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Reaction Q [MeV] E [MeV] 

TD T + D  → 4 He (3,52 MeV) + n (14,06MeV) 17,58 3,52 

DD D + D→T (1,01MeV) + H (3,03MeV) 4,04 4,04 

DD D + D→ 3 He (0,82MeV) + n (2,45MeV) 3,27 0,82 

3 HeD 3 He + D→ 4 He (3,67MeV) + H (14,67MeV) 18,34 18,34 

11 BH 11 B + H→ 4 He + 4 He + 4 He + 8.68MeV 8,68 8,68 

Energy: 

Fusion  3E11 J/g 

Fission  8E10 J/g   

Coal    3E4   J/g  

Oil   4E4   J/g
  

Fuel for: 

1 GW    CP - 3E9 kg/r  

 NPP - 2E4 kg/r 
 FP - 250 kg/r  



Porovnanie technológií z pohľadu nárokov na zastavanosť: 

1,74 km2 
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Solárna 

farma 

    
   

 

 

 

½  rozlohy Luxemburska, 

 alebo 3 x rozloha Malty 



 Nuclear should stay in the balanced mix  

of electricity sources 



Specific emissions of СО2 



Enviro impacts of different energy production 



Nuclear technology  



REACTORS Gen-3 (3+)  

MIR-1200 / AES-2006 
ATMEA-1 

APR-1400  



NPPs in world (2014) 

  31 countries  

10,8 % of electricity production world-wide 

388 reactors in operation and 67 in built 



OECD/IEA Technology 

Roadmap 
 

~115 reactors (1400 MWe) 
~160 reactors (1000 MWe) 
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Reference: IAEA-PRIS 

Nuclear share in electricity product.  

Source: IEA Key World Energy Statistics 2013 

NPPs: 3.3 % in 1973 

NPPs: 11.7 % in 2011 



Dependence on inport (2014) 

Only 40 countries do not import electricity 

Scope 

[%] 

importers 
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Náklady na vyraďovanie

Comparison of energy sources based on 

electricity production costs 

http://nuclearfissionary.com/2010/04/02/comparing-energy-costs-of-nuclear-coal-gas-wind-and-solar/. 



Installed capacity and electricity consumption in Slovakia 

http://www.sepsas.sk/seps/dokumenty/RocenkySed/Rocenka_SED_2012.pdf. 
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NPP in Slovakia 

In operation:  EMO1,2  (2x VVER440/213)  In built:  MO3,4  (2x VVER440/213)   

        EBO V2  (2x VVER440/213) In decommissioning: V1  (2x VVER440/230)       

                  A1 (KS-150) 

EBO 3 - 107 % = 505 MWe  

EBO 4 - 107 % = 505 MWe  

 
EMO 1 - 107 % = 470 MWe  

EMO 2 - 107 % = 470 MWe  



16 

Electricity production and consumption in Slovakia 

T. Malatinský, „Energetická politika Slovenskej republiky,“ Medzinárodná konferencia SES 2013., Bratislava, 2013. 
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Reference: IAEA-PRIS 

North America 



Countries with nuclear reactors and 

countries planning NPPs built.  



Country Plans for new build 

Bulgaria 1 unit of Kozloduy NPP 

Czech Republic 2 units of Temelin NPP. Bid process is underway. 

France 1 unit  of Penly NPP. 

Finland Bid/negotiation process for 2 new units is underway 

Hungary 2 units of Paks NPP. Tender TBA in 2013-2014 

Lithuania 1 unit of Visaginas NPP 

Poland 6GW. First tender to be announced 

Romania 2 units of Cernavoda NPP 

Slovakia 1 unit of Bohunice NPP 

Slovenia 1 unit  Krsko NPP  under consideration 

Sweden New units construction replacing the old ones 

United Kingdom 15-20 GW 

Delays and posponing ..... 

- Planning new 

build 
- Open 

tender/negotiations 

Russia 

Finland 

United 

Kingdom 

Lithuania 

Poland 
Germany 

Italy 

Switzerland 

Bulgaria 

Romania 

Czech R. 

Slovenia 

Slovakia 

Hungary 

Sweden 

France 

- Ban on new build 

Planned NPP built in Europe before Fukushima 
 



NPPs in Europe – 2015: 

Total in EÚ France - 58 

United Kingdom - 16 

Sweden - 10 

Germany - 9 

Belgium - 7 

Spain - 8 

Czech Republic  - 6 

Slovakia - 4 

Finland - 4 

Hungary - 4 

Bulgaria - 2 

Romania - 2 

Netherlands - 1 

Slovenia - 1 

 

Switzerland - 5 

Ukraine - 15 

Russia (European part) - 28 

CH + UA + RF 

Total in Europe 

reactors 



Location of 

NPPs in 

Western 

Europe. 



Number of reactors under construction 
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Thank you. 

 Vladimir.Slugen@stuba.sk 
www.ujfi.fei.stuba.sk 
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China Nuclear & Electric Power Data 



Reference: IAEA-PRIS 

2015  

NPPs connected to grid 

FANGJIASHAN-2 (1000 MW(e), PWR, CHINA) on 12 January 

HONGYANHE-3 (1000 MW(e), PWR, CHINA) on 23 March 

NINGDE-3 (1018 MW(e), PWR, CHINA) on 21 March 

SHIN-WOLSONG-2 (960 MW(e), PWR, S. KOREA) on 26 February 

YANGJIANG-2 (1000 MW(e), PWR, CHINA) on 10 March 

New built 

HONGYANHE-5 (1000 MW(e), PWR, CHINA) on 29 March 



Electricity marked deformations 



9. 12. 2015 27 9. 12. 2015 27 



9. 12. 2015 28 9. 12. 2015 28 



9. 12. 2015 29 9. 12. 2015 29 



Diagram návratnosti investícii do jadrového bloku pri 

meniacich sa cenách  el. energie – v 20 ročnom horizonte 



9. 12. 2015 31 9. 12. 2015 31 

KRAJINA VÝKON [ MW ] 

Nemecko 24 678 

Taliansko 12 754 

Česká republika 934 

Slovensko 512 

Rakúsko 176 

Poľsko 3 
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(Eurostat, 2013) 



Energetické havárie 
 V USA ročne 40 000 úmrtí od vdychovania splodín spaľ. uhlia v el. 

  r. 1981 bronchitída od spaľovania uhlia v Anglicku - 15 600 úmrtí 

 Pri explózii plynu v Mexiko City 1984 bolo zabitých 500 ľudí a 

zranených 4 248 ľudí 

 Plynová havária si v ZSSR v roku 1989 vyžiadala 650 obetí 

 Únik metylizokyanátu v Bhópale zabil 2 850 ľudí a vážne zranil 200 

000 ľudí 

 26. apríl 1942 v Číne prišlo o život 1 549 ľudí pri explózii uhoľného 

prachu 

 Ropný priemysel zabil tisícky ľudí pri haváriách tankerov, vrtných 

plošín a pri explóziách. Najťažšia havária v Brazílii v roku 1984 stála 

546 životov 

 Černobyľ – 38 priamych obetí (do troch mesiacov). Niekoľko 1000 ľudí 

s možnými následkami. 

 Fukushima – nikto nezomrel na následky ožiarenia!!! 


