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EPRI's Experience in the RIDM Journey

= |t's been a long, hard road to get here

= But risk-informing has delivered and works
— Focuses on safety significant issues

— Adaptable to new information, evolving aspects

- Not meant to replace traditional engineering
(risk analysis is engineering)

— Helps understand what we know and don’t know

= And evaluate the options on what to do about it

= A strong past and stronger future (is possible)! 1 “V
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Advances in RIDM Application

Better with a structured process

Lack of transparency or
confusion is not an element of
RIDM, it’s:

= Poor implementation, poor

It is ok to consider whether [ ocFion | wnarea | CoRmE | "REC
rocess ramewor rncipies principles
RIDM should be used - P
-~ Maybe it shouldn’t
— Could be adapted

— Approach may look different
for different issues

But it should be consistently
applied AND basis, outcome

APPENDICES:
RIDM Examples

Various examples to highlight
different aspects of IRIDM

SECTION 3: TYPES OF DECISIONS APPLICABLE FOR RIDM

Changes that Optimizing Addressing Risk-informed
increase maintenance emergent oversight
decrease risk strategy issues activities

CASE 1: Using RIDM qualitatively
(New Interface LOCA Pathway)

CASE 2: Using RIDM quantitatively
(Tornado-Missile Example)

Overall How to address each Role/relation between )
Framework RIDM principle RIDM principles

CASE 3: RIDM for hazard changes
(New Seismic Hazard Information)

L »

SECTION 5: COMMUNICATING TO DECISION-MAKERS

What to communicate for How to communicate Tools for RIDM
RIDM decisions RIDM decisions communication

should be clear EPRI 3002014783, “A Framework for Using Risk Insights in Integrated Risk-

Informed Decision-Making” (2019)
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Successes and Benefits of RIDM - Seismic Risk

= Seismic hazard characterization

— Improved guidance

— Assessment of changes —
(new information/methods)

= Fragility research, implementation R
— Detailed guidance on analysis, implementation, experience

= Integration in seismic PRA models
— Implementation in PRA model logic, HRA modeling
- Improvement in quantification and maintenance of SPRA

— 50.69 Seismic Alternate Categorization development
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Successes and Benefits of RIDM - Fire Ris

= Extensive improvements in state-of-practice, realism
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Successes and Benefits of RIDM - Treatment of Uncertainty
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Parameter Uncertainty —

- NRC NUREG provides

*. ; guidance on characterization
." - and propagation

EPRI report provides

guidance on detailed and
approximate methods

. Completeness Uncertainty — E E Guidance on addressing the g
s Guidance on addressing the uncertainty from modeled <
E uncertainty from nonmodeled risk contributors

s risk contributors =

: NRC : i

. NUREG Guidance on how to address ..

3 uncertainty in the risk inputs to .

. Report decisionmakin o

: P g : : NRC

Integrated risk-informed decisionmaking

Model Uncertainty —

. NRC NUREG provides guidance
on identification of sources key
to the decision

. EPRI report provides guidance on
the identification and
characterization of the sources

: NUREG and EPRI Reports

© 2023 Electric Power Research Institute, Inc. All rights reserved.

= NRC provides guidance;
EPRI reports provide
practical implementation

= Supports a more
structured approach
to treatment of
uncertainty

: = Focus on issues that can

impact insights (not just
quantification)
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Reframing Defense-in-Depth/Safety Margin EPRI 3002014783

FUNCTIONAL

REACTOR CONTAINPENT |

SITE CHARACTERISTICS |

PHYSICAL
SSCRELIABILITY | | S5CRELIABILITY |
(MITIGATION)

(PREVENTION)

COMNSERVATIE S5C DESIGN

. DEFENSES | REDUNDANCY &
AGAINSTCCF ||  DIVERSTY MARGINS IN PERFORM AN CE
W | SAFETY MARGIN
MAINTENANCE, TESTING,
INSPECTIONS ‘ ‘ | __ _WEJ T_ _— I%
SSC OPERATIONS, | : OVERALL SAFETY
TECHN ICAL SPECIFICATIONS ; -
DESIGN/PLANT CAPABILITY | RISK MARGINS
REGULATORY :
REQUIREMENTS SITE/PLANT
SCENARIO/ . ||| LEVEL MARGINS
HUMAN PROGRAMMATIC A
PERFORMANCE { RIDM | | INTEGRATED DID
 OPERATIONAL —~ | UNCERTAINTY
PROCEDURES | ANALYSIS
. : SCENARIO
| TRAINING | - J—

EMERGENCY RESPONSE
PROCEDURES

| PROBABILISTIC |
| INPUT

ASSESSMENT

DETERMINISTIC |
INPUT |
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= Redefined framework for DID
and SM built upon recent
efforts for Advanced Reactor
Design Licensing

= Goal is to bring together DESIGN
DID, PROGRAMMATIC DID,
SCENARIO DID

= But also to place SM in a better
context, better guidance

= PRA insights are one input into
the overall framework

= Goal is to provide better
understanding, justification

= Very important internationally
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Reframing Defense-in-Depth/Safety Margin EPRI 3002014783
= EPRI 3002020765 discusses reframed context in multiple areas:

2(1 = Internal events @ - Dry cask storage

& = Internal fire = Digital instrumentation & control
w¥. = Internal flooding X = Shutdown risk

AW~ = Seismic events @ = Periodic safety reviews

® - External Flooding = Physical security

= Multi-unit accidents ra“-a = Portable equipment
~~{ = Spent fuel pool (SFP)  I&JM - Risk-informed applications

= Note that purpose is not how PRA can be used in all these areas, but how
DID/SM can be better understood in RIDM (risk insights are leveraged, along
with design/programmatic/scenario information)
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Leveraging Risk Insights for Aging Management

= Major opportunity to
prove RIDM can be
used more widely

= Harmonization of

IN A REASONABLE

applications
PP MANNER
Selective Medium

Leaching Voltage

/" APPLY REASONABLE
DECISION MAKING TO
INTEGRATE INPUTS
+
ASSIGN OUTPUTSIN A
\_ REASONABLE MANNER /
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= Not intended to create an “aging PRA” effort
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= Important for long term operations worldwide
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Improving General RIDM Application

= Future of RIDM includes avoiding
overfocusing on quantification, e.g.:

= What is The Number-syndrome
= |s it Above or Below “The” Line-mania

= Common catchphrase, “numbers are not
important, it’s the insights that matter”

= Very true, but decisions need to be made
= And engineers like numbers, it’s a fact
= Solution: “look under the hood” to

= Understand what is in the risk model and
how it works

= Understand the key risk contributors

= Provide decision-makers with both “hard”
and “soft” spots that can sway decisions

= Need context for the numbers
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Together...Shaping the Future of Energy®
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