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Annex III

THE IAEA FUNDAMENTAL SAFETY PRINCIPLES

Principle 1: Responsibility for safety
The prime responsibility for safety must rest with the person or organization 
responsible for facilities and activities that give rise to radiation risks.

Principle 2: Role of government
An effective legal and governmental framework for safety, including an 
independent regulatory body, must be established and sustained.

Principle 3: Leadership and management for safety
Effective leadership and management for safety must be established and 
sustained in organizations concerned with, and facilities and activities that give 
rise to, radiation risks.

Principle 4: Justification of facilities and activities
Facilities and activities that give rise to radiation risks must yield an overall 
benefit.

Principle 5: Optimization of protection
Protection must be optimized to provide the highest level of safety that can 
reasonably be achieved.

Principle 6: Limitation of risks to individuals
Measures for controlling radiation risks must ensure that no individual bears an 
unacceptable risk of harm.

Principle 7: Protection of present and future generations
People and the environment, present and future, must be protected against 
radiation risks.

Principle 8: Prevention of accidents
All practical efforts must be made to prevent and mitigate nuclear or radiation 
accidents.

Principle 9: Emergency preparedness and response
Arrangements must be made for emergency preparedness for and response to 
nuclear or radiation incidents.

Principle 10: Protective actions to reduce existing or unregulated radiation risks
Protective actions to reduce existing or unregulated radiation risks must be 
justified and optimized.
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Annex I

MAIN PHASES IN THE LIFETIME OF A NUCLEAR POWER PLANT

Phase
Duration 
(years)

Major safety
activities

Necessary safety
structure

1. Safety 
infrastructure 
before deciding to 
launch a nuclear 
power programme

1–3 Develop and justify a 
nuclear power plan. 
Conduct a public 
consultation.
Develop basic legislation. 
Create a scientific, 
technical and educational 
nuclear programme.

A formal public consultation 
procedure. A State organization 
for nuclear plan management, 
development and oversight. 

2. Safety 
infrastructure 
preparatory work 
for construction of 
a nuclear power 
plant after a policy 
decision has been 
taken

3–7 Define responsibilities of 
the plant licensee. 
Establish licensing 
methodology and define 
basic requirements for 
siting, design and 
construction. 

Nuclear legislation based on the 
fundamental safety principles 
and defining the regulatory 
infrastructure and the licensing 
procedure. Independent 
regulatory body. National 
system for education and 
development in nuclear science 
and technology. An 
organization responsible for 
security.

3. Safety infrastructure during implementation of the first nuclear power plant

3(a) Site selection 
and 
characterization

2–3 Select and characterize  
the site. Evaluate the site 
specific conditions to be 
incorporated into the 
design basis. 

Safety requirements for siting. 
National institutions with 
knowledge of extreme natural 
phenomena and human-made 
hazards.



24

3(b) Design and 
construction

5–7 Select the technology and 
the plant supplier. Specify 
and satisfy responsibilities 
for site preparation, 
design, construction and 
equipment procurement. 
Apply for the construction 
permit. Initiate site 
preparation, equipment 
procurement and detail 
design. Construct the plant 
in accordance with the 
safety requirements. 
Verify quality. Establish a 
strong safety culture. 
Integrate security and 
safety.

Safety requirements and safety 
guides for design, construction 
and quality assurance. 
Competent regulatory body for 
safety evaluation and for 
inspecting equipment 
fabrication, plant construction 
and quality assurance process. 
Expert organizations that can 
provide independent technical 
support to the regulatory body. 
Security requirements that are 
integrated with safety.

4. Safety infrastructure during the operation phase of a nuclear power plant 

 4(a) Testing and 
commissioning

1–2 Verify that the plant 
complies with safety 
requirements. Apply for 
operation permit. Perform 
established nuclear tests. 
Transfer knowledge and 
responsibility to operator.

Safety requirements and safety 
guides for  commissioning. 
Regulatory competence for the 
review and approval of test 
results and licensing reactor 
operators. 

4(b) Commercial 
operation

40–60 Operate the plant within 
the safety requirements. 
Perform periodic testing 
and inspection of safety 
related components, 
systems and structures. 
Evaluate operating 
experience and apply the 
lessons learned for 
enhancing safety. Conduct 
emergency drills. 

Safety requirements and safety 
guides for operation. 
Competent regulatory body for 
oversight of plant operation and 
of radioactive waste and spent 
fuel management. Party to the 
international global safety 
regime and networks for safe 
operation and sharing operating 
experience. 

Phase
Duration 
(years)

Major safety
activities

Necessary safety
structure
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5. Safety infrastructure during decommissioning and waste management phases of a nuclear 
power plant

5(a)
Decommissioning

5–10 Develop and implement a 
plan for decommissioning, 
dismantling and 
radioactive waste 
management. Enhance 
workers internal and 
external dosimetry. 

Safety requirements and safety 
guides for decommissioning. 
Competent regulatory body to 
verify safety, radiation 
protection and waste 
management during 
dismantling. 

5(b) Long term 
management of 
spent fuel

15–100+ Establish and maintain a 
long term radiological 
control of spent fuel and 
high level waste.

Safety requirements and safety 
guides for the long term storage 
of spent fuel and high level 
waste. Regulatory competence 
to verify compliance with 
regulations on waste 
management.

Phase
Duration 
(years)

Major safety
activities

Necessary safety
structure
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IAEA SAFETY STANDARDS ON SITE EVALUATION
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REQUIREMENTS

GUIDES

SAFETY GUIDES

8/25/2005 12 International Atomic Energy Agency

Safety Standards Series hierarchySafety Standards Series hierarchy

Safety GuidesSafety Guides

RequirementsRequirements

Safety FundamentalsSafety Fundamentals

SG-S9
 to be revised

DS422 
SSG-9 
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IAEA SAFETY STANDARDS ON SITE EVALUATION
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SITE  EVALUATION DESIGN OPERATION

Seismic

Hazard

NS-G-3.3

Seismic Design and

Qualification

NS-G-1.6

Periodic

Safety

Review

New 

Installations

operating/

existing installations

(t)
The complete lifetime of the installation 

Evaluation of Seismic Safety 
- Existing NI NS-G-2.13

REVISION

DS422

SSG-9
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IAEA Site Selection and Evaluation Documents
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1) NS-R-3 Site Requirement

2) NS-G-3.1 Human Induced Hazards

3)   NS-G-3.2 Dispersion air and water

4)   NS-G-3.3 Seismic Hazards

5)   NS-G-3.4 Meteorological Hazards

6)   NS-G-3.5  Flooding Hazards

7)   NS-G-3.6 Geotechnical Aspects

8)   DS – 405 Volcanic Hazards

SAFETY
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Site Characterization IAEA NS-R-3
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Requirements for site evaluation are intended to ensure adequate protection 
of site personnel, the public and the environment from the effects of 
ionizing radiation arising from nuclear installations.

The scope of this Standard encompasses site related factors and site–
installation interaction factors relating to plant operational states and 
accident conditions, including those that could lead to emergency 
measures, and natural and human induced events external to the 
installation that are important to safety. The external human induced events 
considered in this Safety Requirements publication are all of accidental 
origin.
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The siting process for a nuclear installation generally consists of an investigation of 
a large region to select one or more candidate sites (site survey), followed by a 
detailed evaluation of those candidate sites.

Note: Site survey is the process that is used to identify preferred candidate sites for nuclear installations on the basis of 
safety and other considerations.

The IAEA NS-R-3 is concerned mainly with severe events of low probability that 
relate to the siting of nuclear installations and that have to be considered in 
designing a particular nuclear installation.

The scope of the investigation for the site of a nuclear installation covers the 
entire process of the site evaluation

- the selection, 

- assessment,

- pre-operational 

- operational stages

Site Characterization IAEA NS-R-3
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Site Characterization IAEA NS-R-3
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Note: Site survey is the process that is used to identify preferred candidate sites for nuclear installations on the basis of 
safety and other considerations.
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Site Characterization IAEA NS-R-3
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•  Decision regarding the “suitability” of the preferred candidate, i.e. confirmation 
that the  site has no characteristics that would preclude the safe operation of a 
nuclear installation

Decision Steps

•  Decision related design basis parameters (e.g. to be used in tender documents)

•  The approval of the PSAR (Preliminary Safety Analysis Report) which, inter alia, 
demonstrates that the site related design basis paramenters have been 
appropriately accounted for through conservative design, site protection measures 
or administrative means. 
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Site Characterization IAEA NS-R-3
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Site Selection Process
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Site Characterization IAEA NS-R-3
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In the evaluation of the suitability of a site for a nuclear installation, the following aspects 
shall be considered:

- The effects of external events occurring in the region of the particular site (these events 
could be of natural origin or human induced);

- The characteristics of the site and its environment that could influence the transfer to 
persons and the environment of radioactive material that has been released;

- The population density and population distribution and other characteristics of the 
external zone in so far as they may affect the possibility of implementing emergency 
measures and the need to evaluate the risks to individuals and the population.



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  


