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* Objective is integrated decision . _| ireseen
m a kl n g In-depth- phenomena

» Key is risk informed not risk
Change
based

current

« Use of risk insights for passive reguiatin ntegratea
component integrity porwar e Making

limit the potential
risk

Increase
in risk or

Monitoring CDF is

small

@ If CDF is invoked, RG 1.174
, , , submittal may be needed
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Protecting People and the Environment

Probabilistic Fracture Mechanics (PFM) brings together information from the
risk-triplet,

2
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What can happen? How often? What are the consequences?

For example, PFM can be used to estimate the probability of leakage or rupture
of a pressure-boundary component

The outcome of PFM is inherently a risk-insight

U.S. NRC recognizes PFM as a leading technique for managing risk-informed

@ management of long-lived passive components
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PFM is only one Part of Risk-informed

Decision Making
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Piping and Vessel PFM Codes

Not exhaustive list

Past Present Future
1980-2000 2000-2020 2020 - ?
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Protecting People and the Environment
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Process defined

Risk-Informed
LIC-206, RG 1.245, RIMA Licensing Basis Changes

Process still being defined (RD 1.174/RG 1.200

<
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Need adequate, consistent TSTF-505 Risk-informed Process defined

information and confidence in quuests Completion times LIC-504
results with PFM

NFPA-805 Risk-informed
Fire Protection

Risk/PRA
Acceptability

Emergent

Risk information 10CFR 50.69 issues

submitted outside of the e
formal risk-informed licensing SSC Categorization

. basis change process C .
Relief gep 5b Risk-informed
feguesits Surveillance Frequencies
Deterministic Ris‘f'informed _
Reviews Inservice Inspection

G
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Timeline of
PFM
Applications

Not exhaustive list

Future
Applications

Other
Inspection

Relief
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B ases fo r P aSt S UCCESS  rroswcting People and the Environment

« Computer code bases were technically adequate
(V&V)

« RG 1.174 process was followed, or probabilities
were very small — performance monitoring was
sufficient

* In many cases, deterministic and probabillistic
analyses were used

« Sensitivity/uncertainty analyses used to
demonstrate impact of important variables
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Past challenges in Piping and ‘/{?USNRC
Vessels Probabilistic Integrity
Analyses

ting People and the Environment

* Incomplete uncertainty characterization
 Code and basis not submitted for review

* Incomplete code technical basis and/or
V&V

* Ignored tenants of risk-informed
decision making — performance
monitoring

* Acceptance criteria

» Guidance being (or has been)
developed to address challenges
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* U.S. NRC recognizes PFM as a leading technique for
managing risk-informed management of long-lived passive
components

 PFM, used with or without PRA, can be a useful tool in
optimizing inspection as long as other risk-informed principles
are considered

* NRC continues to develop guidance to address PFM
challenges
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