvijet v Case,
zejména vyvoj instalované kapacity vyrobni zakladny ES, jmenovité
velkych paroplynovych jednotek vyuZivajicich zemni plyn a vyvoj
instalované kapacity zasobnikl a moznosti Cerpani a vtlaceni.
Pro dvé posledné jmenované veli€iny byly definovany dvé krajni
provozni varianty plynarenské soustavy (nizka a vysoka), dvé
varianty s opa¢nym vyvojem spotrieby a rozvoje zasobnik( plynu
(kriticka a komfortni) a varianta referenéni se stfednim vyhledem.
Obr. 34 souhrnné charakterizuje vymezené provozni varianty.

Plynarenstvi
Gas industry

OPERATION OF THE CZECH REPUBLIC GAS SYSTEM
With respect to the used single-node solution, all presented results
shall be understood as selected operational states which might not be
passable in terms of the network infrastructure operation. However,
if the presented balances show problematic operational states, they
will probably appear in real operation. The balance indicated by this
procedure is therefore a necessary condition towards the achievable
operational balance in practice but it might not be fully sufficient.

Due to the rate in which individual compounds will develop in
time, especially the installed capacity of the power system production
base, in particular the large steam-and-gas units using natural gas,
the development of the installed storage capacity and possibilities
of injection and withdrawing will have prevailing effect on the form of
future gas balance. Two extreme operational variants of the gas system
(Low and High), two variants with opposite consumption development
and development of gas storages (Critical and Comfort) and
a reference variant with mid perspective were defined for the two later
mentioned variables. Fig. 34 summarises characteristics of the defined
operational variants. In critical variant, development of storage capacity

OBR. 34: VARIANTY ROZVOJE PLYNARENSKE SOUSTAVY

FIG. 34: VARIANTS OF GAS SYSTEM DEVELOPMENT

Rozvoj kapacity zasobnikd

Development of installed
gas storage facilities
(GSF) capacity

Rozvoj celkové spotieby plynu ..

Development of total gas
consumption (TGC)

Nizka CSP « Low TGC
Nizky scénar vyvoje ostatni spotreby
Varianta rozvoje ES: 2012-U (uhelnd)

Low scenario of other consumption development
PS development variant: 2012-C (coal)

Vysoka CSP ¢ High TGC
Vysoky scéndr vyvoje ostatni spotieby
Varianta rozvoje ES: 2012-P (zpoZdéna, plynova)
High scenario of other consumption development
PS development variant: 2012-P (delayed, gas)

Minimalni rozvoj kapacity zasobniku
(2,7 TWh novych kapacit)

Minimal GSF development
(2.7 TWh of new capacities)

(navySeni 0 9,3 %  increase by 9.3%)

Maximalni rozvoj kapacity zasobniku
(18,8 TWh novych kapacit)

Maximal GSF development
(18.8 TWh of new capacities)

(navySeni o 64 %  increase by 64%)

Referencni  Reference
Referenéni scénar ostatni spotieby

Reference scenario of other consumption
Varianta rozvoje ES CR: 2012-Z

CR PS development variant: 2012-B

Referenéni rozvoj zasobnikd plynu
(10,9 TWh novych kapacit)

Reference development of gas storages
(10.9 TWh of new capacities)
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Dle varianty kritické by zasobnikova kapacita plynarenské soustavy
byla rozvijena netimérné rozvoji spotfeby (zejména rozvoji vyroby
elektfiny z plynu), a disponovala tak kapacitou zasobnikl plynu
i Cerpacim a vtlacecim vykonem nedmérné nizkym. U varianty
komfortni by byla situace opacn4, kapacita zasobnikd, vtlaceci
a Gerpaci vykony by byly neimérné vysoké. Z toho pohledu je
mozno varianty kritickou a komfortni oznagit za nevhodné z pohledu
ekonomie provozu.

Daéle jsou uvedeny vybrané pfiklady vysledkd simulaci provozu
plynarenské soustavy.

Varianta komfortni, béZny provoz

Obr. 35 ukazuje typicky ro¢ni provoz plynarenské soustavy

v simulovaném roce 2030 z pohledu analyzy hlavnich bilanénich

kategorii. Z obrézku je dobre patrné, ze:

B Zatimco spotieba plynu na monovyrobu elektfiny a KVET (hnédy
priibéh) je téméF konstantni po cely rok, ostatni spotieba je
zasadné ovlivnéna vyuzitim plynu na vytapéni, a jeji pribéh
(modfe) tak uréuje i pribéh celkové spotieby plynu (oranZzové).

B Bé&hem letnich mésich pfevySuje dovoz plynu (fialovy prabéh)
poptavku, a dochazi tedy ke vtlaceni plynu do zasobnikd
(zelena plocha), zatimco v zimnim obdobi je dovoz na
konstantni ro¢ni Urovni nizsi nez spotreba a k jejimu pokryti je
potfeba plyn ze zasobnikl Cerpat (Cervena plocha).

B Stav zasobnikl plynu je maximalni pfed zahajenim Cerpani
v zimnim obdobi, coz znézorfuje zeleny pribéh (stav je
zobrazen na druhé ose). Stav naplnéni zadsobnikd plynu je
u komfortni varianty po cely rok priblizné o 14 TWh vy$si nez
u varianty kritické (neni znazornéna), coz garantuje vyrazné
vy$8i pfipravenost soustavy na abnormalni stavy.

is not adequate to the development of consumption (in particular to the
development of electricity production from gas) and had a low storage
capacity and low withdrawal and injection ability. In comfortable variant,
situation would be opposite, capacity of storages and their withdrawal
and injection ability would be disproportionately to unnecessarily high.
As per this point of view, critical and comfort variants are inappropriate
in terms of economy of operation.

Further are mentioned examples of the results of simulations of the
gas system.

Comfort variant, regular operation

Fig. 35 shows typical annual gas system operation in view of analysis

of the main balance categories in simulated year 2030. The picture

shows several important findings:

B While gas consumption for electricity monoproduction and CHP
(brown color) is almost constant throughout the year, other
consumption is significantly influenced by the use of gas for
heating, and its course (blue color) determines the course of the
total consumption of gas (orange color).

B Gas imports (purple color) excess during the summer months
gas demand, and there is therefore a gas injection into storages
(green area), while import in winter is on constant level lower than
consumption and its coverage is provided by gas from storages (red
area).

B State of the storages is maximum before withdrawal in the winter
period, which shows a green course (state is displayed on the
second axis). State of storages is for comfort variant approximately
about 14 TWh higher than for the critical variant (not shown),
which provides higher readiness of system for abnormal situations.

OBR. 35: PROVOZ SOUSTAVY (2030) — VARIANTA KOMFORTNI

FIG. 35: GAS SYSTEM OPERATION (2030) - COMFORT VARIANT
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Varianta referencni, omezeni dovozu a podnormaini teplota
Obr. 36 ukazuje vyvoj situace v plynarenské soustavé pro pripad
omezeni dovozu plynu za sou¢asného vyskytu podnormalnich teplot
(teploty v lednu a tnoru dlouhodobé na drovni -12 °C), to v8e pro
referenéni variantu rozvoje plynarenské soustavy. K omezeni dovozu
plynu dojde dle simulace dne 15. ledna, a to na 25 % obvyklé
hodnoty, coz v obrazku znazorfiuje fialovy pribéh. NavySeni spotfeby
vlivem vysoce podnormdlnich teplot a snizeni dovozu je kryto ze

100 % navySenim Cerpani plynu ze zasobnik. Jak je z obrazku patrno:

B Ve srovnani s prfedchozim obrazkem dochéazi k vyrazné vys§Simu
Cerpani ze zasobniki plynu, piiblizné na 3,5nasobek béznych
hodnot.

B P¥i 100% pokryti pouze navySenim Cerpani ze zasobnikd plynu

dojde k omezeni provozu 19. Ginora, tedy po 35 dnech provozu

s touto kombinaci provozné negativnich vlivi. Od tohoto dne
by tedy bylo nutno pfistoupit k omezovani spotieby.

B K omezeni provozu dojde nikoliv vlivem GpIného vy&erpani
zasobnikd, ale vlivem nedostate¢ného dostupného vykonu
Serpani v daném okamziku.

B Operativni navySeni dovozu za iéelem pokryti navySeni spotieby
vlivem podnormalnich teplot nema vyraznéjsi dopad na pocet dn,
po které mize soustava fungovat pfi této velmi nepfiznivé kom-
binaci negativnich vlivii — pri 50% kryti vy$si spotfeby navySenim
dovozu z jinych lokalit by do$lo k omezeni provozu po 42 dnech.

Plynéarenstvi
Gas industry

Reference variant, limited import and sub-normal temperatures
Fig. 36 shows the gas system development in the situation when the
gas imports are limited with concurrent appearance of sub-normal
temperatures (temperatures in January and February -12 °C) for the
reference gas system development variant. The simulated import limitation
at 25% of the normal value occurs on 15 January, which represents
the purple course. The increase in consumption due to high subnormal
temperatures and reduced import are 100% covered by increased
withdrawal from gas storages. As can be seen from the picture:
B This situation leads to significantly higher utilization of gas storages
(8.5 more than usual) in comparison with the previous picture.
B The limited operation will occur on the 19th of February, after 35
days of operation with the combination of negative influences
(at 100% coverage only by increasing the utilization of storage
facilities). It will be necessary to reduce consumption from that date.
B The limited operation will not occur due to total withdrawal of storages,
but due to the lack of available withdrawal capacity at the moment.
B Operational rise in imports to cover the increase in consumption
due to subnormal temperature has no significant impact on
the number of days that the system can operate at this very
unfavorable combination of negative factors — 50% coverage
of higher consumption by increasing imports from other locations
would lead to limited operation after 42 days.

OBR. 36: PROVOZ SOUSTAVY (2030) - REFERENCNI - OMEZENI DOVOZU, PODNORMALNI TEPLOTY

FIG. 36: GAS SYSTEM OPERATION (2030) — REFERENCE - LIMITED IMPORTS, SUB-NORMAL TEMPERATURES
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Plynarenska soustava je dle vysledkd jednouzlové simulace chodu
a pii zohlednéni prijatych predpokladli provozovatelna pro vSechny
analyzované rozvojové varianty a bézné provozni stavy. Dle simulace
referenéni varianty rozvoje plynarenské soustavy by i v pripadé
kombinace vyrazné teplotné podnormalnich podminek a vyrazného
omezeni dovozu plynu byla soustava provozovatelna. Rozvoj

9/2030

10/2030
11/2030
12/2030

The gas system is, according to results of the single-node simulation
of operation and when considering all the above presumptions, able to
operate in all analysed development variants and common operational
state. The ability to operate under significantly abnormal temperature
conditions — according to the reference variant simulation of the gas
system development, the gas system would be able to operate even
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zésobniki plynu nepfiméfené nizky vzhledem k rozvoji spotieby (dle
varianty kritické) by byl vyrazné rizikovym stavem, a to zejména pfi
soucasném vyrazném omezeni dodavky plynu a vyrazné teplotné
podnormalnich podminkdach; bezpe¢nost provozu by v takovém
pfipadé byla vyrazné neuspokojiva jiz od roku 2024.

Pro zajisténi bezpe&ného provozu plynarenské soustavy
v situaci intenzivniho rozvoje vyuZziti zemniho plynu pro monovyrobu
elektfiny a pouziti zemniho plynu jako nahrady za dochézejici
zasoby hnédého uhli dle varianty 2012-P bude zapotfebi instalovat
do roku 2040 novou kapacitu zasobnik(i nasledovné: intenzifikace
zéasobnik( v Tvrdonicich a Uhficich, instalace zasobniku v lokalité
Damborice a ¢astecné také v lokalitach Breclav a Dolni RoZinka;
celkové 57 % nové kapacity oproti roku 2012.

Ve stfednédobém vyhledu (do roku 2020) a v nékterych
letech i pozdéji by v nékterych pripadech bylo mozno zajistit
dalsi provoz plynarenské soustavy v situaci krajné nepfiznivych
podminek (vyrazné teplotné podnormalni vyvoj a vyrazné snizeni
dovozu) odstavenim vybranych paroplynovych jednotek, protoze
v tomto obdobi vyrobni zdkladna ES CR vykazuje relativné
vyznamné prebytky vykonové a vyrobni kapacity zdrojové
zakladny. Predlozené feseni diivodné pfedpoklada existenci
dostatecné dimenzované potrubni ¢asti plyndrenské soustavy,
kterad nebude kritickym faktorem v zaji§téni bezpe&ného provozu,
zejména v poruchovych &i spotfebné nadnormalnich stavech.
Provozovatelnost v takovych pripadech, které jsou indikovany
v predloZené jednouzlové vyhledové bilanci, je nutno dale ovérovat.

INFRASTRUKTURA PLYNARENSKE SOUSTAVY

Pfepravni soustava

Ukolem prepravni soustavy je zajisténi dopravy plynu od hranic CR

pres Gzemi statu k pfedavacim mistdm do distribucnich siti a pfimo

pfipojenym odbérateltim. Prepravni soustavou je také zajistovana
doprava plynu do zasobnikd plynu v rezimu vtlaceni a doprava
opacnym smérem ze zasobnikd v reZimu Cerpani. Druhou funkci
prepravni soustavy je zabezpe€ovani tranzitu plynu do tretich

zemi, predevS§im do z4padni Evropy. Pfepravni soustava se sklada

ze dvou hlavnich ¢asti:

B Tranzitni soustava zajistuje jak mezinarodni tranzitni prepravu,
tak dodavku pro tuzemské spotrebitele. Tato dodavka se
uskuteCniuje prostrednictvim preddvacich stanic z tranzitni
soustavy do distribucnich siti, pfipadné pfimym odbérateldim,
nebo pretokem z tranzitni soustavy do vnitrostétni prepravni
soustavy a z ni pak pres predavaci stanice do distribuénich siti.
Na tranzitni soustavu nejsou pripojeny zasobniky plynu, prvni
propojeni tohoto druhu se pfipravuje na rok 2013. Na zahraniéni
plynérenské soustavy je tranzitni soustava napojena Sesti
hrani¢nimi pfedavacimi stanicemi (HPS). Pohyb plynu a potfebny
tlak v soustavé, véetné zajisténi tlakdl na predavacich mistech
viiGi zahraniénim soustavam, zaji$tuji kompresni stanice (KS),

under the combination of significantly abnormal temperature conditions
and considerable restriction of gas imports. Inappropriately low
development of gas storages with regard to consumption development
(according to Critical variant) would be a considerably risky situation
especially in the case of concurrent significant restriction of gas
imports and abnormal temperature conditions; operational safety

in such case would be highly unsatisfactory as soon as in 2024.

New storage capacities have to be installed by 2040 to ensure safe
operation of the gas system in a situation of intensive development

of natural gas use for electricity monoproduction and for brown coal
substitution (variant 2012-G): intensification of Tvrdonice and Uhfice
storages, commissioning of Dambofice storage and partly also in
locations Breclav and Dolni RoZinka, overall 57% of new capacity
compared to 2012.

In mid-term perspective (by 2020) and in some later years, further
operation of gas system during unfavourable conditions (subnormal
temperatures and significant reduction of gas import) can be ensured —
in some cases — by shutting the selected steam-gas units because
the production base shows rather important excess of installed
and production capacity of the CR power system source base.

The presented solution reasonably expects existence of sufficiently
dimensioned pipeline part of the gas system which shall not be the
critical factor in ensuring safe operation especially in failure states
or abnormal consumption states. The ability to operate in the cases
indicated in the presented single-node bilance shall be verified.

GAS SYSTEM INFRASTRUCTURE

Transport system

The task of the transport system is to secure transportation of gas

from borders of the Czech Republic through the area of the country

to transfer points to distribution networks and directly connected

consumers. The transport system also provides transportation of gas
to gas storages in injection mode and in the opposite direction from
gas storages in withdrawal mode. Another function of the transport
system is to ensure gas transit to third countries, especially to Western

Europe. The transport system comprises two main parts:

B The transit system ensures both international transport and
supplies for domestic consumers. These supplies are realised by
means of delivery stations from the transit system to distribution
networks or direct consumers or by means of outflow from the
transit system to the inland transport system and from there
through transfer stations to distribution networks. No gas storages
are connected to the transit network; first such connection is
prepared for 2013. The transit system is connected to foreign gas
systems through six border delivery stations (BDS). Movement of
gas as well as the required pressure within the system, including
the pressure in delivery points to foreign systems, are provided by
compression stations (CS) located in mutual distances of approx.
100 km. Pressure at the input to the Czech gas system is ensured
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které jsou rozmistény zhruba po 100 km. Tlak na vstupu do Ceské
plynéarenské soustavy zajistuje posledni kompresni stanice na
slovenském Useku tranzitni soustavy Ivanka pri Nitre.

B Vnitrostatni pfepravni soustava zajistuje prepravu plynu
od tranzitni soustavy do regiond. Vnitrostatni prepravni soustava
je v Sesti stanicich propojena s tranzitni soustavou. Tyto
stanice zajistuji dodavku smérem od tranzitni do vnitrostatni
prepravni soustavy. Na vnitrostatni pfepravni soustaveé jiz nejsou
kompresni stanice. Vnitrostatni pfepravni soustava je pres HPS
Mokry H4j (na slovenském Gzemi, pfedavaci misto na piivodnim
plynovodu Bratrstvi) napojena na slovenskou plynarenskou
soustavu. Na vnitrostatni prepravni soustavu jsou v soucasnosti
napojeny vSechny zasobniky plynu — 8 tuzemskych zasobnikd
i pronajaty slovensky zasobnik Lab.

Z obou ¢&asti prepravni soustavy je zemni plyn dodavan do
distribu¢nich siti prostfednictvim zhruba 80 predavacich
stanic. Na prepravni soustavu jsou pfimo pfipojeni i koncovi
odbératelé; v soudasnosti se jedné o 7 pripojnych mist, z nichz
nejnovéjsi pripojné misto BeCov bude zajiStovat dodavky plynu
pro budovanou paroplynovou elektrarnu PoGerady. Ocekavana
vystavba obdobnych zdroji si do budoucna vyzada budovani
dalSich pfimych odbérnych mist z prepravni soustavy.

Prepravni soustava byla od poc¢atku své existence v 70. letech
budovana tak, Ze se poditalo s jednosmérnym tokem zemniho
plynu ze Sovétského svazu do Ceskoslovenska a déle do zapadni
Evropy. Vzhledem k rozvoji evropské plynéarenské sité, vzniku
novych prepravnich smérd, i vzhledem k redlnym problémim
(tzv. plyndrenska krize v lednu 2009) se ukazalo, Ze je nezbytné,
aby naSe plynarenska soustava byla schopna zajistit i tok plynu
obracenym smérem. Prakticky jde o to, aby se zemni plyn, ktery
by byl dodan do Némecka napf. plynovodem Nord Stream, mohl
prepravit do CR a dale na Slovensko. Pfislu$na opatfeni umoziiujici
tento zpétny tok byla realizovana na 7 bodech v soustavé v letech
2009 az 2011.

Vyluénym vlastnikem licence na prepravu plynu na tzemi
Ceské republiky je spoleénost NET4GAS, s.r.o0., patfici do skupiny
RWE. V soucasné dobé se uvaZzuje o prodeiji této spolecnosti
novému majiteli. Schéma prepravni soustavy je uvedeno na
obr. 37. Obrazek odpovidd aktudlnimu stavu (zejména zprovoznéni
plynovodu Gazela v lednu 2013 a napojeni PPC Poderady)

a souGasné uvadi i zaméry na rozSifovani pfepravni soustavy.

Plynéarenstvi
Gas industry

by the last compression station in Slovak section of the transit
system called Ivanka pri Nitre.

B The inland transport system ensures transport of gas from
the transit system to regions. The inland transport system is
interconnected to the transit system in six stations. These stations
provide the supply from transit system to the inland transport
system. There are no compression stations at the inland transport
system. The inland transport system is connected to the Slovak
gas system through the Mokry Héj border delivery station (in
Slovakia, transfer point at the original Brotherhood gas pipeline).
All gas storages — 8 Czech storages and the hired gas storage
Lab in Slovakia — are currently connected to the inland transport
system.

Gas is supplied to distribution networks from both parts of the
transport system by means of approx. 80 delivery stations. End-
consumers are also directly connected to the transport system; there
are currently 7 connection points of which the newest one is the Becov
connection point which shall ensure gas supply for the constructed
steam-gas power plant Po€erady. The expected construction of similar
sources shall in future require establishing of other direct delivery
points from the transport system.

The transport system was from the beginning of its existence in
1970’s designed for one-way direction of the natural gas flow from the
Soviet Union to Czechoslovakia and further to Western Europe. With
respect to the development of European gas network, establishment
of new transport directions and in view of real-life issues (so-called gas
crisis in 2009), it turned up to be necessary for our gas system to be
capable of operation with gas flow in the opposite direction. It means
that the gas that was delivered to Germany e.g. by the Nord Stream
gas pipeline can be forwarded to the Czech Republic and further to
Slovakia. Appropriate measures allowing this reverse operation were
implemented in seven points within the system in 2009 to 2011.

NET4GAS, s.r.0. belonging to the RWE Group is the exclusive
owner of the licence for gas transportation in the area of the
Czech Republic. Sale of the company to a new owner is currently
being considered. Basic scheme of the transport system including
the anticipated changes is shown in Fig. 37. Picture corresponds
to the current situation (in particular Gazela pipeline commissioning
in January 2013 and the connection of Po¢erady PPC) and noted also
plans to expand the transmission system.
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OBR. 37: SCHEMA PREPRAVNI SOUSTAVY - STAV K ROKU 2012 A OCEKAVANY ROZVO)
FIG. 37: SCHEME OF THE TRANSPORT SYSTEM - SITUATION IN 2012 AND EXPECTED DEVELOPMENT
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Ocekavany rozvoj prepravni soustavy

B Napojeni zasobniku Tvrdonice do KS Breclav. \lyznam
spociva predev§im v moznosti dodavat plyn ze zasobniku
pfimo do tranzitni soustavy, nebot v§echny zasobniky jsou
dosud vyvedeny jen do vnitrostatni prepravni soustavy
a zpétny pretok ddle do tranzitu dosud nebyl mozny. Planované
zprovoznéni je v roce 2013.

m Vystavba plynovodu Moravia. U&elem je posileni kapacity
prepravy smérem na sever Moravy. Oblast severni Moravy
je z hlediska kapacity predavacich mist do distribu¢nich siti
poddimenzovana a mohly by vznikat problémy v dobé vtlaceni
do zasobniki (zejména po navySeni kapacity zasobniku
Tranovice) i v disledku pfipojeni vyznamnéjich spotrebitelu.
Vyhledové se uvazuje i o dalSim napojeni na polskou
plynarenskou sit. Vystavba je planovana priblizné na obdobi
2015-2017, zatim vSak jde jen o predbézny investicni zamér.

B Posileni kapacity HPS Cieszyn. Rozsifeni kapacity nedavno
zprovoznéné HPS Cieszyn na plynovodu STORK (Tfanovice—
Skoczéw) je ve vyhledu aZ k roku 2020.

Gas pipeline UGS Tvrdonice — CS Breclav — under construction

Expected development of the transport system

B Connection of the Tvrdonice storage to CS Bieclav.

The importance lies mainly in the possibility to supply gas from
the storage directly to the transit system because all storages
are currently connected to the inland transport system and the
reverse overflow to transit system has not been possible yet.
Commissioning is planned for 2013.

B Construction of the Moravia gas pipeline. The aim is to
strengthen the transport capacity towards the north of Moravia.
The area of northern Moravia is dimensioned insufficiently as far as
the capacity of delivery points to distribution network is concerned
and there could be problems when injecting gas to storages
(especially after increasing the capacity of the Tranovice storage)
and as a result of connection of significant consumers. Prospectively,
another connection to the Polish gas system is considered.

The construction is planned for the period 2015-2017 or so;
however the project is only a preliminary investment plan so far.

B Increasing the capacity of BDS Cieszyn. Increasing of
capacity of the recently open BTS Cieszyn on the STORK gas
pipeline (Tfanovice — Skoczdw) is only anticipated in 2020.
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m Vystavba propojeni Baumgarten-Bfeclav. Ugelem je
vytvoreni pfimého propojeni Ceské a rakouské plynarenské
soustavy s predavacim bodem Reinthal, zejména pak
v souvislosti s o¢ekéavanou vystavbou plynovodi Nabucco
a South Stream, které by mély privést plyn do ,obchodniho”
uzlu Baumgarten. Propojeni by mélo byt v provozu aZ kolem

roku 2020. Délka je asi 60 km, z toho 14 km na Eeském tzemi.

Z pohledu plynérenské infrastruktury lze Eeskou plynarenskou
soustavu povazovat v oblasti tranzitniho systému za kapacitné
dostate¢nou, pokud jde o souc¢asné hlavni sméry dodavek zemniho
plynu z Ruska pres Ukrajinu a Slovensko, a to jak z hlediska nasi
spotfeby, tak tranzitu. Mezi omezeni prepravni infrastruktury CR
patfi orientace vychodo-zdpadnim smérem a omezena orientace
severo-jiznim smérem, kterd se postupné pfipravuje a doplfiuje.

Z hlediska diverzifikace dovozovych smért je v budoucnu potiebné
doplnit dal$i napojeni plynarenské soustavy CR na pfipravované
plynovody ze stfedni Asie. Od roku 2011 jsou funkéni prvky
soustavy, které byly uzptsobeny na zajisténi reverznich tokd
zemniho plynu ze severniho napojeni na némecké plynovodni
systémy. Tohoto spojeni by bylo mozné vyuZzit v pfipadé problém

s prepravnimi trasami pres Ukrajinu, nebot od roku 2011 je

v provozu alternativni trasa — plynovod Nord Stream.

Distribucni soustavy

Ukolem distribu&nich soustav je zaji§téni rozvodu plynu v rdmci
jednotlivych regiont aZ ke koncovym odbérateltim. Plyn pfebiraji
z pfepravni soustavy (z tranzitni soustavy i z vnitrostatni prepravni
soustavy) v pfedavacich stanicich, pfipadné ze sousednich
distribu¢nich siti (zdsobovaci ostrovy), v malé mife také z lozZisek
tuzemské tézby. Distribuéni soustavy maji bud regionalni charakter
s licenci pro velké tzemni celky, nebo jde o lokalni distribu¢ni
systémy, Casto na Gzemi vyznamnych primyslovych areald.

Ackoli se do budoucna nepredpoklada zasadni rozSifovani miry
plynofikace v CR, je potfeba v&novat dostate&nou pozornost
prabézné obnové stavajici infrastruktury distribucnich siti.

Zasobniky plynu

Zasobniky plynu maji v plynarenské soustavé regulacni funkci,

kdy vyrovndvaji znaéné mezisezénni rozdily ve spotrebé plynu pfi
spiSe rovnomérnéjsich dovozech (obr. 38). Vedle toho pfispivaji

k obecnému zajiStovani bezpelnosti plynarenské soustavy

v pfipadé vyznamnéjsich vypadkl v dodavkach. Prirozené sezénni
vykyvy ve spotiebé jsou totiz jesté ,zesilovany” vyznamnou teplotni
zavislosti spotieby plynu, nebot podstatna ¢ast spotreby je
vyuzivana pro zajisténi vytapéni.

Plynéarenstvi
Gas industry

B Construction of the Baumgarten - Bieclav interconnection.
The purpose is to interconnect the Czech and Austrian gas systems
with the Reinthal transfer point especially in connection with the
expected construction of the Nabucco and South Stream gas
pipelines which could bring gas to the Baumgarten “trade” hub. The
interconnection shall be put into operation in around 2020. Its length
is approx. 60 km; 14 km of which on the area of the Czech Republic.

In view of the gas system operation the infrastructure of the Czech gas
system in terms of the transit system can be considered sufficient as

far as current main directions of natural gas supplies through Ukraine
and Slovakia are concerned, whether in respect of our consumption

or the transit. Limitations of the Czech Republic transport infrastructure
is caused by considerable focus on the east-west direction and limited
focus on the north-south direction which is gradually being prepared
and completed. In terms of diversification of import directions, further
connection of the Czech Republic gas system to prepared gas pipelines
from Middle Asia shall be added in future. All elements of the system
which were adopted to enable reverse flows of natural gas from northern
connection to German gas systems have been functional since 2011.
This connection could be used in the case of problems with transport
routes through Ukraine because since 2011 the Nord Stream pipeline
has been operating.

Distribution systems
The task of distribution systems is to ensure gas distribution within
regions all the way to final consumers. They take gas from the transport
system (both transit and inland transport systems) in transfer stations or
from neighbouring distribution networks (supply islands), in a small way
also from local exploitation deposits. Distribution systems either have
regional character with licence for large territorial units or they are local
distribution systems often on premises of important industrial sites.
Although no substantial future expansion of gasification in the
Czech Republic is expected, it is necessary to pay sufficient attention
to the ongoing renewal of existing infrastructure distribution networks.

Gas storages

Gas storages within the gas system play a regulation role and balance
considerable seasonal differences in gas consumption while keeping
rather stable imports (Fig. 38). Apart from that, they contribute to
general security of the gas system in the case of significant interruption
of supplies. Natural seasonal fluctuation in consumption is “amplified”
by significant consumption dependence on temperatures as great part
of the consumption is used for heating.
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OBR. 38: UPLATNENI ZASOBNIKU PLYNU V OBDOBI LET 2007-2012

FIG. 38: UTILIZATION OF GAS STORAGE FACILITIES IN THE PERIOD 2007- 2012
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VEtsina Ceskych zasobnikd je budovana v geologickych
strukturach, predevsim v byvalych loZiscich tézby plynu a ropy na
jizni a severni Moravé a ve Slezsku, kde jsou pro tyto Gcely idealni
geologické podminky. Rozmisténi zasobnikd v ramci celé CR je tak
nerovnomérné, a tim také jistym zplsobem provozné nevyhodné.
Zasobniky plynu jsou pfipojeny do vnitrostatni prepravni
soustavy. Dosud chybi pfimé napojeni zasobnikd na tranzitni
soustavu. Prvni pfimé napojeni na tranzitni systém je ve vystavbé
s predpokladanym zprovoznénim v roce 2013, a to od zésobniku
Tvrdonice do KS Breclav. Dosud neexistujici pfipojeni do tranzitni
soustavy je vyznamnym omezujicim faktorem. | kdyz je k dispozici
dostatecna kapacita pro Cerpani plynu ze zasobnikd, je velmi
omezena moznost dopravy takto vytéZeného plynu ve sméru
Morava—-Cechy.

Kritériem kvality zasobnikd neni pouze objem, ale i rychlost, jakou
je mozné uskladnény plyn vy&erpat, nebo naopak vtlacet. Proto
i zdsobnik mensiho objemu mdZe mit pro soustavu znaény vyznam,
pokud ma velkou rychlost Gerpani, a zejména tehdy, méze-li rychle
prechézet z rezimu Cerpani do rezimu vtla€eni a naopak. V tomto

2011 2012

Majority of Czech gas storages is established in geological
structures mainly in abandoned gas and oil extraction deposits
in southern and northern Moravia and Silesia where the geological
conditions are optimal for this purpose. Positions of the storages
in the Czech Republic are therefore uneven and rather unsuitable
in terms of operation. Gas storages are connected to the inland
transport system. Direct connection of gas storages to the transit
system has been missing so far. The first direct connection to the
transit system from the Tvrdonice storage to CS Breclav is currently
under construction with anticipated commissioning in 2013. Lack
of connection to the transit system is an important limiting factor.
Though sufficient capacity for withdrawing gas from storages is
available, there is a very limited possibility to transport the withdrawn
gas in the Moravia — Bohemia direction.

Criterion of the gas storage quality is not only its volume but also
speed in which the stored gas can be withdrawn or injected. Therefore
even a gas storage of smaller volume can be of high importance for
the system if it allows high-speed withdrawal and especially if it is
able to switch from withdrawal to injection mode quickly. In this sense
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sméru skutecné vynika kavernovy zasobnik Haje, jediny zasobnik
takového druhu na vychod od Némecka. Nejvétsi schopnost Serpani
je u plného zasobniku, pak se postupné snizuje. Ceské zasobniky se
v tomto sméru v uplynulych letech zkvalitnily — od roku 1996 vzrostla
schopnost Gerpani asi trojnasobné, zejména navySovanim poctu

a vykonu téZebnich sond. Tim jsou nase zasobniky vyrazné kvalitn&jsi
a spolehlivéjsi ve srovnani se stéty jako jsou Slovensko, Madarsko,
Polsko, Rumunsko nebo Bulharsko.

Posilovani kapacity zasobnikd plynu i jejich dynamickych
vlastnosti z diivodu zvySovani spolehlivosti plynarenskych soustav
je snahou v8ech evropskych zemi. Na jejich vystavbu jsou dokonce
poskytovany ze strany EU finanéni stimuly. Cilem EU je dosahnout
v priméru takového stavu, kdy by zasobniky pokryvaly 90denni
spotiebu jednotlivych zemi. U zemi, které vlastni téZbu nemaiji, nebo
je velmi mala (tedy i Ceska republika), miize byt tato doba delsi.

V Ceské republice planuje rozsiteni kapacity stavajicich zasobnikai
nebo novou vystavbu celkem pét firem; CR by pii realizaci véech
zaméru vytvorila skladovaci kapacitu odpovidajici zhruba poloviné
soucasné ro¢ni spotieby plynu, tj. na jedné z nejvyssich drovni

v ramci EU. Rozmisténi zasobnikd plynu v CR ve stavu k po&atku
roku 2013 uvadi obr. 39 v&etné predpokladaného rozvoje.

Plynéarenstvi
Gas industry

the cavern-type gas storage Haje is really outstanding being the only
gas storage of this type to the east of Germany. Fastest withdrawal is
possible from full gas storage; then the speed subsequently declines.
Quality of Czech gas storages has increased in this point in recent
years — the withdrawal ability has tripled since 1996 especially due

to increased number and performance of recovery wells. It makes our
storages much higher quality and more reliable than those in countries
like Slovakia, Hungary, Poland, Romania or Bulgaria.

All European countries strive for increasing capacity of gas
storages and their dynamic capacities in order to increase reliability
of their gas systems. Financial incentives are even provided by EU
for their construction. EU objective is to achieve in average a state
where the gas storages would cover 90 day consumption of each
country. In the case of countries which do not have their own gas
production or it is very low (as in the Czech Republic), the period
can be longer. Five companies plan to extent gas storage capacities
or construct new gas storages in the Czech Republic; ilf all intentions
were implemented, the Czech Republic would create storing capacity
in the amount of nearly half-year consumption, i.e. one of the highest
within the EU Member States. Basic distribution of gas storages
in the Czech Republic by the end of 2012 including the expected
development is shown in Fig. 39.

OBR. 39: ROZMISTENI ZASOBNIKU PLYNU PO REALIZACI VSECH NAVRHOVANYCH PROJEKTU

FIG. 39: DISTRIBUTION OF GAS STORAGES AFTER IMPLEMENTING ALL THE DESIGNED PROJECTS
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Uvedeny objem nezahmuije zasobniky Lab - 600 mil. m (na izemi SR, vyuzivan Geskou plynarenskou soustavou) a Dolni Bojanovice - 576 mil. m (na izemi CR, vyuZivan slovenskou
plynarenskou soustavou)/The mentioned volume does not include storages Lab - 600 mil. m (in Slovakia, used for the Czech gas system) and Dolni Bojanovice - 576 mil. m (in Czech republic,

used for the Slovak gas system)
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Shrnuti
Summary

PredloZzeny materidl seznamuje s provedenymi analyzami
dlouhodobé rovnovahy mezi nabidkou a poptavkou elektfiny a plynu
a zohledriuje v8echny nové faktory a zmény, které byly zaznamenany
v pribéhu roku 2012 véetné aktualizované Statni energetické
koncepce. Navrzené varianty rozvoje ES CR i faktory ovliviiujici
budouci rozvoj plynarenstvi jsou ve shodé s trendy a doporuc¢enimi
definovanymi v aktualizované Statni energetické koncepci.

z analyz navrzenych variant rozvoje elektroenergetiky a plynarenstvi

a souhrnné vysledky analyz feSenych variant rozvoje a provozu

elektriza&ni a plynarenské soustavy CR. Uvedena jsou rizika

dominantni, ktera 1. jsou nejvyraznéjsi z pohledu zajisténi chodu
soustav ¢i obchodu s elektfinou a plynem, 2. mohou zpUlsobit
tézko fesitelné stavy, 3. sniZuji provozni spolehlivost, 4. zplsobuiji
ztraty Ci vyrazné zvySeni nakladt. Nebyly uvazovany radikalni zmény
charakteru elektrizacni a plynarenské soustavy, naptiklad vyrazny
rozvoj decentralizované energetiky. Identifikace rizik byla provedena

rizika shrnuje tento vyCet a tab. 6:

B 1. poptavka po elektfiné: a) riziko nizsi spotreby, zptsobené
zejména prolongaci obdobi hospodarského dtlumu, vyraznou
zménou struktury tvorby pridané hodnoty, zvétSenim tlaku na
sniZzovani energetické naroc¢nosti, b) riziko vyssi spotieby,
zplsobené niz§imi usporami i vy$$im rlstem ekonomiky,

c) riziko vy$siho narlstu spotieby elektromobild.

B 2. trh s elektfinou: vyvoj evropského energetického trhu
je vyraznou nejistotou, a tim i rizikem; ocekavany vyvoj cen
elektfiny a dalSich komodit &i povolenek na emise CO, je
nejisty, realita je do znaéné miry deformovana politickymi
zasahy do trzniho prostiedi, rizikem je rovnéz zplisob provozu
a rozvoje sitovych propojeni.

B 3. zdrojova zakladna ES: rizika chodu vyroby ES, ktera
mohou zpusobit vykonovou nedostatecnost ¢i nedostatek
podptrnych sluzZeb, jsou zejména: a) nutnost instalace denni
akumulace (cca od roku 2023), b) riziko vysokého podilu
zdrojU s intermitentnim, nebo téZko fiditelnym pribéhem
vyroby, ) riziko pozdni realizace ¢i zamitnuti vystavby novych
vyrobnich kapacit, d) riziko z provozu vyroben velkych
jednotkovych vykon.

B 4. provoz KVET: provoz teplarenstvi je ohrozen dominantnim
uplatnénim tzemné-ekologickych limitl na tézbu hnédého uhli
ve svych dusledcich, a to zejména: a) nedostatek vhodnych,
ekonomicky akceptovatelnych paliv, b) potencialni kapitélova
naroc¢nost rekonstrukei infrastruktury i vyroby, €) omezeni

Shrnuti

Summary

The submitted material presents long-term balance analyzes between

supply and demand of electricity and gas, and takes into account

all the new factors and changes that appeared during 2012, including

an updated State Energy Policy. The proposed development variants

of the CR PS as well as factors affecting the future development of the
gas industry are consistent with trends and recommendations defined
in the updated State Energy Policy.

Summary of the most important risks arising from analyses

of power and gas industry and brief summary of results are included

in this chapter. In the following text are mentioned the dominant

risks, which 1. are the most significant ones from the viewpoint

of providing for operation of the PS, 2. may cause situations difficult

to handle, 3. reduce operating reliability, 4. cause losses or significant

increase in costs. No radical changes of the nature of the PS, such

as development of the decentralized energy industry and elimination

of the interconnected PS, have been considered. The most important

risks are summed up in the following enumeration and in Tab. 6:

B 1. demand for electricity: a) the risk of lower consumption
caused especially by the prolonged period of economic crisis,

a significant change of the structure of value added creation,
increasing pressure to lower energy intensity, b) the risk of higher
consumption by lower reserves or by higher growth of economy,
c) risk of the higher consumption by electric cars.

B 2. market with electricity: the development of the European
energy market is a significant uncertainty and therefore a risk too;
the anticipated development of the prices for electricity and other
commodities or allowances for CO, emissions is unclear, reality is
distorted to a large extent by political interventions into the market
environment, the way the network interconnectors are operated
and developed poses a risk too.

B 3. source base of the power system: risks of the operation of
the power system which may cause power insufficiency or the lack
of ancillary services are especially these: a) the necessity to install
daily accumulations (ca since 2023), b) the risk of the high ratio
of sources with an intermittent course of production or production
difficult to control, €) the risk of late execution or rejection of the
construction of new production capacities, d) the risk from the
operation of production facilities with large unit installed capacities

B 4. operation of CHP: the heating industry plays an indispensable
role in the CR, its operation is threatened by the consequences of
the dominant application of the land-ecological limits for brown coal
mining, and this especially due to: @) the lack of suitable, economically
acceptable fuels, b) the potential capital intensity of the reconstructions
of infrastructure and production, c) limitation of condensating
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TAB. 6: PREHLED A CASOVE ZARAZENI RIZIK ROVNOVAHY V ELEKTROENERGETICE
TAB. 6: OVERVIEW OF RISKS THREATENING BALANCE IN THE ELECTRICITY INDUSTRY

2013 2016 2019 2022 2025 2028 2031 2034 2037 2040
I s I I
Oblast rizika / Horizont Strednédoby horizont Dlouhodoby horizont
Risk sphere / Horizont Medium-term horizon Long-term horizon

nizsi nez ocekéavana poptavka po elektriné * lower than anticipated demand for electricity

vy$8i poptavka po elektfing — nizsi mira ispor &i vy$si hospodarsky rust * higher demand for electricity — lower level

Poptavka po elektfiné
of savings or higher economical development

Demand for electricity
vy$§i narGst spotreby elektromobild
higher increase in consumption by electric cars

nizk& cenova hladina elektfiny « low price level of electricity

vyvoj ceny emisnich povolenek * development of the price of emission allowances
Trh s elektfinou

Electricity market technicko-ekonomicky nepfiméfena podpora OZE (dalsi navyseni cilt)
technically and economically inadequate support of RES (further increase in goals)

omezeni dand provozem sitovych propojeni « limitations due to operation of system inter-connectors

nutnost instalace denni akumulace ¢ necessity to install daily accumulations

vysoky podil zdroji s téZko fiditelnym pribéhem vyroby

L large ratio of sources with intermittent production
Zdrojova zakladna ES

Source base of power pozdni realizace &i zamitnuti vystavby novych vyrobnich kapacit
late execution or rejection of construction of new production capacities

provoz vyroben velkych jednotkovych vykonl
operation of production facilities with large unit installed capacity

nedostatek vhodnych, ekonomicky akceptovatelnych paliv * lack of suitable, economically acceptable fuels

Provoz KVET potencidini kapitalova naroénost rekonstrukci infrastruktury i vyroby
possible capital intensity of reconstructions of infrastructure and production

CHP operation

omezeni kondenzacni vyroby s dlsledkem zhorSeni ekonomiky provozu
restriction of condensing sources leading to impairment of operation economy

dostupnost hnédého uhli — Gzemné-ekologické limity
availability of brown coal - land-ecological mining limits

dostupnost ¢erného uhli, biomasy a bioplynu
availability of hard coal, biomass and biogas

dovoz a vyuZiti zemniho plynu * import and use of natural gas

omezeni moznosti realizace liniovych staveb ¢ limitation of the possibilities to build new line structures

kumulace vyrobnich zdrojii a potieba jejich vyvedeni do PS
cumulation of production sources and need to connect them to PS

zatéZovani PS neplanovanymi
Elektrické sité toky po preshranicnich profilech

Electrical networks loading of PS with unplanned
flows over cross-border profiles

negativni vliv zdroji s kolisavou dodavkou vykonu na provoz siti
negative influence of sources with intermittent supply on the operation of networks

vys$i zatiZzeni siti odbérem elektromobilt
higher load of network by consumption of electric cars
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kondenzaéni vyroby s disledkem zhorseni ekonomiky provozu.

B 5, zdroje primarni energie pro provoz ES: vyznamnou
nejistotou energetiky (zejména KVET) je otdzka Gzemné-
-ekologickych limitt téZby hnédého uhli; pro dlouhodobé
smérovani Ceské energetiky je potfeba rozhodnuti zasadni, at
uz bude rozhodnuto jakkoliv; studie fesi problematiku variantné
s analyzou dopadti obou feseni na provoz ES.

B 6. elektrickeé sité: rizikem provozu i rozvoje je zejména:
a) omezeni mozZnosti realizace liniovych staveb, b) kumulace
vyrobnich zdroji ve vybranych oblastech a potreba jejich
vyvedeni do PS, c) zatéZovani pfenosové sité neplanovanymi
toky prihrani¢nimi profily, d) negativni vliv zdroju s kolisavym
vykonem, e) vyssi zatizeni distribu¢nich siti vlivem naristu
spotreby elektromobild.

Za hlavni rizika jsou pfitom aktualné povazovana zejména:
1. deformace trzniho prostredi politikou na arovni EU

a zejména nejistotou jejiho budouciho vyvoje, 2. omezeni
rozvoje zdroju s regulaénimi schopnostmi (souvisejici
predevsim s prvnim bodem) a akcelerace rozvoje zdroju
vyzadujicich navySovani regulace, 3. nedostatek zdrojt
primarni energie a 4. omezeni rozvoje sitové infrastruktury.

Identifikace rizik byla provedena také pro plynoenergetickou

bilanci. NejduleZitéjsi rizika shrnuje tento vycet a tab. 7:

B 1. poptavka po plynu: a) riziko nizsi spotreby, zptsobené
zejména prolongaci obdobi hospodarského dtlumu, b) riziko
vy$si spotieby, zplsobené nizsimi Usporami i vy$Sim rdstem
ekonomiky, ) riziko vy$§iho nardstu spotfeby CNG.

B 2, trh s plynem: rizikem je zejména: a) disproporce cen plynu
dle dlouhodobych smluv (vazba na ceny ropy dle olejového
vzorce) a cen spotovych; b) ve sttednédobém a dlouhodobém
horizontu navy$ovani ceny vlivem vyrazného ristu spotreby
v rozvijejicich se zemich; €) vliv nejistoty a neocekavaného
vyvoje politiky povolenek na emise CO,.

B 3. zajisténi zdroju plynu: a) riziko nedostupnosti plynu
z novych prepravnich tras, a tedy zachovani nizké diverzity
zdrojd, b) riziko zavislosti na dovozu z Ruska v pfipadé nizké
diverzifikace; €) nizka spolehlivost hlavni pfepravni trasy pres
uzemi Ukrajiny s dopady na provozovatelnost a spolehlivost.

B 4, plynarenska infrastruktura: rizikem provozu i rozvoje jsou
zejména: a) nizsi nez potrebny rozvoj kapacity zasobnikd plynu,
zejména v situaci vyrazného rozvoje vyuZziti plynu pro vyrobu
elektfiny a pro nahradu dochazejiciho hnédého uhli, b) riziko
nedostatec¢né kapacity napojeni zasobnikl plynu na prepravni
soustavu CR, ¢) riziko omezené schopnosti reverznich tokd,
zplsobenych zejména omezenim &i pferusenim toku plynu
z plynovodu Bratrstvi.

production leading to the deterioration of the operation economy.

B 5, source of primary energy for the operation of power
systems: the cardinal uncertainty of the energy industry (especially
CHP) is the issue of land-ecological limits for brown coal mining;
for long-term directing of the Czech energy industry it is necessary
to make a crucial decision, regardless of what it may be; the study
handles the issue in more variants with analysis of the impact of both
solutions on the operation of the power system.

B 6. electrical networks: the risks for the operation and
development are especially these: a) limitation of the possibilities to
construct lines, b) accumulation of production sources in selected
areas and the need to connect them to the power system, c) load
of the transmission system with unplanned flows over cross-border
profiles, d) negative impact from sources with an intermittent
production €) higher load of networks (distribution systems — on the
regional basis) due to increasing consumption by electric cars.

The main risks at the present are considered especially the
following ones: 1. distortion of the market environment due

to unclear policy at the level of the EU, 2. limited development
of sources able to provide ancillary services (related especially
to the first point), 3. lack of sources of primary energy and 4.
limitation of the development of the network infrastructure.

Risk identification was also made for gas balances. Main risks are

mentioned in the following text and in Tab. 7:

B 1. gas demand: a) the risk of lower consumption, mainly due
to prolongation of the economic downturn, b) the risk of higher
consumption, caused by lower savings and higher economic
growth, c) increase of higher CNG consumption.

B 2, gas market: a) the disparity in gas prices under long-term
contracts (in relation to the price of oil by the oil formula) and spot
prices, b) increase of gas prices due to a consumption growth in
emerging countries in the medium and long term, c) influence of
uncertainty and unexpected development of CO, policy.

B 3. ensuring of gas sources: a) the risk of unavailability of gas from
new transportation routes, and thus maintaining a low diversity of
sources, b) the risk of dependence on imports from Russia in case
of low diversification c) low reliability of major transportation route
through the territory of Ukraine with impacts operability and reliability.

B 4. gas infrastructure: risks of operation and development are:

a) development of gas storage capacity less than the necessary,
especially in a situation of significant development of the use of gas
to generate electricity and to replace brown coal, b) the risk of
insufficient connection capacity of gas storage facilities connected
to the transmission system of the Czech Republic, €) the risk

of limited ability of reverse flows, caused especially by reducing

or interrupting the flow of gas from the Brotherhood pipeline.
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Za hlavni rizika provozu plynarenské soustavy jsou piitom
aktualné povazovana zejména: 1) nizSi nez potiebny rozvoj
kapacity zasobnikt plynu, zejména v situaci vyrazného
rozvoje vyuziti plynu pro vyrobu elektfiny a pro nahradu
dochazejiciho hnédého uhli, 2) riziko vyssi spotieby,
zplisobené nizS§imi usporami, vy$Sim ristem ekonomiky

¢i vy$Sim naristem spotieby CNG, 3) riziko nedostatecné
kapacity napojeni zasobnikii plynu na pfepravni soustavu
CR, 4) riziko nedostupnosti plynu z novych pfepravnich

tras, a tedy zachovani nizké diverzity zdroji.

Shrnuti
Summary

The main risks of the gas system are those currently considered

in particular: 1) less than the required capacity development

of gas storage facilities, especially in the situation of a significant
development of the use of gas to generate electricity and to replace
brown coal, 2) the risk of higher consumption due to lower savings,
higher economic growth and higher consumption increases for
CNG, 3) the risk of inadequate gas storage connection capacity

to the transmission system of the Czech Repubilic, 4) the risk

of unavailability of gas from new transportation routes, and thus
maintaining a low diversity of resources.

TAB. 7: PREHLED A CASOVE ZARAZENI RIZIK ROVNOVAHY V PLYNARENSTVI
TAB. 7: OVERVIEW OF RISKS THREATENING BALANCE IN THE GAS INDUSTRY

2013 2016 2019 2022 2025 2028 2031 2034 2037 2040

Dlouhodoby horizont
Long-term horizon

niz8i neZ oGekévand poptavka po plynu ¢ lower than anticipated demand for gas

Oblast rizika / Horizont
Risk sphere / Horizont

Strednédoby horizont
Medium-term horizon

vy$8i poptavka po plynu — niz&i mira ispor &i vy$si hospodarsky rast
higher demand for gas — lower level of savings or higher economical development

Poptavka po plynu
Gas demand

vy$si narlist spotieby CNG
higher increase in consumption by CNG cars
disproporce cen dle dlouhodobych smluv a cen spotovych
disproportion of long-term contracts and spot prices
navySovani ceny vlivem vyrazného rlistu spotreby rozvijejicich se zemi
increase of gas prices due to a consumption growth in emerging countries in the medium
and long term

Trh s plynem
Gas market

nejistota vyvoje politiky povolenek emisi CO,
uncertainty and unexpected development of CO, policy

nedostupnost plynu z novych prepravnich tras — zachovani nizké diverzity dodavek
unavailability of gas from new transportation routes — maintaining a low diversity of sources
Zajisténi zdroju plynu
zavislost na dodévkéach z Ruska ¢ dependence on imports from Russia

Securing of gas sources

nizka spolehlivost dodavek pres Ukrajinu * low reliability of supplies through Ukraine

nedostateény rozvoj zasobniki plynu « development of gas storage capacity less than the necessary

nedostateéné napojeni zasobnikl na pfepravni soustavu
insufficient connection capacity of gas storage facilities connected to the transmission system

omezend schopnost reverznich toki ¢ limited ability of reverse flows
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Vysledky analyz feSenych variant rozvoje a provozu elektrizaéni
a plynarenské soustavy CR struéné shrnuji nasleduijici tab. 8
a tab. 9, a to vzdy oddélené pro stfednédoby a dlouhodoby

horizont.

The following Tab. 8 and Tab. 9 shows briefly summarized results
of analyzes dealt with development variants and operation of the
electricity and gas industry of the Czech Republic, always separately

for medium and long term horizon.

TAB. 8: VYBER HLAVNICH ZAVERU Z OBLASTI ELEKTROENERGETIKY

TAB. 8: MAIN RESULTS OF THE ELECTRICITY INDUSTRY ANALYZES

Dlouhodoby horizont ¢ Long-term horizon (2021-2040)

Elektroenergetika
Electricity industry

Trh s elektfinou
Electricity market

Poptavka po elektfiné
Electricity consumption

Zajisténi zdroja primarni
energie * Sources of primary
energy

Provoz a rozvoj zdrojové
zakladny ES CR « Operation
and development of the power
system source base

Provoz a rozvoj elektrickych
siti « Operation and
development of electricity
networks

Stfednédoby horizont « Medium-term horizon (2013-2020)

Existence vyraznych investicnich nejistot: ceny povolenek na emise CO,, vyse
emisnich restrikci, dotaéni politika OZE a s tim souvisejici cenova hladina elektfiny.
Existing significant investment uncertainties: prices of CO, emission allowances, level
of emission restrictions, RES subsidy policy and related electricity price level.

Ve srovnani s minulymi predikcemi nizsi rlist spotfeby vlivem nizSich ekonomickych
vysledkd, realizace Uspor a miré zmény struktury spoteby. ® Compared to previous
predictions the consumption growth will be lower due lower economic results,
implementation of savings and a minor change in the consumption structure.

ES se jesté nebude potykat s deficitem tuzemského hnédého uhli. Vzhledem

k nutnosti realizace ekologickych opatteni, vynucenych evropskou legislativou, se
vsak zdrojova zékladna v tomto obdobi bude na zmény v primérnich zdrojich energie
piipravovat. Dojde k nartistu spotfeby zemniho plynu z diivodu vystavby velkych
paroplynovych zdroju. ® The power system will not face a deficit of domestic brown
coal yet. The source will prepare for changes in primary energy sources due to the
necessity of the environmental measures, forced by European legislation. An increase
in the consumption of natural gas is expected due to the construction of large CCGT
sources.

Do znaéné miry dany vyvoj; realizace nékolika vyznamnych novych zdrojti

(PPC Pogerady 840 MW, hnédouhelny blok Ledvice 660 MW); zachovani
provozovatelnosti soustavy pii exportnim charakteru; dofeseni dopad(i Smérnice
2010/75/EU. » The development is determined to a great extent; commissioning of
several important new sources (CCGT Pocerady 840 MW, the Ledvice brown coal
660 MW block); preservation of the operability of the system with the current export
characteristics; dealing with the consequences of the 2010/75/EU directive.

Realizace planovanych prvkii v PS i DS pro zajisténi piipojeni novych zdrojd

i spotieby; vyfeSeni problému velkych pfenosti na mezistatnich profilech.
Commission of the planned features in TS and DS to ensure the connection

of new sources and consumption; solving the problem of large transmission flows
on Interstate profiles.

Rist cen elektfiny, proporcionaini riist cen povolenek na emise CO,,
prohloubeni pozadavkii na snizovani emisi pfiméfené okolnostem.
Increase of electricity prices, proportional increase of CO, emission
allowances, intensified requirements on emission reduction adequate
to circumstances.

Mimy riist spotieby ve vysi 0,5 % mezirocné; potencial vysokého
navySeni spotieby vlivem vyuZiti elektromobilli — celkové az 13 TWh
roéné. * A minor consumption growth at the annual rate of 0.5%;
there is a potential for higher consumption due to electric cars — in
total up to 13 TWh a year for the segment of electric cars itself.

Energetika bude fesit deficit hnédého uhli v disledku dochazejicich
zasob a platnosti izemnich limitt pro tézbu. To vyvola naroky na
néhradu primarnich zdrojii energie; pljde predevsim o zemni plyn

a Eerné uhli. Vyznam OZE v podilu energie poroste, ale nebudou
zajistovat rozhodujici ¢ast bilance. ® The power industry will deal with
deficit of brown coal as a result of its stocks deficit and mining limits.
This will bring new demands for primary energy sources — primarily to
natural gas and hard coal. The importance of RES in the energy share
will grow, but they will not provide a crucial part of the balance.

Nutnost realizace novych zdrojt, zejména dostavby JETE a denni
akumulace ve vySi nejméné 1 000 MW; piiméfeny rist OZE se
zajisténim jejich regulovatelnosti; vyfeseni nahrady za dochazejici
hnédé uhli. » The necessity to construct new sources, especially the
completion of NPP Temelin and the daily accumulation at the amount
of 1,000 MW at least; an adequate increase in RESs with ability

to control their output; a solution for the substitution of brown coal
the sources of which are running out.

Realizace koncepéniho rozvoje PS, zejména jde o vystavbu vedeni
pro vyvedeni vykonu novych jadernych blokd v novych koridorech

a vedeni pro dalsi zdroje. ® Realization of conceptual PS development,
particularly in the line construction for connection of new nuclear
blocks in the new corridors and new lines for additional sources.
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TAB. 9: VYBER HLAVNICH ZAVERU Z OBLASTI PLYNARENSTVI
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TAB. 9: MAIN RESULTS OF THE GAS INDUSTRY ANALYZES

Plyna ieGasi y

* Medium-term horizon (2013-2020)

Ceny zemniho plynu
Prices of gas

Poptavka po zemnim plynu
Gas consumption

Zdroje zemniho plynu pro CR
Sources of gas for the Czech
Republic

Infrastruktura - zasobniky
plynu

Infr -gas g
facilities

Infrastruktura - potrubni
systém
Infrastructure - pipeline
system

Provoz plynarenské soustavy
Gas system operation

Strednédoby h

U evropskych cen zemniho plynu |ze ocekavat spiSe stagnaci. ® Prices of European
natural gas can be expected to be rather stagnating.

Na pocatku obdobi dojde k nartistu vivem zprovoznéni nového PPC Pogerady.
Skutecna spotieba bude zaviset na realném vyuZiti zdroje dle cenovych pomért paliv
a na ekonomickém vyhodnoceni provozu. Dalsi vyvoj bude zaviset na realizaci a vyuZiti
dalsich PPC a na mite substituce paliv u stavajicich zdrojd. ® At the beginning of the
mid-term period, the consumption is expected to grow due to opening of the new
steam-gas source in PoCerady. Actual consumption will depend on real utilization

of the source according to price conditions of fuels and assessment of operation
economy and and on the level of fuel substitution of current sources.

CR bude vzdy zévisla na dovozech plynu ze zahranigi. Hlavnim cilem je diverzifikace
prepravnich tras pro dodavky plynu (nejen z vychodu plynovodem Bratrstvi, ale

i z dalich smérti) a napojeni na piipravované velké evropské plynovody. ¢ The Czech
Republic will always be dependent on gas imports from abroad. The main objective is
the diversification of transit routes for gas supplies (not only from the east by pipeline
Brotherhood, but also from other directions) and connection to the forthcoming major
European pipelines.

Dle stavajicich predpokladd, které vychazi z aktulnich publikovanych informaci

o zamérech na intenzifikaci a vystavbu novych zasobnikd, dojde mezi roky 2012

a 2020 k intenzifikaci zasobnikl a realizaci novych kapacit v Ghrnné vysi 900 mil. m?,
According to current published information about intentions to intensify and
construction of new storage facilities, the capacity of storages will increase about
900 million m?.

Je poteba zajistit pripojeni zasobnikd primo do prepravni soustavy a posilit severojizni
propojeni. * It is necessary to provide gas storage facilities connection directly to the
transmission system and to strengthen the North-South interconnection.

Navyseni kapacity zasobniki bude mit vyznamny vliv na navySeni provozovatelnosti

a spolehlivosti soustavy. Provoz soustavy do roku 2020 nejvyraznéji ovlivni
zprovoznéni PPC Pocerady 840 MW v roce 2013. ® Increase of the storage capacity
will have significant effects on inrease of operability and reliability of the gas system.
System operation by 2020 will be mostly affected by commissioning of CCGT
Pocerady 840 MW in 2013.

Dlouhodoby horizont ¢ Long-term horizon (2021-2040)

Predpoklada se obnoveni riistového trendu ceny plynu. Primérny
riist cen zemniho plynu na evropském trhu do roku 2040 by mél
o&ekévat i v CR. * Return of the growth trend is expectedin for long-
-term horizon. Average growth of prices of natural gas on European
market till 2040 shall be considerably more moderate than in

the period 2000-2012. Similar development can be expected

on the natural gas market in the Czech Republic.

V dlouhodobém horizontu mize spottebu plynu v Ceské republice
vyznamné navysit pripadné zpozdéni vystavby JE zdroji a také vyssi
vyuziti CNG v dopravé. ® In long-term horizon the gas consumption
can be significantly increased by potential delay of NPPs construction
and higher use of CNG

Do roku 2035 je dodavka plynu pro Ceskou republiku smluvné
zajiSténa, je vhodné sledovat dalsi moZnosti dodavek pro piipadny
novy kontrakt a situaci na trhu s plynem. * The supply of gas to the
Czech Republic is contracted by 20835, it is advisable to monitor
additional supply options for a possible new contract and the
situation on the gas market.

Navyseni kapacity zasobnikil bude v horizontu roku 2040 dle
referencniho scénére Cinit priblizné 110 mil. m°. » Capacities

of storage facilities will increase to approximately 110 million m*
by the year 2040 according to the reference scenario

V dlouhodobém pohledu je nutné sledovat integraci plynarenské
soustavy CR do véech pipravovanych budoucich plynovodti

v regionu. * In the long term it is necessary to monitor the integration
of the gas system of the Czech Republic into all planned future gas
pipelines in the region.

Pravdépodobné dojde k realizaci dalsiho PPC 430 MW, v r. 2038.
Pro spotiebu a provoz budou vyznamné prechody nékterych
stavajicich vyroben elektfiny a tepla z hnédého uhli na zemni plyn

a nutnost nahrady tfidéného hnédého uhli. Provozovatelnost bude
dostacujici i pro pfipady vyrazné teplotné podnormalnich podminek
a soucasného omezeni dovozu. ® Another CCGT 460 MW, will
probably be commissioned in 2038. Transition of some existing plants
from coal to natural gas and the need for replacement of sorted
brown coal will be significant for the gas system operation. The
operability will be sufficient also for cases of subnormal temperature
conditions and current import limitation.

Je nezbytné zdiraznit vyznam vysoké provazanosti plynarenstvi se
sektorem elektroenergetiky, teplarenstvi a oblasti Uspor energie,
kdy zmény v jedné oblasti Gasto ovliviiuji rozvoj ostatnich. Proto
je zadouci vénovat trvalou pozornost analyzam jak samotného
plynarenstvi a elektroenergetiky, tak bezpe&nosti zdsobovani
energiemi obecné.

It is necessary to highlight the importance of the high interconnection
of gas and electricity industry, heating industry and energy savings,
where changes in one area often influence the development of others.
It is therefore desirable to pay permanent attention to analyzing the gas
and electricity industry and security of energy supplies in general.
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POSKYTOVATEL KOMPLEXNICH SLUZEB NA
CESKEM TRHU S ELEKTRINOU A PLYNEM

B Spolehlivé zpracovani a vyména dat a informaci na trhu
s elektfinou a trhu s plynem prostfednictvim Centra datovych
a informacnich sluzeb 24 hodin, 7 dni v tydnu.

B Organizovani kratkodobého trhu s elektfinou a plynem.

B Zictovani a finanéni vyporadani odchylek mezi smluvnimi
a skutec¢nymi hodnotami dodéavek a odbért elektriny a plynu.

B Poskytovani technického a organizaéniho zadzemi pro zménu
dodavatele elektfiny a plynu.

B Sprava narodniho rejstiiku jednotek a povolenek na emise
sklenikovych plynt.

OTE, a.s.

Praha 8, Sokolovska 192/79
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www.ote-cr.cz
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OTE, a.s.

PROVIDER OF COMPREHENSIVE SERVICES
FOR THE CZECH ELECTRICITY AND GAS MARKET

B Reliable processing and exchange of information on the electricity
market and gas market through OTE Central System, 24 hours
a day, 7 days a week.

B Organization of the short-term electricity and gas markets.

B Clearance and financial settlement of imbalances between
the contracted and metered values in supplies and consumption
of electricity and gas.

B Provision of technical and organizational backup for the change
of the electricity and gas supplier.

B Administration of the national registry for trading of greenhouse
gas emission units and allowances.

OTE, a.s.

Prague 8, Sokolovska 192/79
Czech Republic

Tel.: 4420 296 579 160
e-mail: ote@ote-cr.cz
www.ote-cr.cz
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