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Modularni jaderné reaktory muzete sekat jako Bata
cvicky, tvrdi vedouci vyzkumu v ReZi. Ale tak za 20 let V Moravskoslezském kraji by m()hly
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SERIAL: Jsou SMR budoucnosti jadra? - 1. dil: Ve spolupraci s pravidelnym
prispévatelem Peak.cz Radkem Skodou a jeho kolegy z CVUT jsme pripravili letni
~ serial o malych jadernych reaktorech. V prvnim dile SMR reaktory predstavime a
reaktory, pOdle Babise povime si, jestli ma cenu se jimi vibec zabyvat.

CEZ bude s Americany
vyvijet modularni

jsou Fe$enim pro Rumunsko by se mohlo stat prvni
enelgllz JadraCosky evropskou zemi provozujici malé
jaderné reaktory
21. LISTOPADU 2022 | ALBERT Q

iIROZHLAS

CEZ §lape do v-kaumu malyCh reaktorlol. POdepsal DOMOV  SVET EKONOMIKA SPORT KULTURA VEDA KOMENTARE ZIVOTNiSTYL VOLBY POCASI VINOHRADSKA 12
dOhOdu 0 Sp01upréCi S uz druhou ameriCkou VEDA VESMIR PRIRODA TECHNOLOGIE HISTORIE TYDEN VODY
firmou Sledujte valku na Ukrajine —

Kde se nachazite: iIROZHLAS cz / Véda a technologie / Technologie | Souvisejici témata: CEZ rnd elektrarna Temelin jaderny reaktor Dukovany elektfina elektrdrna Dana Drabova
reaktor Jaderna elektrarna Dukovany
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zvazuje, ze tam misto uhli postavi modularni reaktory
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— Priklady projektu
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Co je maly modularni reaktor?
— SMR a SMR?

— Small and medium reactor = SMR

— Small modular reactor = SMR

Hlavni fady: vodou chlazené reaktory; vysokoteplotni plynem chlazené reaktory; kapalnymi
kovy, sodikem a heliem chlazené reaktory s rychlym neutronovym spektrem; reaktory s

roztavenou soli; a nejnoveji mikroreaktory

— Reaktor o vykonu do 300 MWe (podle IAEA).
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LARGE, CONVENTIONAL REACTOR SMALL MODULAR REACTOR MICROREACTOR
700+ MW (e) Up to 300 MW(e) Up to ~10 MW(e)
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https://www.iaea.org/newscenter/news/what-are-small-modular-reactors-smrs
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Charakteristika SMR

— Modularita a integrovany system

- bezpecnost

— Vysoka uroven bezpecnosti s mnohem mensim pocétem bezpecnostnich systému
— Pasivni bezpecnostni prvky

— Ekonomika sérioveé vyroby
-> KkratsSi doba vystavby

-> pozitivni dopad na cenu projektu

— Casova hodnota penéz
— Uspory z rozsahu

6 Department of International Relations and European Studies
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Bezpecnost

— Obecné: s menSim vykonem se zvySuje bezpecnost reaktoru a snizuje se
potencialni radioaktivniho znecisténi

— SMR jsou technologicky jednodussi

— Bezpecnost je zajiStena skrze tri faze:
1. SMR je svym designem schopny zajistit vysokou uroven bezpecnosti s mnohem mensim
poétem systému = Safety-by-design
2. Pasivni bezpecnostni systémy
3. Aktivni bezpecCnostni systemy

— Priklady pasivnich prvku:

— Podzemni umisténi
— SnadnéjSi chlazeni reaktoru a regulace chlazeni, nizSi potfeba vody k chlazeni
— Uzavreny cyklus
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Ekonomika SMR

— Jednim z duvodu vyvoje SMR je snizeni ceny, celkové snizeni ekonomickeé
narocnosti jadernych projektu a zvyseni jejich konkurenceschopnosti

— Je zde predpoklad poklesu ceny v dusledku:
— Kratsi doby vystavby
— Mensiho mnozstvi bezpecnostnich prvkd = jednodussi vystavby
— Rozvoje sérioveé vyroby
— Opét bude zalezet na tom kdo bude stavét a kde bude projekt umistén

— Kratsi doba vystavby je zasadni i z pohledu:

— Nizsich dopadu na investora
— Casoveé hodnoty penéz
— Efekt postupného uvadéni do provozu

— Vyznam dalSiho vyvoje pro cenu na MWh
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Ekonomika SMR

— Nyni co projekt, to jina cena

—VSechno jsou zatim FOAK

— Vystavba trva dlouho

— Prodrazuje se

— Neni ustaleny dodavatelsky retézec
— Jesté se vychytava managment atd.

— Dulezity indikator je zapojeni soukromych investoru

— PFitomnost statu? Nebo ¢isté komeréni projekty?
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Vyhody SMR

— VySSi bezpecnost skrze pasivni bezpecCnostni prvky

— SnadngjSi vymeéna paliva, nékteré typy maji delSi palivovy cyklus

— Nizsi napor na sit v momente pripojeni

— Moznost postaveni na brownfieldu po uhelnych elektrarnach

— Snizeni dopadu kapitalovych nakladu na vystavbu elektrarny

— SnadngjsSi financovani

— Moznost pfistavovani novych modulu (lepSi reakce na rust spotreby)

— Zajisténi vyroby elektfiny a tepla mimo velké distribu€ni sité (odlehlé a ostrovni oblasti)

— VysSi flexibilita (ALE stale omezena )
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Nevyhody SMR

— Slozity a dlouhy proces licencovani FOAK

— Zatim prilis vysoka cena

— SMR nemaji dlouhodobé prokazatelny spolehlivy a bezpecny provoz

— Stale pretrvava probléem s dlouhodobym ulozenim odpadu

— Neni zabéhnuty osvedceny dodavatelsky retézec

— Neni vyzkousené a osvedcene rozlozeni vystavby a postupné zapojeni vice

modulu
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Vyuziti SMR
_ Ugelem SMR neni nahradit velké bloky

— Umoznéni jaderné energetiky pro SirSi skalu uzivatelu a aplikaci

— Nahrazovani fosilnich elektraren

— Zajisténi kogenerace > vyroba tepla

— Desalinizace vody

— Vyroba vodiku (v souladu s vyrobou z OZE)
— Industrialni vyuziti

— Veétsi flexibilita a moznost umisténi

— Rozvojové staty s malymi elektrickymi soustavami
— Odlehlé oblasti a oblasti mimo sit

12 Department of International Relations and European Studies
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Uvedeni do komercniho provozu

— V soucasnosti rychlému rozvoji brani legislativni a regulatorni prekazky

— K uvedeni do komercniho provozu potrebuji SMR ziskat licenci a regulatorni povoleni
— Zdlouhavy a slozity proces licencovani FOAK, ktery zaroven narazi na problém, Ze licenéni proces pro
SMR by mél byt odliSny od klasického pro velké JZ

— Postoj statu v Evropé

— V Evropé je nejprogresivnégjsi VB, coz souvisi s vlastnim vyvojem SMR a ambici exportu

_ Zajem projevily Velka Britanie, Finsko, Svédsko, Francie, Ukrajina, Rumunsko

— Ostatni staty, které jsou oteviené jaderné energii, zatim sleduji vyvoj a postupné se chystaji na
moznost SMR — viz aktivity CEZ

— Postoj IAEA a EU

— 12. unora 2019 — férum IAEA a EU - regulace SMR jsou diskutovany a je potreba je vytvorit
— V EU SMR nejsou regulovany ani zatim licencovany

ale Projekt ELSMOR 2019-2023
— IAEA problematiku monitoruje — pravidelné publikace

2015 vznik regulatorniho fora pro SMR

11/2017 vznik pracovni skupiny
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Vyvoj a vyzkum

— Vyznamny rozvoj v poslednich letech
— Velké mnozstvi projektu, designu, typu paliv, v ruzné fazi vyvoje

— Typy SMR dle IAEA (2020).

— Pozemni, vodou chlazeny maly modularni reaktor

— Namorni, vodou chlazeny maly modularni reaktor

— Vysokoteplotni plynem chlazeny maly modularni reaktor
— Maly modularni reaktor s rychlym neutronovym spektrem
— Maly modularni reaktor chlazeny roztavenou soli

— Maly modularni reaktor malé velikosti

14 Department of International Relations and European Studies
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Very high temperature reactors

Gas-cooled fast reactors

Molten Salt reactors

Supercritical water-cooled reactors

Sodium-cooled fast reactors

Liquid metal cooled reactors

Water cooled reactors

OONN00 200 300 400 500 600 700

_ Pulp & paper manufacture
_ Methanol production
- Heavy oil desulfurization
. Petroleum refining
_ Methane reforming hydrogen production
Thermochemical hydrogen production _
_ Coal gasification
Blast furnace steel making _

15 Department of International Relations and European Studies Source: https://aris.iaea.org/Publications/SMR_Book_2020.pdf
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P i"i k I a d y m a I yc h Small reactors operating
re a kto rlol Name Capacity Type Developer

CNP-300 300 MWe PWR SNERDI/CNNC, Pakistan & China
PHWR-220 220 MWe PHWR NPCIL, India
V . vt t o | ’ h EGP-6 11 MWe LWGR at Bilibino, Siberia (cogen, soon to retire)
— provozu Je pe ypu ma yC KLT-40S 35 MWe PWR OKBM, Russia
o RITM-200 50 MWe Integral PWR, civil marine OKBM, Russia
reaktoru
Small reactor designs under construction
— Ctyri projekty SMR jsou ve vystavbe RhaiE Capacity _Type Developer
CAREM25 27 MWe Integral PWR CNEA & INVAP, Argentina
VitV v . ’ . HTR-PM 210 MWe Twin HTR INET, CNEC & Huaneng, China
— Priblizne 70 je ve vyvoji, ztoho 17 v _ .
ACP100/Linglong One 125 MWe Integral PWR CNNC, China
4 P T BREST 300 MWe Lead FNR RDIPE, Russia
pokrocilé fazi

Sources: https://www.world-
nuclear.org/information-library/nuclear-
fuel-cycle/nuclear-power-
reactors/small-nuclear-power-
reactors.aspx
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Small reactors for near-term deployment — development well advanced

Name Capacity Type Developer

VBER-300 300 MWe PWR OKBM, Russia

MuScale 77 MWe Integral PWR NuScale Power + Fluor, USA

SMR-160 160 MWe PWR Holtec, USA + SNC-Lavalin, Canada

SMART 100 MWe Integral PWR KAERI, South Korea

BWRX-300 300 MWe BWR GE Hitachi, USA

PRISM 311 MWe Sodium FNR GE Hitachi, USA

Matrium 345 MWe Sodium FNR TerraPower + GE Hitachi, USA

ARC-100 100 MWe Sodium FNR ARC with GE Hitachi, USA

Integral MSR 192 MWe MSR Terrestrial Energy, Canada

Seaborg CMSR 100 MWe MSR Seaborg, Denmark

Hermes prototype <50 MWt MSR-Triso  Kairos, USA

RITM-200M 50 MWe Integral PWR OKBM, Russia

RITM-200N 25 MWe Integral PWR OKBM, Russia

BANDI-60S 60 MWe PWR Kepco, South Korea

Xe-100 80 MWe HTR X-energy, USA Sources: https://www.world-
nuclear.org/information-library/nuclear-

ACPR50S 60 MWe PWR CGN, China fuel-cycle/nuclear-power-

Moltex SSRW 300 MWe MSR Moltex, UK et RO
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BLUSSEW VK-300 SVBR-100 VBER-300 ELENA  UNITHERM

CZECH REP

STARCORE [T — RITM-200M  KLT-40S  BREST-OD-300 MHR-T ABV6-E SHELF
SS5R-WB  CANDUSMR TEPLATOR RITM-200 KARAT-45 KARAT-100 MHR-100 GT-MHR RUTA-70

U-BATTERY  IMSR UK DENMARK ' = ¥
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S5R-TS S REP OF KOREA
U-Battery SMART
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mPower GTHTR300 Full
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XE-100 {‘3" HTR-PM ACPR 505
MMR ‘s ACP100 CAP200
EM? o Y / %ﬁ NHR-200 DHR400
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THORCON :
AURORA . “E8 SOUTH AFRICA
PBMR-400
HTMR-100 A
ARGENTINA AHTR 100 &7
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KLT 40S (Rusko)

— Maly tlakovodni reaktor (Rosatom)
— Vykon 35-40 MW
— Jedna se o dva malé reaktory o celkovem

vykonu 70 MW na lodi Akademik Lomonosov

— Hlavni zdroj pro ¢ast Cukotky a tamni
prumyslovou zénu

— Ve vystavbe od 2009, dokoncCeno na konci
roku 2018, spustén v kvéetnu 2020

— Velmi nakladny a neekonomicky projekt

20 Department of International Relations and European Studies
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Parameter

Technology developer,
country of origin
Reactor type

Coolant/moderator

Thermal/electrical capacity,
MW(t)/MW(e)

Primary circulation

NSSS Operating Pressure

(primary/secondary), MPa
Core Inlet/Outlet Coolant

Temperature (°C)
Fuel type/assembly array

Number of fuel assemblies in
the core
Fuel enrichment (%)

Core Discharge Burnup
(GWd/ton)
Refuelling Cycle (months)

Reactivity control mechanism

Approach to safety systems
Design life (years)

Plant footprint (m?)

RPV height/diameter (m)
RPV weight (metric ton)
Seismic Design (SSE)
Distinguishing features

Design status

Value

JSC “Afrikantov OKBM”,
Rosatom, Russian Federation
PWR

Light water / light water
150/35

Forced circulation
12.7

280/316

UO:z pellet in silumin matrix
121

18.6
454

30-36

Control rod driving
mechanism

Active (partially passive)
40

4320 (Floating NPP)
4.8/2.0

N/A

9 point on the MSK scale

Floating power unit for
cogeneration of heat and
electricity; no onsite
refuelling; spent fuel take
back

Connected to the grid in Pevek
in December 2019. Entered
full commercial operation in
May 2020.

Source:
https.//aris.iaea.org/Publi
cations/SMR_Book_2020.
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2 x KLT-405 The main components in the

KLT-40 barge and dock

25Gcal/h
Low-temperature /0 MWe
Process Heat

Underwater excavation:
175x45m. Depth: 9m

Spent nuclear fuel
store (pool)

L T S, ., -
.

$0.8% o0 v

Y -
T . o~

e T

Hydroengineering facilities

Hot water (heat)
distribution centre
Electricity transmission
and distribution
equipment units

Wet salt
hopper

Hot water
tanks

Source: https://pavelsuk.blog.idnes.cz/blog.aspx?c=636387
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NuScale (USA)

— Lehkovodni reaktor, PWR
— Vykon az 77 MWe

— Moznost sestaveni az 12 celk( (924 — Spoluprace s CEZ od 2019

MW).
— Doba vystavby 3 roky
— Zivotnost 60 let
— Design byl schvalen k certifikaci v

cervnu 2022

23 Department of International Relations and European Studies

— Prvni projekt by mel byt pripojen do
sité v roce 2030 - Idaho Falls
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NUSCALE
POWER

MODULE ™

NATURAL
CIRCULATION
OF REACTOR
COOLANT
FLOW

Heat is transferred from
the primary coolant
through the walls of the
tubes in the steam
generator, heating the
water (secondary coolant)
inside them to turn it

to steam.

{§ cONVECTION

Energy from nuclear
reaction heats the
primary reactor coolant
causing it to rise by
convection and natural
buoyancy through the
riser, much like a
chimney effect.

Colder (denser) primary
coolant “falls” to bottom
of reactor pressure vesse,
cycle continues.

STEAM LINE

FEEDWATER LINE

CONTAINMENT VESSEL

REACTOR VESSEL

SUPPORT TRUNNION

STEAM GENERATOR

RISER

NUCLEAR CORE
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© NuScale Power, LLC. All Rights Reserved.

Parameter

Technology developer, country
of origin

Reactor type
Coolant/moderator
Thermal/electrical capacity,
MW (t)/MW(e)

Primary circulation

MNSSS Operating Pressure
(primary/secondary), MPa
Core Inlet/Outlet Coolant
Temperature (°C)

Fuel type/assembly array

MNumber of fuel assemblies in
the core
Fuel enrichment (%)

Core Discharge Burnup
(GWd/ton)
Refuelling Cycle (months)

Reactivity control mechanism
Approach to safety systems
Design life (vears)

Plant footprint (m?)

RPV height/diameter (m)
Seismic Design (SSE)

Fuel cycle requirements /

Approach
Distinguishing features

Design status

Value

MuScale Power, LLC, United
States of America
Integral PWR

Light water / Light water
200 / 60 (gross)

Matural circulation
13.8/43

265/321

UO; pellet / 17x17 square
37

=4.95
=30

24

Control rod drive, boron
Passive

60

140 000

17.7/2.7

0.5g horizontal and 0.4g vertical

peak ground accelerations
Three stage in-out refuelling
scheme

Unlimited coping time for core
cooling without AC or DC
power, water addition, or
operator action

Under regulatory review

Videa ke zhlédnuti:
provoz:
https://www.youtube.
com/watch?v=vU-
IIqiP4sU&feature=em
b_logo&ab channel=
NuScalePower
komponenty:
https://www.youtube.
com/watch?v=F9tmn
ILYGjQ&ab channel=
nuscalepower

Sources:
https://aris.iaea.org/Publications/SMR_
Book_2020.pdf;
https://www.nuscalepower.com/benefit

s/simplified-design IVI U I\I I
FSS


https://www.youtube.com/watch?v=vU-IlqiP4sU&feature=emb_logo&ab_channel=NuScalePower
https://www.youtube.com/watch?v=F9tmn9LYGjQ&ab_channel=nuscalepower

CAREM 25, 100 a 300 (Argentina)

— Vykon 25 MWe, v oblasti Formosa.
— Vystavba CAREM 25 od 2014,

planované spusteni 2023
— Cist& argentinsky design,

licencovany 2009

— CAREM 300 je planovany pro export

— pouze ve vyvoiji.

Source:

https://cdn.ans.org/cafe/2014/02/CAREMfromCNEAsite.jpg?_ga=2.13281215.964155339.16
07970990-926432101.1607970990
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STEAM GENERATORS
BARREL
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Parameter

Technology developer, country of
origin

Reactor type

Coolant/moderator

Thermal/electrical capacity,
MW(t)y/MW(e)

Primary circulation

NSSS Operating Pressure

(primary/secondary), MPa
Core Inlet/Outlet Coolant

Temperature (°C)

Fuel type/assembly array

Number of fuel assemblies in the core
Fuel enrichment (%)

Core Discharge Burnup (GWd/ton)
Refuelling Cycle (months)

Reactivity control mechanism

Approach to safety systems

Design life (years)

Plant footprint (m?)

RPV height/diameter (m)

RPV weight (metric ton)

Seismic Design (SSE)

Fuel Cycle Requirements or Approach

Distinguishing features

Design status

Value
CNEA, Argentina

Integral PWR
Light water / Light water
100/ ~30

Natural circulation

1225747
284 /326

UO:z pellet/hexagonal
61

3.1% (prototype)

24 (prototype)

14 (prototype)
Control rod driving

mechanism (CRDM) only
Passive

40

Not available

11/3.2

267

0.25¢

390 full-power days and

50% of core replacement

(prototype)

Core heat removal by

Source:
https://aris.iaea.org/Publications/SMR_
Book_2020.pdf

rcultion UN 1
suppression containment F S S

natural circulation, pressure IVI

Under construction (as
prototype)



Rolls Royce (VB)

— Vykon 220 az 470 MWe, typ PWR
_ Zivotnost 60 let (vystavba 5 let)

—_— Vellkost reaktoru 16 X 4 metry Source: https://oenergetice.cz/jaderne-

elektrarny/rolls-royce-nase-male-
reaktory-mohou-vyrabet-elektrinu-za-
podobnou-cenu-jako-offshore-vte

— Rozloha 40 000 m? (10x mensSi nez klasicka elektrarna)

— Projekt ma veést ke snizeni ceny elektriny ve Velké Britanii
— Celkové chce spolecnost postavit 16 SMR

— Maji byt instalovany na mistech odstavenych jadernych elektraren

_ Zajem o projekt projevila CR (spoluprace s CEZ od 2020), Kanada, USA a Cina

MUNI
FSS
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Parameter

Technology developer, country of

origin
Reactor type
Coolant/moderator

Thermal/electrical capacity,
MW(t)/MW(e)
Primary circulation

Operating Pressure
(primary/secondary), MPa
Core Inlet/Outlet Coolant
Temperature (°C)

Fuel type/assembly array

Number of fuel assemblies in the
core
Fuel enrichment (%)

Core Discharge Burnup
(GWd/ton)
Refuelling Cycle (months)

Reactivity control mechanism

Approach to safety systems
Design life (years)

Plant footprint (m?)

Site footprint (m?)

RPV height/diameter (m)
RPV weight (metric tonnes)
Seismic Design (DBE)

Fuel cycle requirements /
Approach

Distinguishing features

Design status

Value

Rolls-Royce and Partners, United
Kingdom

3-loop PWR

Light-water / Light-water

1276 / 443

Forced (3 pumps)
15.5/7.6

296 /327

UO:2/ 17x17 Square
121

4.95 (max)
55-60

18-24

Rods and Gd20s3 solid burnable
absorber

Active and passive

60

10 000
40 000
11.3/45
220
>0.3g

Open cycle; Spent fuel transferred

to a pool for storage prior to
transfer to long term dry cask
storage.

Modular approach facilitating
rapid and cost-effective build.
Conceptual design

Videa ke zhlédnuti:
https://www.youtube.
com/watch?v=cFFS P
3EnMk&ab channel=
Rolls-Royce

proces vyroby a
vystavby:
https://www.youtube.
com/watch?v=JK8KGi
dUnpM&ab channel=
UKNuclearSMRConsor
tium

komentar k planu
Rolls-Royce ve VB:
https://www.youtube.
com/watch?v=8KXTN
nKODUU&ab channel
=TomoNewsUS

o0UIcCe.
https://aris.iaea.org/Publications/SMR_
Book_2020.pdf
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https://www.youtube.com/watch?v=cFFS_P3EnMk&ab_channel=Rolls-Royce
https://www.youtube.com/watch?v=JK8KGidUnpM&ab_channel=UKNuclearSMRConsortium
https://www.youtube.com/watch?v=8KXTNnK0DUU&ab_channel=TomoNewsUS

Energy Well — UJV REZ

— Patentovan

— Ekonomicka studie - potvrdila komercéni potencial
— Studie proveditelnosti

— Nyni faze finalizace zakladniho designu
— Ceka je velké mnozstvi aktivit, které se musi udélat, jako ovéfeni technologie a designu

— Reaktor IV. Generace

— Chlazeny roztavenou soli

— Vykon do 50 MW

— Specifikum: velikost lodniho kontejneru

— CR je v tomto vyvoji ve svétovém srovnani napied, ale stale je to bé&h na

dlouhou trat
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Graphite reflector Fuel assemblies

Department of International Relations and European Studies

Parameter

Technology developer, country of
origin
Reactor type

Coolant/moderator

Thermal/electrical capacity,
MW(t)/MW(e)
Primary circulation

NSSS Operating Pressure
(primary/secondary), MPa
Core Inlet/Outlet Coolant

Temperature (°C)

Fuel type/assembly array

Number of fuel assemblies in the core
Fuel enrichment (%)

Core Discharge Burnup (GWd/ton)
Refuelling Cycle (months)
Reactivity control mechanism
Approach to safety systems
Design life (years)

Plant footprint (m?)

RPV height/diameter (m)

RPV weight (metric ton)

Seismic Design (SSE)

Fuel cycle requirements / Approach

Distinguishing features

Design status

Centrum vyzkumu Rez,
Czech Republic

Fluoride High Temperature
reactor, pool type

Molten Salt FLiBe

20/8

Forced (mechanical pumps)

Atmospheric pressure
650/ 700

TRISO

19

15

70

84

Control rods
Active / Passive
Not defined
<4000

6/3

<100

Yes

Once through; no onsite
refuelling; replace reactor
approach

Passive decay heat removal,
transportable reactor,
Pre-conceptual design

Source:
https://aris.iaea.org/Publications/SMR_
Book_2020.pdf

MUNI
FSS



SMR v CR

_CEZ:
— Temelin, TuSimice, Prunérov, Ledvice, Pofrici
a Detmarovice na severu Moravy
— Moravskoslezsky kraj:

— Trebovice, Déetmarovice u Karving,
Blahutovice na NovojiCinsku, Ctvrty maly
reaktor by mohl byt v Trinci pro potreby
Trineckych zelezaren.

— Vuziti — vyroba elektriny a tepla

— Novy kontext - dekarbonizace
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Zaver

— SMR - rozvijejici se technologie

— Prinasi nové moznosti vyuziti jaderné energie i pro nove aktery

— Z pohledu bezpeénosti znamenaji zjednodusSeni a zavedeni vice pasivnich prvku

— Z pohledu ekonomiky by mohly byt levnejsi nez klasicke bloky, ale zatim se
jedna o FOAK, ukaze az seriova vyroba

— Jednou z hlavnich vyzev pro dalsi vyvoj] SMR je licencovani a regulace

— Vyuziti v EU je predpokladane az v druhé poloviné 30. let/zacCatek 40. let, ale

zavisi to vse na rychlosti vyvoje a regulatornich prekazkach

32 Define footer — presentation title / department

M=
wn =
wn =



Dekuji za pozornost.
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Prostor pro otazky
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Eseje

_ zastieSujici téma ,,Budoucnost jadernych technologii v Ceské
republice €i Evropé“

— Rozsah 9000 znaku (V€. citaci, seznamu zdroju i pfipadnych
uvodnich informaci!)

—Je nutné tema eseje velmi uzce zamerit!

— Smyslem je zamyslet se nad budoucnosti jadernych tech. v

nasem regionu a nad ruznymi aspekty jaderné energetiky
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Esej

— Termin odevzdani 31.12.2022 vcetne.

— Vyrazne doporucujeme konzultovat tema eseje.

— 10 bodu — duraz je kladen na schopnost vyjadrit vlastni nazor.

— OcCekava se esej, ktery predstavuje nazor autora podlozeny
relevantnimi informacemi a znalostmi nabytymi pri studiu.

— Cilem neni deskriptivni prace!
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Ese| —tipy

— ,Esej je literarni zanr, do kterého patri texty zamerené na odborna
temata. Na rozdil od nestranné publicistiky ale do kazdé eseje jeji
autor vklada svij nazor na rozebiranou problematiku. Casto jde
o zhodnoceni nebo kritické vyjadreni, které se ale za kazdych

okolnosti musi opirat o odborna fakta.”

https://www.seminarkyzal.cz/blog-item/jak-napsat-esej/

— Diskuze pro x proti, kde je jasné jaky je nazor autora.
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Ese| —tipy

— Uzce zamerene tema

— Jasny nazor autora

— Vyhnout se dlouhym popisum
— Argumenty podporit fakty

— Sjednotit styl citaci a citovat!

— Dodrzet rozsah prace
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