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Objective 

This work's aim is, through a bibliographic 
research, to assess the safety of different types 
of nuclear reactors, especially those from 
Generations II and IV, in order to compare them 
regarding this aspect. 

Materials and Methods 

To compare the safety of nuclear reactors, it is 
necessary to understand the philosophy behind 
the measures adopted and methods to evaluate 
them. These are researched along with the 
relevant information about each reactor type. 
The study uses articles and books, being 
necessary a computer with access to the internet 
and libraries. The IPEN guarantees the access, 
with financial support from FAPESP. 

Results 

The research on the reactor safety philosophy 
showed that it follows the principle of defence-in-
depth, implementing safety systems in levels, 
redundant and independently, with regular 
upgrades, taking into account the advancements 
with new reactors[1][2]. The operational history of 
American reactors shows that the most common 
events to occur in BWRs and PWRs are loss of 
offsite power, feeding water or heatsink[3]. One 
value used to characterize the safety of a nuclear 
reactor is the Core Damage Frequency, or CDF. 
Today, most of the Generation II BWRs and 
PWRs in the USA have a CDF on the order of 
5x10-5 per operating year, while the CDF of more 
advanced reactors are about 10 times lower[4]. 
The Fukushima accident led to revisions in the 
way regulators evaluate reactor safety[5]. The 
Generation IV concepts offer potential 
advancements in energy efficiency as well as 
safety and sustainability[6]. 

 

 

Conclusions 

In light of the importance of human factors and 
wrong assumptions about certain events, like 
flooding, revealed by Fukushima, the Generation 
IV concepts become appealing with the use of 
passive safety systems and even the possibility 
of inherent safety, in addition to difficult nuclear 
proliferation. Despite that, the extreme operating 
conditions present challenges to the practicality 
of these concepts. 

References 

1. OECD. Implementation of Defence in Depth 
at Nuclear Power Plants. Paris. 2016. 
Disponível em: < https://www.oecd-
nea.org/nsd/pubs/2016/7248-did-npp.pdf>. 
07/08/2016. 

2. Cenerino, G.; Dubreuil, M.; Raimond, E.; 
Pichereau, F. Radiological objectives and 
severe accident mitigation strategy for the 
generation II PWRs in France in the 
framework of PLE (IAEA-CN--194). 
International Atomic Agency (IAEA), p. 8. 2012. 

3. Schroeder, J. A.; Bower, G. R. Initiating 
Event Rates at U.S. Nuclear Power Plants. 
1988-2013. Idaho National Laboratory. 
Washington, D.C., p. 23. 2015. 

4. Advanced Nuclear Power Reactors. 
Disponível em: < http://www.world-
nuclear.org/information-library/nuclear-fuel-
cycle/nuclear-power-reactors/advanced-
nuclear-power-reactors.aspx>. 08/08/2016. 

5. AIEA. The Fukushima Daiichi Accident: 
Report by the Director General. Vienna. 2015 

6. Benefits and Challenges. Disponível em: < 
https://www.gen-
4.org/gif/jcms/c_40368/benefits-and-
challenges>. 08/08/2016. 

https://www.oecd-nea.org/nsd/pubs/2016/7248-did-npp.pdf
https://www.oecd-nea.org/nsd/pubs/2016/7248-did-npp.pdf
http://www.world-nuclear.org/information-library/nuclear-fuel-cycle/nuclear-power-reactors/advanced-nuclear-power-reactors.aspx
http://www.world-nuclear.org/information-library/nuclear-fuel-cycle/nuclear-power-reactors/advanced-nuclear-power-reactors.aspx
http://www.world-nuclear.org/information-library/nuclear-fuel-cycle/nuclear-power-reactors/advanced-nuclear-power-reactors.aspx
http://www.world-nuclear.org/information-library/nuclear-fuel-cycle/nuclear-power-reactors/advanced-nuclear-power-reactors.aspx
https://www.gen-4.org/gif/jcms/c_40368/benefits-and-challenges
https://www.gen-4.org/gif/jcms/c_40368/benefits-and-challenges
https://www.gen-4.org/gif/jcms/c_40368/benefits-and-challenges

