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Abstract 

The fission of atomic nuclei, performed in reactors to generate heat, brings into 
play large quantities of radiation-emitting radioactive substances from which people and 
the environment must be protected. This paper  explains the need for nuclear safety, 
which consists of the set of technical and organizational provisions taken at each stage 
in the design, construction and operation of a nuclear plant to ensure normal service, 
prevent the risks of an accident and limit its consequences in the unlikely event of its 
occurrence.  
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France has the world's second largest nuclear sector and generates a greater 

proportion its own electricity through nuclear power than any other economy -- around 

80 percent of its needs. It has also made the export of nuclear technology an economic 

priority. French engineering giants Areva and Électricité de France (EDF) are 

promoting the European Pressurized Reactor (EPR), a third-generation reactor design 

that France considers the most advanced in the world. 

Main Characteristics 
 
 The EPR is a Pressurized Water Reactor based on the most recent technologies: the 

French N4 reactors in operation at Chooz and Civaux Nuclear Power Plants and the 

Konvoi reactors in operation in Germany. It benefits from over thirty years' operating 

feedback from nuclear power plants. AREVA has built around 100 nuclear reactors in 

11 countries, representing almost 30% of the total installed nuclear power capacity 

worldwide. 

The EPR has been designed to have a service life of 60 years, compared to 40 years 

for existing plants.  

 

An even higher level of safety 

Safety in the nuclear industry is an integral part of continuous progress. 

Pressurized water reactors, such as the EPR, are extremely safe industrial facilities. 

This high level of safety has been increased even further for the EPR. After harmonizing 

their regulations, the French Safety Authority and its German counterpart laid down two 

requirements, both of which have been met. 

  

The figure below show the safety barrier in EPR  
 

 



 
 

 

 

The double concrete shell covers the nuclear systems, the fuel building and two of the four 
safeguard buildings. 

 

 



 

The double concrete shell is designed to withstand the impact of a large airplane crash 

 

 

 

The core melt retention system provides corium confinement inside the reactor building 

 



 

One train of each safeguard system in each of the four safeguard building, the core catcher and the in-
containment refueling water storage tank. 

 

 

Protection against external hazards 
 
• Airplane crash 
 
The EPRTM reactor provides particularly effective physical protection against extreme 
external hazards. The reactor building ), spent fuel building  two of the four safeguard 
buildings  with the control room are protected by an outer shell  made of reinforced 
concrete, thick enough to withstand the high speed impact of a commercial or military 
aircraft. The other two safeguard buildings are located at opposite sides of the reactor 
building so that only one would be affected by an aircraft crash without any safety 
consequences. Similarly, the diesel generators for emergency electricity supply are 
located in two different buildings), also protected by geographical separation. 
 
 
• Earthquakes 
To withstand severe earthquakes, the entire nuclear island stands on a single 6-meter 
thick reinforced 
concrete basement. The height of the buildings has been minimized. The heaviest 
components, in particular then water tanks, are located at the lowest possible level. 
 

 

 
 
 
 
 
 



 
 
 
Summaryof the advantages of the EPR 
 

• Evolutionary design minimizing risks. 
• Continuity in the mastery of PWR technology. 
• Competitiveness: a 1,600MWe-class reactor, with high efficiency, reduced 

construction 
time, extended service life, enhanced fuel utilization and increased availability. 

• Safety: 
– heightened protection against core meltdown and its radiological 
consequences; 
– robustness against external hazards, in particular airplane crashes and 
earthquakes. 

• Flexible and optimized operability. 
• Enhanced radiological protection of operating and maintenance personnel. 

 
 
Conclusions 
 
Nuclear reactor safety requires that three functions should be fulfilled at all times: 
 
• control of the chain reaction, and therefore of the power generated, 
• cooling of the fuel, including after the chain reaction has stopped, to remove residual 
  heat 
• Containment of radioactive products. 
 
It relies upon two main principles: 
 
• The three protective barriers, 
• Defense in depth. 
 
The concept of the “three protective barriers” involves placing, between the radioactive 
products and the environment, a series of strong, leak-tight physical barriers to contain 
radioactivity in all circumstances: 
 
• First barrier: the fuel, inside which most of the radioactive products are already 
trapped, is enclosed within a metal cladding, 
 
• Second barrier: the reactor coolant system is housed within a metal enclosure which 
includes the reactor vessel containing the core constituted by the fuel within its cladding, 
 
• Third barrier: the reactor coolant system is also enclosed within a high-thickness 
concrete construction (for the EPR, this construction is a double shell resting upon a 
thick base mat, whose inner wall is covered with a leak-tight metal liner). 
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