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Noć nad Europom 
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Nuklearne elektrane u Europi 

• 216 reactors 

• 89 sites, 17 countries 

•168.846 MWe installed power 

• 35.3% share of annual production  
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u 15 država članica 

Europske unije, u pogonu je 

146 nuklearnih elektrana 

proizvode trećinu od 

ukupno proizvedene 

električne energije 

 u EU u gradnji je 

nuklearna elektrane u 

Finskoj (Olkiluoto-3, 1600 

MW) i u Francuskoj 

(Flamanville-3, 1600 MW)  

Nuklearne elektrane u Europi  
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In total (world): 

•  436 units 

•  production of ~ 2500 billion kWh 

•  = all Hydropower 

•  > Saudi Oil production 

•  ~17% world power 

•  ~6% primary energy 
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Pregled tipova nuklearnih reaktora 
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• prema podacima IAEA, u svijetu u pogonu 436 nuklearnih elektrana  

  (instalirana snaga 370.202 MW) radile su s prosječnim faktorom  

  opterećenja većim od 80% 

• u izgradnji 34 nuklearne elektrane 

• akumulirano iskustvo je veće od 12.700 reaktor godina 

Nuklearne elektrane   

pouzdan i ekonomičan izvor električne energije  



14 



15 

EU-27  Ovisnost o uvozu energenata i diverzifikacija 



Emisije stakleničkih plinova  
tijekom cijelog  životnog ciklusa elektrane 

Fosilne tehnologije Ne-fosilne tehnologije 
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Development of Commercial Nuclear Power 

"Atoms for Peace" : 
– Title of a speech by Dwight D. Eisenhower 

to the UN General Assembly in 1953. 

– The United States then launched an "Atoms 
for Peace" program that supplied equipment 
and information to schools, hospitals, and 
research institutions within the U.S. and 
throughout the world. 

The Atomic Energy Act signed on 
August 1, 1946, transfers the 
control of atomic energy from 
military to civilian hands. 

United Nations' "First Geneva 
Conference“ in 1955. 

EURATOM In 1957 was launched 
alongside the European Economic 
Community  (ECC). 

In 1957 the International Atomic 
Energy Agency (IAEA) is 
established. 

 

 

IAEA Headquarters in Vienna, Austria 



Nuklearne elektrane u Francuskoj  

! 
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Finland as example: why new NPPs? 

Why OL3 ? 
 

OL3 meets growing demand for electricity 

 reduce carbon dioxide emissions in Finland   

support the competitiveness of Finnish  

   industry by offering a reliable electricity  

   supply at a reasonable price   

reduce dependence on electricity imports 

OL3 construction site in May 2010 

Source: TVO 
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Olkiluoto 3 Primjer: Finska  



Odlaganje radioaktivnog otpada i istrošenog goriva 

Olkiluoto NPP Loviisa NPP 

The final disposal repository for operating 
waste in Olkiluoto, in operation from 1992 

In Loviisa, final disposal of operating waste 
started in 1998. 

spent nuclear fuel  

Primjer: Finska  
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       Total Power Product.    Nuclear Power          

        (including Nuclear) 

   

Hungary           35.377 GWh(e)   12.787 GWh(e) 
Slovakia           32.805 GWh(e)   17.953 GWh(e) 
Czech Republic             76.348 GWh(e)   18.738 GWh(e)  

EES Hrvatske 
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Regionalna elektroenergetska bilanca 

Neto izvoznik 

Neto uvoznik 

Najveći uvoznik 

+3,0 TWh 

+1,0 TWh 

-3,0 TWh 

-3,0 TWh 

-1,5 TWh 

0,0 TWh 

-7,5 TWh 

-4,0 TWh 

-40,0 TWh 0,0 TWh 

-0,5 TWh 

+4,0 TWh (Ukraine) 
+10,0 TWh (Slovakia) 

+2,0 TWh 

-2,0 TWh 

+2,5 TWh 
+37,5 TWh  

(France, Switzerland) 

 

-1,5 TWh 



66% 

Slovakia , in 2007,  28.1 billion kWh gross was produced, 55% of 

this from nuclear power  



Czech Republic, in 2007,  electricity generation was 88.2 billion kWh,  

of which 62% (54.9 billion kWh) was from coal, 30% (26.2 billion kWh) from nuclear, 
with net export of 16.2 billion kWh  



Hungary , in 2008, electricity generation was 40.0 billion kWh,  

of which nuclear 14.8 billion kWh  
the price of a kilowatt-hour of electricity from Paks was 3.58 Euro cents/kWh 



Strategy of Energy Development in Croatia  
Power plants: Installed capacities and new capacities 

 coal-fired power plants and gas-fired power plants, with  
    installed capacity of 1200 MW each, are expected to be built  
    before the year 2020 

 decision to build nuclear power plant will be made by the end of  
     the year 2012 
  …. 
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       . . .   

 
 Republika Hrvatska pokreće hrvatski nuklearni energetski program 
 
  U Programu provedbe Strategije Vlada Republike Hrvatske razradit će  
     program pripremnih aktivnosti kako bi se do kraja 2012. godine moglo  
     pristupiti donošenju odluke o izgradnji nuklearne elektrane 

 

  Donošenje odluke o izgradnji nuklearne elektrana očekuje se  
     najkasnije  2012.godine 
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Nuklearna 
opcija je 

sadržana u 
energetskom 

planu 

2012. g. !!! 

Ref.: IAEA Nuclear Energy Series No. NG-G-3.1 

Milestones in the Development of a National 
Infrastructure For Nuclear Power 
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    1970         1980              1990            2000 2010          2020          2030          2040 

1974.  
•  investitori Savske elektrane Ljubljana i  

   Elektroprivreda Zagreb u sklopili ugovor o  

    nabavi opreme i gradnji  s  
Westinghouseom 
•  položen je kamen temeljac za  
   nuklearnu elektranu Krško 
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    1970         1980              1990            2000 2010          2020          2030          2040 

~ 40 godina 

Kadrovi za novi nuklearni program  

dipl.inž. (mag. struke) 

građevine, strojarstva, 

elektrotehnike, fizike, 

računarstva, kemije, … 

Smjer  

Nuklearna energ. 

Smjer  

Energetske teh. 
Smjer  

Energetika 

• specijalistički   

   kursevi (IAEA,..) 

• jednogodišnji  

  specijalistički studij 
 

FSB, PMF 

Projekt  NE 
Prevlaka 



37 

  Procjena potrebnog broja kadrova za  
prvi nuklearni program 

Ref.: Sara Scott, Los Alamos National Laboratory: Modeling Human Resource Development for New Nuclear Power Programs, International Conference 

on Human Resource Development for Introducing and Expanding Nuclear Power Programs, Abu Dhabi, United Arab Emirates, March 14 to 18, 2010 

NEPIO  
(Nuclear 
Energy 
Program 
Implementing 
Organization) 
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Ref.: Sara Scott, Los Alamos National Laboratory: Modeling Human Resource Development for New Nuclear Power Programs, International Conference 

on Human Resource Development for Introducing and Expanding Nuclear Power Programs, Abu Dhabi, United Arab Emirates, March 14 to 18, 2010 

  Procjena potrebnog broja kadrova za  
prvi nuklearni program (nast.) 
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Razmatranja i podloge za odluku o  

realizaciji nuklearnog programa: 

 

1. Nacionalno stajalište 

2. Nuklearna sigurnost  

3. Upravljanje  nuklearnim programom 

4. Financiranje programa  

5. Zakonski okvir 

6. Pitanje proliferacije 

7. Regulatorni okvir   

8. Zaštita od zračenja  

9. Elektroenergetska mreža  

10. Kadrovi za nuklearni program 

11. Zaštita okoliša  

12. Komunikacija s javnošću   

13. Lokacija i infrastruktura 

14. Krizno planiranje 

15. Sigurnost i fizička zaštita  

16. Nuklearni gorivni ciklus 

17. Zbrinjavanje radioaktivnog otpada 

18. Uključivanje lokalne industrije  

19. Politika nabave opreme i usluga 

   do 2012.g.  !!! 
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EOOR – nuklearni dio 1 od 3 

U 2008. godini: 

hidroelektrane           5890 GWh 

termoelektrane          4978 GWh 

TE Plomin 2              1514 GWh  

Nukl.el. Krško (1/2)   2985 GWh 

HE 
38% 

TE 
32% 

Plomin 2 
10% 

NEK 
20% 



Countries Considering Nuclear Power 

Operating (30) Considering (43) Expressing interest (25) 
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Source: IAEA, B.Tyobeka: Global Status of Nuclear Power, Int. Conf. HND, 2010 
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Nuklearna elektrana Krško - Funkcionalna shema  

 
Energetika i okoliš, ak.g.2011/12 
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= 67.038.000 MWh 
 

 ~ 3 milijarde € 

Usporedba elektrana Krško i Angra-1  
(31.12.2009.) 

EOOR – nuklearni dio 1 od 3 
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Četiri generacije nuklearnih elektrana  
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