(NE)SPOUTANA ENERGIE
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Energie mdze mit mnoho forem.
Spojuje je predevsim to, ze jsou
vSude kolem nds: voda, slunce,
vitr, drevo, uhli, jaddro, geotermaini
zdroje, ropa Ci uran.

Energie byla, je a bude jednim ze
z&kladnich faktor vyvoje jakékoli
civilizace, ktery spoluurCuje Uroven
jeji slozitosti.

Diky objevovani stdle novych
zdroju energie mohlo lidstvo
dosdhnout dnesni technologické
urovng, jez je klicova pro zajisténi
ndrodni bezpecnosti.

Typy energii / Types of Energy
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Zadnad kombinace starych a novych zdroji energie neni
schopna v delSim vyhledu zajistit rust na urovni prumyslové
spolecnosti druhé poloviny minuleho stoleti




ENERGETICKA BEZPECNOST

*Energie dostupna:
Ve spravném mnozstvi
*Na spradvném misté
Ve Sprévném case ' Smlouva mezi statem a ob&anem:
Ve Spré\/né forme Hlavnim dkolem statu je postarat se

o obcana v dobach, kdy on sam neni

schopen zajistit si zakladni Zivotni

¢ ZO ,,SpréVHOU N Cen U potieby a oplatkou za cinnost statu

obcan odevzdava dané.

« A z&roven energie rozumneé |
' ch']’reIské “klidem a e
prirodé







THE EUROPEAN UNION'S
ENERGY DEPENDENCY

Europe’s dependence on enengy impors has become & major source
of criticizm in 2022, but is it actually a cause for concem?

This infographic visualipes the EU-2T's energy dependence,
as well a% 1s top import pariners
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Russia was the worlds
third largest producer of ol
in 2020, after the 1.5 and
Saudi Arabia.
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Russia mined 328M metric
tons of coal in 2020,
making it the sixth largest
producer in the world.
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The Nord Stream 2 pipeline
{constructed in September
2021) would have doubled the
flow of Russian gas to the EU.
The project was halted by
Germany in February 2022




The EU’s Energy Dependence
on Russia Charted

EU and U.S. imports of goods from Russia
in 2021, by category (in billion U.S. dollars)

® Mineral fuels lron/steel @ Wood Others
Precious stones & metals

Daily spend on Russian E

EU: $173.0b" fossil fuels (2021) U.S.: $30.8b
(3.6% of total trade) @ $296m (0.7% of total trade)

108.0

* converted from Euros on April 7, 2022
Sources: European Commission, UN Comtrade via Trading Economics,

U.S. Census Bureau
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V DNESNIM SVETE MUZEME SKORO VSECHNO, ALE
BEZ ELEKTRINY NEMUZEME SKORO NIC




Spotreba elektriny podle zdroje (2020, vprocentech)

Fasilni zdroje Jadro Obnovitelné zdroje

Indie
74,46

Japonsko

6005

Cesko
60,68

Mémecko
3.7

Britanie
4074

Finsko
15.63

Francie
9.47

Svedsko
2.20

Morsko
121

Zdroj: QurorldinData.org
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Spotfeba Elektfiny Uhlikové Emise
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Low emissions electricity generation by source worldwide, 2020

Hydro Nuclear Wind Solar PV Bioenergy Geothermal CSP Marine Coal with
CCUS




DOMACI| ZDROJE?
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» Vyzkumny reaktor Ustav jademné | SMEroval derne et tiky / Future of the Nuclear Powse
fyziky Re, Ceskoslovensko. .
foto: Centrum vyzkumu REZ sro,
Sen shupiny UV
i Budoucnost / Future
Muclear Physics Institute in ReZ,
T bude patfit tzv. jademe filzi, tj. reakce slucovani
photo: Research Canter Re2, jader lehkych prvkil. Prvni takovy filzni reaktor
Member of LIV Group se stavi ve francouzske Cadarasi - ITER / International
Experimental Reactor. Zviadnuti jaderné fiize by mohlo
: 1954 2000 byt cestou k neomezenému zdroji energie.
. i ; : : ; will belong to the so-called nuclear fusion, ie. a reac-
! « Prwnijademd elektrama . % Jadem elektrdma tion in which more atomic nuclei of light elements
e i Obninsk SSSR. ! Temelin. are combined. The first such fusion reactor, ITER
m———— £ zdroj: Wikimedia Commons | foto: archiv CEZ 3.5 (International Experimental Reactor) is being built in
LR R R Thefirst nudear power plantin The Temelin Nudear & French research center at Cadarach. The mastering
Obninsk, the USSR. } Power Plant. of nudear fusion might pave a path to an unlimited
source: Wikimedia Commons { photo: CEZ, a.5. archives source of energy.

1954

« Jaderny reaktor prolodnf '
st s i Dnes / Today
zdroj: Wikimedia Commons 4 X pouzivame jademou energii zejména
A nuclear reactor for the : e i v elektroenergetice a pri dodavkach tepla,
American AUSS Nautilus. o . u odsolovani, u vojenskych némornich projektd

source: Wikimedia Commons

| A ko iy gmancs |
ucinnejsi a

1985 i

nuclear power is used, above all, in the electric

< Jadema elektrarna power industry and for heat production, in
ﬁmﬂ_ desalination processes, in naval projects, and in
HIN e BEE 6 cosmic programs. Reactors keep ever developing.
The Dukovany Reactors of the fourth generation are being built,
Muclear Power Plant. which will use more effective heat and nudear
photo: CEZ, a 5. archives designs.



Energy Overview 2021
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19.5%

of final energy consumed was electricity

27 007Tw-h

of electricity produced

9 8%

oduced by nuclear

427 NUCLEAR POWER REACTORS
IN OPERATION

MW, TOTAL NET INSTALLED
382 796 chpaciry

56 NUCLEAR POWER REACTORS
UNDER CONSTRUCTION

MW, TOTAL NET INSTALLED
57 664 CﬁFiCIT‘I"

REACTOR-YEARS OF
19 373 operarion




Nuclear energy inthe EU 3%
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14 EU Member States without nuclear electricity production:

Uenmark, tstonla, lreland, Greece, Lroatia, [taly, Cyprus, Latvia, Lithuania, Luxembourg, Malta, Austrla, Poland, Portugal
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FAKTORY OVLIVNUJICI OSUD
JADERNE ENERGETIKY

*Nakladani s vyhorelym palivem
*Moznost vojenského zneuziti
*Verejné minéni, pristup politiku




Brown
coal

32.7
deaths

-
t=—t

Death rates per unit of electricity produced (TWh)*

MORE DEADLY

Oil

18.4
deaths

Biomass

4.6
deaths

Matural
gas

Hydro Muclear

energy

2.8 1.3
deaths deaths

0.04
deaths

0.03
deaths

Eource; Markandya & Wilkinson (2007); Sovacool et al (2016); UNSCEAR (2008 & 3015)

0.02
deaths




NUCLEAR POWER

Muclear power is an important source of low-carbon electricity and heat that contributes to attaining carbon neutrality

Microreactor
10 megawatts electric

ts thermal

{ around 20 att
Compact design suitable for microgrids, distributed grids and off-grid applications
such as powenng remote communities and industrial sites.

)

Large=scale Nuclear Reactor
300 - 1700 megawatts electric

around 900 to S0 megawatts thermal
Currently primarily used for reliable
large-scale electricity generation. Arange
of mature and proven designs available.

cuccrmcrr ceneraTion Ciorogen

Muclear power can be used to produce low-carbon hydrogen via

Muclear power plants can produce reliable 24,7
electricity or operate flexibly as required.
Dispatchable electricity sources are essential for
keeping the costs of the overall system low.

several ProCess:

High-temperature heat from nuclear plants can

LI
be transformative in decarbonising - S P %ﬂ

=
- : hard-to-abate sectors.
‘ﬁﬂ o N

number of countries.

L

Heat flow

Electricity flow

S
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Small Modular Reactor
Up to 300 megawatts electric

up to 9 regawatts thermal)

Scalable, wversatile and suitable for electric
grids of varying sizes and diverse heat
applications. Many designs are under
development. Wide deployment are
expected in the 203.0s.

R

Raising Awareness

Recognise that nuclear power is a sounce
of low-carbon energy and heat that can
help decarbonise energy systems

- Low-temperature electrolysis - using nuclear electricity
- Steam electrolysis - using nuclear heat and electricity
- Thermochemical process - using nuclear heat at abowe 600

PRocEss HEAT FoR INDUSTRY Cotmcweme )

Muclear plants are a proven sounce of heat for urban
district heating that have operated successfully in a

Promoting Acceptance

Develop policies that instil confidence and
facilitabe the wider application of nuclear
power to deca ise electricity and
enengy intensive industries

Incentivising Finance

Develop financing frameworks that instil
confidence and incentivise affordable public
and private imeestment in support of new
nuclear power projects




BWRX-300 (USA, 300/870 MWe/MWt), BWR (varny reaktor)
GE Hitachi e

NuScale (USA 12 modult — 600 — 924 MWe), PWR
NuScale

Nuward (2 x 170/ 2 x 540 MWe/MWt), PWR
EdF

SMART100 (Korea, 2x107/2x365 MWe/MWt), PWR
KHNP

SMR-160 (USA, 1x160/525 MWe/MW1t), PWR
Holtec

UK SMR (UK, 470/1276 MWe/MWt), PWR
Rolls Royce




OPATREN| PRO ZAJISTENI
ENERGETICKE SUVERENITY

Zvysit energetickou sobéstacnost a zabezpedit dlouhodobou cenovou
prijatelnost:

« Urychlit vystavibu OZE
« Rozvijet jaderné projekty (EDU Il, dalsi 3 bloky, SMR)

Snizit zavislost na dodavkach ruského plynu a ropy, prim. dobudovdanim
nutné infrastruktury

Uplatnit energetické Uspory v max. mozné mire co nejrychleji
Elekirifikovat vSsechny sektory ekonomiky, vC. tepldarenstvi

ZOj(ijS'T ?os’ro’reénou flexibilitu energetické soustavy (prim. rozvoj baterii, a
vodiku

Efektivné ridit utlumovani vyroby elekiriny a tepla z uhli



Chernobyl NPP
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Top 15 Nuclear Generating Countries - by
Generation (million kWh)
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World Nuclear Generation Share* 2019

Source: International Atomic Energy Agency PRIS Database

oLl

Belgium 47.6% ‘ @

United States 19.7% E:

*Muclear share = the percentage of total electricity that comes from nuclear power
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Hodnoceni realnych radiacnich dusledkt vojenskeho napadeni JEZ je vzdy zavisle na
konkrétni situaci, totiz na zpusobu a zavaznosti poskozeni reaktorl a jejich ochrannych
oball, funkénosti riznych bezpecnostnich systému, aktualni meteorologicke situace atp.
Plati vSak, Ze i za velmi dramatickych okolnosti by se po zasahu JEZ uvolnila jen mala ¢ast
radioaktivnich latek. V pfipadé JE Cernobyl se jednalo o 5 % palivového inventéfe.

Pokud by se situace ,,opakovala“ v JEZ, bylo by samozfejmé nezbytné nutné realizovat
neodkladna ochranna opatfeni, a to v podobé evakuace (obyvatelstvo zijici do 70 km od
JEZ), ukyti (do 200 km) a jodové profylaxe (do 350 km). Pro uzemi Ceské republiky, jez je
od hranic Ukrajiny vzdaleno 1 500 km, nelze podle odbornikl ani za velmi nepfiznivych
okolnosti o¢ekavat radiacni duisledky vyzadujici pfijimani ochrannych opatfeni pro
obyvatelstvo.




METEOROLOGICKA SLUZBA — CHMU

« Poskytuje predpovedi pocasi

« V pripadé mimordadné situace provadi
modelovani sireni kontaminovanych
vzdusnych mas
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SIMULACE SIRENI RADIACE V PRIPADE ZAPADNYCH VETRU
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Letectvi jako takové
neni nebezpecné.
Ale nikdy nam
neodpusti
lehkomysinost,
nekompetentnost
nebo nedostatek
pozornosti.
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