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The Carbon Intensity of Electricity Generation
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Note: Data is the 50th percentile for each technology from a meta study of more than 50 papers
Source: IPCC Special Report on Renewable Energy Sources and Climate Change Mitigation

shrinkthatfootprint.com
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MORTALITET ZBOG UTICAJA IZVORA ENERGUE

Deaths per terawatt hour by energy source 200
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OD RUDE URANA DO GORIVA

GORIVO



TIPICAN NUKLEARNI GORIVNI CIKLUS
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rOPUBHU ENEMEHT (CHOM)
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Generations of Nuclear Energy e
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0 PRVA § NA MREZI (1954.)

Oo0nanuckas ADC . (Obninsk Atomic Enerqy Station).

Arom Mupssbrit 1 . (Peaceful Atom 1) reactor 30 MWt
6(5) MWe
Tip RBMK
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https://en.wikipedia.org/wiki/Obninsk_Nuclear_Power_Plant




@® NUKLEARNA ELEKTRANA - 'PWR’

Containment Structure

Pressurizer Steam
Generator

_ Condenser
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® NUKLEARNA ELEKTRANA —’'BWR’
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REAKTOR ‘BWR’ TIPA (FUKUSIMA)
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EKSPLOZIJA VODONIKA
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KNACUOPUKALUNIA AOTABAJA OA4 UHTEPECA 3A CUTYPHOCT

AKUMAOEHTU INES
Major Accident A Chernobyl Reactor-4

Fukushima Daiichi
Serious accident n
Accident with Windscale Pile-1
wider consequence Three Mile Island TMI-2
Accident with
local consequences
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@ 'AP1000’ — A Passive Safety Reactor

A compact station

* 3415 MWt (1117 MWe) n=32,3%
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e Generacija lll: ’EPR 1600’
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REAKTOR

Dvostruki

kontejnment

VVER-210
VVER-365
VVER-440
VVER-1000

Gen. |l
Gen. Il
Gen. Il
Gen. |l

VVER-1200 Gen. llI

VVER-TOI

Gen. lll+

Source: Hajdin, Paks

"'VVER-1200’
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Pasivni

/sigurnosni

sistemi

Gen. MWe

I 210
I 365
I 440
Il 1000
Il 1200
11+ 1300

Nb,%

27,63
27,55
32,00
33,33
37,36
39,39



Outer containment

Generacija lll+: VVER TOI

Passive annulus filtration system (PAFS)

Inner containment System of secondary hydraulic accumulators

1300 (1255) MWe
System of primary hydraulic accumulators 3300 MWt
Annulus n= 38% neto

Steam generator passive heat removal system
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O Reactor

Steam generator Main steam

P

LPC > LPC
l_q J- ?—l Unit transformer

HPC i :
e L |—Ba
- .# Condenser - -
HPH [i)-r_eii‘:\‘tor LPH i :
- + =t o 1 I”—" I* I — Heatnetwork boiler house
> K ' thm -
- - [l‘ h
. b \ 0

/ \ EUR certified

Primary circuit ~ Core melt localization device Active emergency core cooling system (ECCS)



® MAJIU MOAYNAPHU PEAKTOPWU (SMR).
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2x35 MW


https://www.iaea.org/sites/default/files/styles/hd_1920x1080/public/smr-transport-1140x640.png?itok=7UGETDbZ
https://www.iaea.org/sites/default/files/styles/hd_1920x1080/public/smr-transport-1140x640.png?itok=7UGETDbZ
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| pies Closed fuel cycle
Lead Fast Reactor

Very High Temperature Reactor

[Closed fudl cicie
Super Critical Water Reactor Molten Salt Reactor

Recognition of the major potential of fast neutron systems with closed fuel cycle
for breeding (fissile re-generation) and waste minimization (minor actinide buming)



KARAKTERISTIKE REAKTORA IV GENERACJE

Spektar Tempera-
neutrona tura, °C

Gorivni | Snaga, | Namena
ciklus MWe reaktora

Tip reaktora

, Elektricna
Gasom hladeni  Brzi Helijum 850  Visok  Zatvoren energiia
brzi - GFR
vodonik
Visoko | ) _ Elektricna
temperaturni Termalm He||Jum 1000 V|SOk Otvoren 250 energija |
- VHTR vodonik
Vodom pod Otvoren
superkriticnim Termalniili- \/o4q 510-550 Vrlo -termalni 4599  Elektricna
parametrima brzi visok Zatvoren energija
hladen - SCWR - brzi
Natrijumom _ y
hladeni brzi Brzi Natrijum 550  Nizak  Zatvoren 150-500 Elekiricna
_SCR energija
: 50-150 ElektriCna
AOEAEE | o Olovo- " 550.800 Nizak  Zatvoren 300-400 energija |
brzi - LCR Bizmut .
1200  vodonik
Rastopljenim _ | : Elektricna
solima hladen ~ Epitermalni Flyoridi  700-800 Nizak ~ Zatvoren 000 energija i
- MSR vodonik



®Y3UOHA NNASMA Y MATHETHOM MNOJbY




ITER construction site in Cadarache, France
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PROJECTED NUCLEAR GROWTH
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HOBE HYK/IEAPHE EJIEKTPAHE Y OKPYXKEHY

Nuklearna Snaga, Tip Investicija | Jedinicna | Prikljucak Nabomena
elektrana MW reaktora | Milijarde $ S/kW ha mrezu P
Akkuyu 1-4 PWR Planirano
Turska 4x1.200  \yEp-1200 220 4.580 2023. 5522 bloka
Flamanville 3 ol G PWR 154 o S Kasnjenje
Francuska X2 EPR 1600 ‘ ' “* Skokcene
Belarus 1&2 PWR Planirano
Belorusija 2x1.200  yyvER-1200 11,0 4.580 202?. 0% 2 bloka
Olkiluoto 3 1 E00 PWR o = vy 5022 Toplota za
Finska X2 EPR 1600 ’ ) zagrevanje
Cernavoda 3&4 PHWR Radni vek
Rumunija 2x700 Candu 6 8,8 6.290 202?. 30425 god
Mohovce 3&4 PWR Usavrsen

?
Slovacka 2x440 V-213 440 28 6.590 2027, VVER 440
Paks Il (5&6) PWR Kasnjenje
Madarska 2x1,200  \,vER-1200 12.5 >.200 2030. Brisela
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