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Purpose of the RSWG

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

• Advise and assist the Experts Group and the Policy 
Group particularly on matters of:
– Generation IV safety goals and evaluation 

methodologies to be considered in the design
– Interactions with the nuclear safety regulatory 

community, the IAEA, and relevant stakeholder
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First RSWG Report Deals with Safety 
Philosophy for Generation IV 
Systems
• “Basis for the Safety Approach for Design and Assessment of 

Generation IV Systems” approved and published in late 2008
• Generation IV systems must be as safe, or safer, than current 

technologies
• Safety advances are likely possible through:

– Adoption of ambitious safety objectives to drive research
– Continued emphasis on principle of “defense in depth”
– Systematic application of an integrated safety approach, 

both deterministic and probabilistic, that helps ensure that 
safety is “built in” rather than “added on”
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Current RSWG Activities

• Work during the past year has turned to focus primarily 
on development of an integrated framework for assessing 
risk and safety issues in Generation IV systems

• Methodology is called the Generation IV Integrated Safety 
Assessment Method (ISAM)
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A Viable Assessment Methodology Must 
Fulfill Multiple Purposes

• Commensurate with design maturity, yields a complete and detailed 
understanding of relevant risk and safety issues

• Within a given concept or design:
– guides the design process based on a detailed understanding of 

risk and safety
– helps identify areas for additional research and data collection

• Promotes understanding of differences between concepts and designs 
based on risk and safety issues

• Allow evaluation of a concept or design relative to various safety 
metrics or “figures of merit”

• Support licensing and regulatory processes
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Desirable Characteristics of an 
Assessment Methodology

• Consists of, or is largely based on, existing tools that are widely 
accepted for their validity. Minimizes need for development of new 
techniques.

• Practical and flexible - allows for graded approach to technical issues 
of varying complexity and importance. Offers analysis tools tailored to 
appropriate stage of design

• Identifies vulnerabilities and relative contributions to risk
• Allows for explicit consideration and characterization of uncertainty
• Supports integration of multidisciplinary inputs
• Combines probabilistic and deterministic perspectives
• Consistent with RSWG safety philosophy, PRPP methodology, and 

other relevant work (NUREG-1860, TECDOC-1570, etc)
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Pre-Conceptual Design Conceptual Design Final Design Licensing and Operation

Generation IV 
Integrated Safety Assessment Methodology (ISAM)

PIRT
• Identify important phenomena
• Characterize state of knowledge

Deterministic and Phenomenological Analysis (DPA)

Probabilistic Safety Assessment (PSA)

• Demonstrate conformance with design intent and assumptions
• Characterize response in event sequences resulting from postulated initiating events
• Establish margins to limits, success criteria for SSCs in PRA, and consequences

OPT
• List provisions that assure 

implementation of DiD
• DiD level  safety function 

 

challenge/mechanism  provisions

• Provides integrated understanding of risk and safety issues
• Allows assessment of risk implications of design variations
• In principle, allows comparison to technology neutral risk metrics

Qualitative Safety Requirements/Characteristic Review (QSR)

Primarily
Quantitative

Primarily
Qualitative Formulation  Refinement of Safety Requirements and Criteria
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Qualitative Safety Requirements 
Review (QSR)

• “Checklist” based on principle of defense in depth
• Helps designer qualitatively assess safety-related 

strengths and weaknesses of the evolving design
• From earliest phases of design, helps influence design 

toward provision of attributes important to safety
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Phenomena Identification and Ranking 
Technique (PIRT)

• Applied initially in pre-conceptual design phase, and iteratively 
thereafter

• Used as an early “screen” to identify, categorize, and 
characterize phenomena and issues that are potentially 
important to risk and safety

• Relies heavily on expert elicitation
• Can be focused on general issues, or on specific design 

questions, phenomenology, and temporal frames as needed
• Forms input to PSA (initiating events, sequence definition, 

system success criteria, etc), and helps identify areas in which 
additional research is needed
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Objective Provision Tree (OPT)

• Practical tool for identifying and documenting provisions 
for accident prevention, control, and mitigation

• Applied iteratively from late pre-conceptual design stage 
through conceptual design

• Focuses on ensuring and documenting “lines of 
protection” in response to safety-significant phenomena 
identified in PIRT

• Useful in structuring thinking about sequence 
phenomenology, success criteria, etc.
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The ISAM is principally based on PSA

• PSA serves as the focal point of the ISAM
• While they have inherent value on their own, other 

elements of the ISAM serve largely to support the PSA
• The PSA is a widely recognized methodology for 

assessing risk and safety issues
• Worldwide, PSA is increasingly an expected part of the 

licensing and regulatory process
• By integrating PSA into the earliest practical stages of the 

design process, designs can be more fully informed by 
insights and findings developed in the PSA

• The PSA is facilitated and informed by other elements of 
the ISAM
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ISAM as a “Design Driver”

• From earliest phases, developers must strive to reduce or 
eliminate vulnerabilities. Beginning in the “pre-conceptual” 
development phase, ISAM provides the systematic means to 
identify vulnerabilities and their magnitudes

• ISAM can be used to assess effectiveness of design provisions - 
safety and cost optimization

• As design matures, ISAM is iteratively updated in a way that 
both reflects and guides (“drives”) the evolving design

• RSWG needs to provide guidance and examples of how to apply 
ISAM in this way

• Methodologically consistent with the notion that, in Gen IV 
systems, safety must be “built-in, not added-on”
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Status of Methodology Development

• Analytical elements of integrated methodology are well 
defined

• Roles and purposes of each element have been defined
• Relationships and interfaces between elements are 

conceptually defined - more work needed
• Limited scale “trial” of the methodological elements has 

been completed
• Meeting with System Steering Committees in April 2010 to 

obtain feedback
• Draft report describing ISAM is being prepared



Slide 14

RSWG Next Steps

• Draft Methodology Overview document to be published in 2010
• Next phase of RSWG work to focus on identifying and 

developing appropriate risk metrics, development of guidance 
regarding applications of analysis results, and preparation of 
documentation

• Significant interaction with System Steering Committees begins 
with a workshop in April 2010
– Open invitation to all RSWG working meetings
– Invite review and comment regarding all aspects of 

methodology and its application
– Seeking feedback on ways in which RSWG can best support 

activities of the SSCs
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