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� To provide an overview of the coverage of the 
Defence in Depth (DiD) concept in IAEA’s 
publications

OBJECTIVE OF THE PRESENTATION

� The definition of DiD
� Overview of the historical development
� Recent IAEA publications related to DiD
� Key objectives of DiD
� Levels of DiD

HIGHLIGHTS
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INSAG-3 & INSAG-12 ABOUT DiD

�The concept of DiD was outlined and 
emphasized by the International 
Nuclear Safety Advisory Group (INSAG) 
in its report produced in 1988 entitled 
‘Basic Safety Principles for Nuclear 
Power Plants’:

“All safety activities, whether 
organizational, behavioural or 
equipment related, are subject to layers 
of overlapping provisions, so that if a 
failure should occur it would be 

compensated for or corrected without causing harm t o individuals 
or the public at large. This idea of multiple level s of protection is 
the central feature of defence in depth..."
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SUMMARY OF HISTORICAL DEVELOPMENT

1988 – INSAG-3, Basic Safety Principles for NPPs:                              
The concept of DiD outlined

1996 – INSAG-10, DiD in Nuclear Safety:                                              
Objectives, strategy, implementation

1999 – INSAG-12 (update of INSAG-3): Objectives and principles 
in relation to nuclear safety; the central concept is DiD

2000-2005 – IAEA Safety Standards : DiD emphasized

2005 – Safety Reports Series No. 46, Assessment of DiD fo r 
NPPs: A method for assessing the defence in depth 
capabilities

2006 – An extensive program on revision of the existing a nd 
development of new IAEA Safety Standards started:                
DiD re-emphasized
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DEFINITION OF DiD

� DiD provides a hierarchical deployment 
of different independent levels of 
equipment and procedures in order to 
maintain the effectiveness of physical 
barriers placed between radioactive 
materials, the workers, public, and the 
environment, during normal operation
and potential accident conditions (IAEA 
Safety Glossary)

� The concept of DiD is fundamental to the safety of 
nuclear installations and should be broadly applied  by 
designer and utility organizations in all activities dealing 
with design and operation of nuclear installations
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RECENT IAEA SAFETY STANDARDS & DiD 

� DiD is referred as the primary means of preventing 
and mitigating the consequences of accidents in 
nuclear installations

2006

2008

� Importance of observing 
compliance with DiD emphasized

2012

� Application of DiD:

� The design of a 
NPP shall 
incorporate DiD

� The levels of DiD 
shall be 
independent as far 
as is practicable
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KEY OBJECTIVES OF DiD (INSAG-10)

� To compensate for potential human and 
component failures

� To maintain the effectiveness of the barriers by 
averting damage to the plant and to the barriers 
themselves

� To protect people , including workers in the 
nuclear industry, and the environment from 
harm in the event that these barriers are not 
fully effective
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DiD STRATEGY

� Thus, the strategy for DiD is twofold: 
• First, to prevent accidents and, 

• Second, if prevention fails, to limit their potenti al 
consequences and prevent any evolution to more 
serious conditions
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PHYSICAL BARRIERS AND LEVELS OF PROTECTION IN DiD

(INSAG-12)
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LEVELS OF DiD (INSAG-10)
Levels of DiD Objective 

Level 1: Prevention of abnormal 
operation and failures 

The objective of the first level of protection is the prevention 
of abnormal operation and system failures. 

Level 2: Control of abnormal 
operation and detection of failures 

If the first level fails, abnormal operation is controlled or 
failures are detected by the second level of protection.  

Level 3: Control of accidents within 
the design basis 

Should the second level fail, the third level ensures that 
safety functions are further performed by activating specific 
safety systems and other safety features.  

Level 4: Control of severe plant 
conditions, including prevention of 
accident progression and mitigation 
of the consequences of severe 
accidents 

Should the third level fail, the fourth level limits accident 
progression through accident management, so as to prevent 
or mitigate severe accident conditions with external releases 
of radioactive materials. 

Level 5: Mitigation of radiological 
consequences of significant releases 
of radioactive materials 

The last objective (fifth level of protection) is the mitigation 
of the radiological consequences of significant external 
releases through the off-site emergency response. The 
efficacy of the mitigation measures will depend on their 
overall effectiveness and the speed of their implementation.  
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CONCLUDING REMARKS

� The Defence in Depth is a cornerstone concept 
of providing safety of nuclear installations
• Successive multiple independent leers of protection

• Includes prevention and mitigation 

� Many Member States incorporated the concept 
of DiD in high-level national documents and 
regulations


