
Summary / Objectives:

Safety of Generation IV Reactors

Excellence in safety and reliability is among the goals identified in the technology 
roadmap for Generation IV nuclear reactors. This webinar will give an overview of 
the activities of the GIF Risk and Safety Working Group done in support of the six 
Generation IV nuclear energy systems towards the fulfilment of this goal. Topics 
include a presentation of the safety philosophy for Generation IV systems, the 
current safety framework for advanced reactors, and the methodology developed 
by the group for the safety assessment of Generation IV designs. Other ongoing 
activities between the group and the designers of Generation IV systems will be 
also highlighted.
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Risk and Safety Working Group :
The primary objective of GIF Risk and Safety Working Group (RSWG) is 

“Promote a consistent approach on safety, risk, and regulatory issues 
between Generation IV systems”.

For this purpose, RSWG developed and have promoted a technology-
neutral Integrated Safety Assessment Methodology (ISAM).

Explanation of Safety & Reliability Goals (Defence in Depth) :
GIF Safety & Reliability Goals are corresponding with the concept of 

Defence in Depth.
• Excel in Operational Safety and Reliability

 DiD Level 1-2 [N.O., AOO]
• Very low likelihood & degree of reactor core damage

 DiD Level 2-3 [Design for severe accident prevention]
• Eliminate the need for offsite emergency response

 DiD Level 4 [Design for severe accident mitigation]



Integrated Safety Assessment Methodology (ISAM):
The ISAM consists of five distinct analytical tools.

• Qualitative Safety-characteristics Review (QSR)
• Phenomena Identification and Ranking Table (PIRT)
• Objective Provision Tree (OPT)
• Deterministic and Phenomenological Analyses (DPA)
• Probabilistic Safety Analysis (PSA)

Qualitative Safety-characteristics Review (QSR):
QSR is “check-list” as systematic and qualitative means of ensuring that the 

design incorporates desired safety attributes (preparatory step).
Phenomena Identification and Ranking Table (PIRT):

PIRT is generated for the purpose of identifying system and component 
vulnerabilities, and relative contributions to safety and risk.



Objective Provision Tree (OPT):
OPT is a tool for identifying the provisions for prevention, or control and 

mitigation, of accidents that could potentially damage the reactor.

Deterministic and Phenomenological Analyses (DPA):
DPA is traditional safety analyses to assess the system’s response to known 

challenges and guide concept/design development. Based on conventional 
safety analysis codes, DPA provides input to PSA.
Probabilistic Safety Analysis (PSA) :

PSA is performed in order to assure a broader coverage of the accident space. 
PSA is iterated from the late pre-conceptual design phase to the final design 
stages. 




