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U.S.A. Nuclear Regulations — Evolution Timeline
From deterministic to risk-informed performance-based regulation

- A 50-yearjourney

1974-75: WASH-1400, The Reactor Safety Study.
Quantifies nuclear rlsk for the first time, PRA discipline is

born.
- 1979: Three Miles Island accident — the wake-up call

- 1986: NRC conducts detailed PRAs for five operating
reactors; revealed insights not available from deterministic
assessments (CCF and external events dominate risk)

- 1995: NRC formally endorses risk-informed regulation as

a supporting decision-making tool Deterministic Transitional Risk-Informed

~ 1998 - 2007: NRC approves a set of narrow Prescriptive Streamlined Performance-Based
risk-informed programs (RI -ISI , SSC Rule-Based Process Improvements Technology-Inclusive
Categ Orizatio n riS k_info rmed surve il |a nce Compliance Driven Greater Efficiency Safety Objectives Driven

frequency and technical specifications), a
piecemeal progress

- 2004 - 2012: Advanced reactor licensing hits 1975 1979 1986 1995 1998-2007 2019 2026
the wall
— 2019: Nuclear Energy Innovation and ‘
Modernization Act (NEIMA) enacted directing T
NRC to develop technology-inclusive, I
performance-based licensing framework for
advanced reactors recognizing inadequacy of
Part 50 for advanced reactors requesting a WASH-1400  TMl accident ~ NUREG-1150 NRC Policy Risk-Informed NEIMA 10 CFR
risk-informed alternative (First PRA) Statement on Applications (Nuclear Energy Part 53
- 2026: 10 CFR Part 53 is issued the Use of PRA Innovation and

Modernization Act)



- Part 50 / 52 — Risk is an Afterthought

N A plant that complied with all Part 50 requirements was deemed
* Deterministic rules are the law safe, regardless of what its PRA showed about actual risk level.
— Prescriptive DBAs and GDCs are
“set in stone” . Design to
o _ Prescriptive ) Regulatory
- Design is prescribed DBAS & GDCs comply with Approval
o DBAs & GDCs
 Risk is an afterthought
* Role of PRA

GDCs — general design criteria
DBAs — design basis accidents

— Limited exem ptions from speciﬁ C RI-ISI — risk-informed inservice inspection exempt some
req u | rem entS SSC - structures, systems, and components requwements

TS - technical specifications

WHAT PRA COULD DO UNDER PART 50 WHAT PRA COULD NOT DO UNDER PART 50

v Justify a single exemption request x Replace or remove a GDC requirement

v Support RI-ISI programs (reduced inspections) x Redefine the Design Basis Accident prescribed list

v’ Categorize SSCs under 10 CFR 50.69 x Serve as the primary means for safety demonstration
v Implement RI surveillance and TS programs | % Support system design and architecture decisions

N " N




Part 53 Changes Everything!

Safety is no longer inferred from compliance

\ 4

Safety is demonstrated through a

systematic risk assessment
with quantified risks and objective performance metrics

IDAHO NATIONAL LABORATORY



CDF — Core Damage Frequency;
LERF — Large Early Release Frequency;
QHO — Quantitative Health Objective;

B Part 53 — Safety Philosophy Shift e e e

SSC - Systems, Structures, and Components

PART 53 (NEW PARADIGM)
PART 50 / 52 (LEGACY) ; ; ;
THE ESSENCE Design to achieve acceptable risk
Design to satisfy prescribed requirements OF THE SHIFT —t
g P q ‘ RISK ASSESSMENT PROVIDES THE PRIMARY SAFETY DEMONSTRATION SUPPORTING COMPLIANCE ‘
p : - - - - N )
RULES PART 50 A \ (
/ \ KEY STRUCTURAL
Prescriptive requirements RISKASSESSMENT FEATURES OF PART 53
define what must be built \ ) Primary compliance demonstration through risk assessment | | i
and how it must perform ‘ N —————————— _ @ Technology-Inclusive
; P p = = Design Criteria
¥ Blkos 7 AN\ | RISKINSIGHTS (100
a— — \ = Compliance « Risk-significant SSCs & .
/ \ | \ A i raded Defense-in-
4 \ DES'GN ‘ -> safety / e Licensing Basis Events (LBEs) Depth based on risk
[ \ Design to satisfy [ . & : ¢ Defense-in-Depth tailored and validated by risk
\ prescribed rules and ‘ . P ¥ @ Risk-informed
deterministic criteria approach is
< P . /[Te]) | DESIGNDECISIONS v
. “ Design driven by risk assessment insights and performance objectives
‘ o . P | Technology-inclusive solutions (not bound by prescriptive GDCs) Risk-significance
e 3 ‘.o = ‘ ) drives SSC
[ | |2} . ) . ! ; categorization and
COMPLIANCE Risk / COMPLIANCE DEMONSTRATION s
Compliance with rules —> Compliance ‘ o Demonstrate compliance by meeting quantitative safety objectives o
demonstrates safety — Safety and risk limits Rlsk-spformed
(implicit) selection of LBEs
Safety is inferred from compliance. AL N P . {
' Y= LICENSING BASIS EVENTS (LBEs)
= Design Basis Accidents (DBAs) Compliance is demonstrated \ = A Identified through risk assessments
L v—|  Prescriptive list in regulation through quantified safety. L ‘ g ‘ )

THE SHIFT
IN MINDSET

FROM / THROUGH T0
Design to satisfy » Risk insights drive » Demonstrate
prescribed design and acceptable

requirements decisions public risk



The Role of Risk: Part 50 vs. Part 53

PRA as a Supporting Analysis Risk Assessment as the Foundation
i

/ QUANTITATIVE
SAFETY OBJECTIVES

PRESCRIPTIVE

REQUIREMENTS

: Supports E : A II Q
i v=W applications i 2= 'l*[f [ |
: S ; ™ - | QUANTIFY DESIGN SAFETY
: upports ! ‘ RISK DECISION DEMONSTRATION
: @ s . quum) | Ruies DESIGN COMPLIANCE e i AR
| S, Desin o Demonsate s s
! Supports ; prescriptive meet the compliance prioritize risk optimized with safety
! ® Helsinformed E requirements rules with rules design choices limits
i programs ! ‘ ‘
| e =
i NOTTHE | E _HE +{ |
LICENSING BASIS | e = - | RISK-INFORMED SAFETY CASE
et ‘ SAF ETY ] Primary evidence supporting compliance
f \
- Under Part 50, PRA supports PART 50/ S2{LEGACY) PART 53 (NEW PARADIGM)
PRA supports regulatory Risk assessment is the

compliance and a few exemptions e
decisions and changes

to licensing basis

key part of the safety case

* Under Part 53, risk assessment Foundation of the licensing basis

becomes the primary evidence
supporting licensing and compliance

Supplemental to the rules

. J
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Safety Logic under Two Rules
_

 Let’s compare logic: ( ) ( ) ( 5 ( T i 2
pe e o % o 0 | [ ourcom
* Old — complied with PART 50/ 52 RULES DESIGN COMPLIANCE APPROVAL 1
prescribed design (LEGACY) ° Py |
criteria = SAFE T A [L%-LE] 111 i
. Design Begins == — 5
* New - Deterr_n inistic with Rules Befifie Design to meet Demonstrate Approval based on : SAFETY INFERRED
Analyses + Risk eaientaits prescriptive compliance with compliance with E FROM COMPLIANCE
Evaluations = SAFE | ) b requirements ) L rules ) L rules ) . L )
/i N 7755 R ( A 4 ) d ) E 4 A
&b & (3 (4 (5 l OUTCOME
PART 53 SAFETY DETERMINISTIC RISK RISK-INFORMED SAFETY E
(NEW PARADIGM) OBJECTIVES ANALYSES EVALUATIONS DESIGN DEMONSTRATION !
Design Begins ‘C"} * 2':0' * @ » é% » @
with Safet i
Obie ctivez Establish quantitative Evaluations of Assess risk, Use risk insights to Demonstrate that risk E S ETREVCHATENIED
) safety objectives systems and identify what matters, optimize design and objectives are met : IREAKN SIANTERD
(QSOs / QHOs) plant performance and prioritize manage risk with margin : RSK
N P 7 N Y R ¥ G » E | J
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- What Defines “Safe’”?

@ QuEsTION @ QuEsTION
Did you comply? Is risk acceptable?
& ,
: FREQUENCY-CONSEQUENCE (F-C) PLOT SAFETY DEMONSTRATED THROUGH
:Lt:::rlptlve (p::i?::? ;:a,) Quantitative Risk and
s " performance Metrics
V 5% Sl ik Risk Acceptance Line
| Deterministic 1072 - ™ (Safety Objective)
V /) Criteria r R / Performance Against
‘ 199 g Acceptance Criteria
V = \ ' 10 4 e S .
=y Compliance 10° ° S Risk-Informed
'V 4 e '\ ® Wi Design Decisions
J \ Calculated Risk o
; Approval 107 5 : , : , , iy Demonstrated
/ 10° 102 107 10° 10" 102 10° 10* Margin
L Consequence |
COMPLIANCE OUTCOME RISK OUTCOME
. . ACCEPTABLE RISK DEMONSTRATED
° Eent Q S g Demonstrated via objective performance and risk metrics,
e.g., CDF / LERF, dose

“Safe” is no longer defined by compliance alone, but

though demonstrate performance and resulting risk IDAHO NATIONAL LABORATORY



* Goals:

— Acceptable plant
design (licensing)

— Acceptable plant
performance

Quantified Risk Metrics

o

RISK METRICS

What could happen?

How likely it is to happen?
What are the consequences?

o

PERFORMANCE METRICS

How healthy are plant’s systems today?

- CDF @ PUMP FLOW ©
(Comp I |ance) @ Core Damage Frequency . 8
WITHIN LIMIT NORMAL
OVERALL PLANT STATUS
ACCEPTABLE @ PUBLIC DOSE @ IPE WALL THICKNESS @
| Effecti

PERFORMANCE (Tg::sife)ed“'e s WITHIN-LIMIT MARGIN

Risk and performance are within acceptable limits. AVAEARLE

OVERALL PLANT RISK INDICATOR (LIVE)
@ Integrated view of risk and performance -A-- . LOW RISK
PERFORMANCE DATA-INFORMED s REGULATORY ENHANCED SAFETY
RISK AWARENESS m VISIBILITY . I DECISIONS Y=| CONFIDENCE & RELIABILITY

©

Quantify potential
consequences and
likelihood.

Monitor key plant
conditions and system
performance.

Focus resources where
risk or performance
matters most.

o —

Demonstrate safety
with objective evidence

and metrics.

Early insights, informed
actions, and stronger
protection.



Licensing Basis Events Development Process

Progressive
Iterative

Requires integration of
many disciplines and
teams

IDENTIFY
LBEs

&)

¢ Review plant design
and operating
experience

¢ |dentify potential
initiating events and

2

SCREEN, GROUP,
AND PRIORITIZE

A 4

 Screen using risk
insights

¢ Group into LBE
families

¢ Prioritize based on

3

DEVELOP
LBE MODELS

=
%
=

¢ Define LBE mechanisms
and progression

¢ Develop/structure LBE
models and assumptions

¢ |dentify key parameters

4

QUANTIFY RISK
AND UNCERTAINTY

* Quantify frequency
(PRA methods)

¢ Perform consequence
analysis

¢ Evaluate uncertainty

O

ASSESS RISK
SIGNIFICANCE &
ACCEPTANCE

[ d
) °|3
» Compare to frequency-

consequence targets
and safety objectives

Evaluate contribution
to CDF, LERF, dose,

6

OPTIMIZE DESIGN
AND IMPLEMENT
RISK CONTROLS

 Develop and optimize
design features and
controls

¢ Implement and verify
effectiveness

BUILD LICENSING
BASIS AND
DOCUMENTATION

=

» Compile LBE evaluations,
SSC classifications,
and defense-in-depth
assessment

¢ Develop integrated

% i f
Sofimons risk significance and and knowledge gaps and conduct sensitivity Sdghonmetres o Update analyses as saislyeee
uncertainty « Develop analysis analysis ° Dete.rmine if LBE needed e Provide eyideqce to ‘
requires further support licensing basis
approach : .
design action
OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT
®= " Preliminary & Prioritized r.1 Quantified LBE / Risk Significance G Optimized Integrated
:- LBE Set & @ LBE Families [ N | HBC Moces _'ll_ Results @ Assessment Design Safety Case
A . NS ZNS
ENABLERS ACROSS ALL STAGES
@D HIGH-QUALITY DATA PRA METHODS & TOOLS @ VULTIDISCIPLINARY 0 REGULATORY
VU Accurate, complete, and T —— : ; ENGINEERING 111 ENFAG:ME:!T :
¥  traceable data to support shdliecls forvsliablarandietticianit . Integrated expertise across == Early and continuous engagemen

credible risk insights.

risk analysis.

disciplines to develop and
optimize solutions.

to ensure alignment and license
basis acceptability.

IDAHO NATIONAL LABORATORY




- Systems Classification based on Risk Significance

DEFINITION REGULATORY TREATMENT & REQUIREMENTS

Process is:

« Objective-focused

- Ensure design and
performance to achieve
and maintain safety
objectives

Graded

- Regulatory rigor and
oversight are
commensurate with risk
significance

Risk-informed

Data and evidence-based

RISK SIGNIFICANCE
(Contribution to Risk)

HIGHER RISK

LOWER RISK

SAFETY CATEGORIZATION

SAFETY-RELATED
(SR)

NON-SAFETY-RELATED
BUT SAFETY SIGNIFICANT
(NSRSS)

NON-SAFETY-SIGNIFICANT
(NSS)

SSCs that are relied upon to Strict Regulatory Oversight

remain functional during and * Compliance with Quality Assurance programs
following design-basis accidents * Qualification for specific service conditions ‘
(DBA) to ensure the plant meets over design life

safety criteria. e Use of industry codes and standards

SSCs not relied upon to meet Require special treatments tailored to
DBA scenarios, but relied upon SSC’s safety significance

as part of defense-in-depth * Material qualification

measures or for risk-significant » Appropriate programmatic controls

functions identified by PRA. « Targeted quality assurance measures

SSCs that are not SR or NSRSS, Minimal to no special treatment rules

are not relied on to achieve adequate ¢ Standard, commercial-grade construction
defense in depth or to perform approaches and codes

risk-significant functions. * Must still demonstrate failure would not

adversely affect SR and NSRSS systems

IDAHO NATIONAL LABORATORY



Risk at the Center

Risk assessment is the cornerstone of safety decisions under
modernized regulatory framework exemplified by Part 53

DESIGN

Optimize safety
Simplify systems

Maximize value

DECOMMISSIONING

Use risk insights to plan
efficient decommissioning
and optimize resources.

MODIFICATIONS

Evaluate changes
Prioritize by risk
Deliver the most value

Quantify.
Understand.
Manage.
Optimize.

B

LICENSING

Develop safety case
Demonstrate margins

UNDERSTAND RISKS
Identify what matters

v

Build confidence

MAKE INFORMED DECISIONS
Focus resources on what

CONSTRUCTION

Focus quality and
oversight on what
matters most to safety

matters

OPERATIONS

Maintenance
Outages

PART 53 DOES NOT PRESCRIBE A SINGLE RISK ASSESSMENT METHOD

/ Probabilistic Risk \ /
Assessment (PRA)
*  Well-developed and mature
*  Comprehensive andrigorous
\. Adopted by industry /

~

Systematic Risk Evacuations
(SRESs)
Tailoredtothe scope &

complexity
Flexible and focused

Usefulwhen PRA is not practical /

-

\

~

Appropriate
Combinations of PRA
and SRE

Leverages strengths of
both approaches

Risk-informed operations

DELIVER GREATER VALUE
Adequate Safety. Optimized
Performance. Improved
Economics.

PRAIS APROVEN APPROACH
to evaluate risk and is the

most mature, comprehensive,

and widely demonstrated
risk assessment method available
today




PRA Across Lifecycle

One tool. Many Applications. Continuous Risk Insights.

CONCEPT & DESIGN & LICENSING & CONSTRUCTION & OPERATION & DECOMMISSIONING &
PLANNING DEVELOPMENT REGULATORY REVIEW COMMISSIONING MAINTENANCE CLOSURE

PRA IS USED TO: | PRA IS USED TO: PRA IS USED TO: PRA IS USED TO: ‘ PRA IS USED TO: PRA IS USED TO:
¢ Identify key risks ¢ Evaluate design e Demonstrate risk- * Prioritize testing and * Monitor risk ¢ Evaluate end-state
and challenges alternatives informed design pre-operational performance risk
« Screen design options = ® Identify important * Support acceptance activities * Support decision- e Support decommission-
. risk contributors of risk insights * Focus resources on making and ing strategy
¢ Inform R&D priorities hidharisk iorial dh
 Guide SSC  Quantify margins Igherpisraeas operational changes e Optimize activities
* Support safety goals categorization and uncertainties e Update models with * Prioritize maintenance and resource
and risk targets * Support defense- « Supplement as-built information and inspections allocation
in-depth strategy deterministic analyses e Support readiness ¢ Evaluate effectiveness e Demonstrate residual
¢ Inform licensing for operation of risk controls risk is acceptable
basis development
- PRAdelivers value throughout the entire lifecycle: RESULT:
~ Design support _ * Risk-informed decisions at every stage lead to safer designs, improved
- Regulatory confidence economics of new plants, and more effective and efficient operations
— Efficient use of resources by focusing on risk-significant
systems

— Continuous improvements IDAHO NATIONAL LABORATORY




PRA for Optimization of Design

7 B
DESIGN EVOLVES. PRA PROVIDES CONTINUOUS INSIGHT.
80) RIGHT-SIZE
@ Concept —> |=| Preliminary __, @ Detailed  _ Construction —> l Operation SAFETY SYSTEMS
S ==l Desngn e De5|gn EE % Right level of protection
to meet safety objectives.
< PRA continuously improves the design as knowledge grows >
HOW PRA INFORMS AND OPTIMIZES DESIGN ‘m . REDUCE NUMBER OF
- > 7 N N 7 S N N ‘ SAFETY-RELATED SSCs
o 9 9 e e 0 u i  Remove low-value
complexity and cost.
DEFINE DESIGN IDENTIFY AND EVALUATE DESIGN OPTIMIZE SELECT THE VALIDATE, IMPLEMENT,
OBJECTIVES UNDERSTAND RISKS ALTERNATIVES THE DESIGN PREFERRED DESIGN ANDUPDATE | | T
e {  IMPROVE
» G » B \ Y v —-I B . CONSTRUCTABILITY
I l 5: lﬂ | Simplify design and
- . @ Q i reduce integration risk.
o Clarify safety goals and e Use PRA to identify e Develop and screen o Compare alternatives » Select the optimal o Implementthedesign | = 0000 | e
performance objectives potential scenarios and feasible alternatives " o 3 solution decision
R Maximize safety benefit | REDUCE
o Identify functional and e Evaluate impact on risk per dollar o Document the risk basis ¢ Monitor performance LIFE-CYCLE COST
regulatory requirements ® :':uantify risk st;gnificance (reduction potential) o Eliminate unnecessary for the decision and actual risk ‘ Lower capital and
requency an : ! :
e Establish decision consequence) o Assess technical compcliextty and ¢ Ensure transparency e Update PRA and :):::a:::tg"cf:sts ¥l
criteria and constraints feasibility, cost, Over=desidn and traceability refine as new
e Determine key risk and operability e Invest resources where informationemerges | | e
drivers and contributors risk reduction is greatest ;
i SIMPLIFY
~ \ J el i LICENSING
el @ ‘ Clear, defensible risk basis
speeds regulatory review.
\ >,

The objective is not highest-as-possible safety or low-as-possible risk.

THE OBJECTIVE IS THE OPTIMUM DESIGN THAT DELIVERS THE
REQUIRED SAFETY WITH THE GREATEST VALUE.

IDAHO NATIONAL LABORATORY




PRA to Strengthen Licensing
_

-

DEFINE LICENSING
OBJECTIVES

9]

* Clarify safety goals
and performance
objectives

* |dentify key
regulations and
acceptance criteria

\

/

2,

IDENTIFY AND
ASSESS RISKS

O

* Use PRA to identify
scenarios and failure

modes

* Quantify risk significance

L and contributors J

Y

3

DEVELOP THE
SAFETY CASE

e Structure claims
and arguments

* Use PRA insights to
support design and
program adequacy

Stronger Safety Case

Risk-informed, transparent,

@ and defensible

Reduced Regulatory

Uncertainty
Fewer unknowns,

fewer surprises

WHY IT MATTERS

A

DEMONSTRATE
MARGINS

*

 Quantify margins to
regulatory criteria

¢ Show robustness
to uncertainties

7

—_— G
ENGAGE AND VALIDATE AND
COMMUNICATE RESPOND
A & @
e Communicate risk * Provide evidence |
insights clearly and analyses
» Address questions » Respond efficiently;
early and proactively ‘ resolve uncertainties
|
2 N 7

Faster Reviews
Clear risk basis
reduces back-and-forth

and ambiguities

Greater Confidence
and Trust

P

Better alignment
with regulators and
stakeholders

J

IDAHO NATIONAL LABORATORY



- PRA to Improve Construction

al N d N oy N 7 e W o
@ N2, 3 4, K5 6
PLAN WITH PRIORITIZE MANAGE MONITOR AND VERIFY AND TURNOVER WITH
RISK INSIGHTS QUALITY ASSURANCE CONFIGURATION MITIGATE RISKS TEST CONFIDENCE
CHANGES

* =

= +
o T O v] P

<

- Use PRA to identify

high-risk systems
and activities

* Focus QA resources on
risk-significant SSCs
and activities

* Evaluate change
impacts using PRA

» Control scope creep

¢ Track risk indicators
and leading metrics

* Take timely actions

* Test and inspect based
on risk significance

* Verify performance

¢ Confirm risk controls
. are effective

- * Support a safe,

* Inform procurement, * Apply graded QA and change risk to reduce risk before turnover reliable start-up
sequencing, and based on risk
‘ resource planning
S / N P X S \ P L S .- . S
/ WHY IT MATTERS ——
/ TARGETED QUALITY | FEWER CHANGES l LOWER CONSTRUCTION RISK BETTER SCHEDULE ® GREATER CONFIDENCE
< ’ Quality efforts match | Better change control u Proactive risk : : pil  EERSIRMANGE '.-.‘ Trust in the build \
risk significance ‘ ‘ ‘ reduces rework and WY management prevents @ Fewer delays, process and
schedule impacts \ problems smoother execution project outcomes !

IDAHO NATIONAL LABORATORY




- PRA to Optimize Plant Operations

4 N N 7 N W % 7
UNDERSTAND PLAN AND ENABLE ONLINE PLAN RISK-INFORMED OPTIMIZE SUPPORT OPERATIONAL
OPERATIONAL RISKS PRIORITIZE WORK MAINTENANCE OUTAGES SURVEILLANCE DECISIONS
» [-=] Ly » » O
v = [ | ——
v a{
* Use PRA to identify * Prioritize work based ¢ Use PRA to evaluate * Focus outage scope ¢ Adjust test intervals ¢ Provide real-time risk
operational risks on risk significance technical feasibility on risk-significant using risk insights perspective
and contributors _ and risk items
¢ Optimize resources ¢ Reduce unnecessary e Support procedure
e Monitor risk ~and scheduling ' * Perform maintenance * Reduce outage testing and plant decisions
indicators ‘ with acceptable risk duration and cost
PEY A N S\ B == N
4 WHY IT MATTERS )
MAINTAIN SAFETY | INCREASE EFFICIENCY REDUCE OUTAGE LOWER OPERATING BETTER DECISION
MARGINS / , l @ DURATIONS COSTS 09¢ surPORT
Do the right work . ' e '.‘ . ‘
Protect what matters & l I at the right time Less time offline, ; Smarter activities, Timely, informed,
most more value optimized resources confident decisions

IDAHO NATIONAL LABORATORY




PRA as a Living Tool

— o =
= 1 PLANT
@ DESIGN > TIII LICENSING ) é ECONSTRUCT'ON > MR OPERATION MODIFICATIONS
A v

One PRA evolving through every phase

FOUNDATION OF A LIVING PRA

@ High-Quality Data
g Accurate, timely, and
—

relevant information

@ Expertise & Collaboration
Diverse perspectives

and cross-functional
engagement

Robust Tools & Methods

State-of-the-art PRA
technology and
practices

Strong Governance
@ Clear processes,
quality standards,
and oversight
/|
R/

Transparency & Feedback

Open communication
and continuous

feedback loops

L

CAPTURE PLANT
KNOWLEDGE RISK MODEL
» Design » Models

* Operations * Data

* Tests » Assumptions

/ , » Events
a1l 6
REFINE THE MODEL
* Capture lessons
learned
* Improve models
and methods
« Reduce uncertainty

UPDATE THE

A LIVING PRA

Continuously updated
with new plant information
to support better engineering,
licensing, and operational

5 decisions. @/

IMPLEMENT &
SUPPORT
MONITOR 4 DECISIONS

. :/Tec.ute de:f|5|ons * Prioritize resources
) : onll(to;fpe el « Optimize changes
« Track effectiveness SEhHance safety

3

EVALUATE RISK
* Safety

* Margins

* Uncertainty

THE PRA EVOLVES WITH THE PLANT
/ Design Evolution
l |: | New insights improve design
1 O assumpti?)ns anttl) system S

configuration.
2 &
3 (9
&2

Plant Modifications
Equipment upgrades and
configuration changes.

Operating Experience
Real-world performance,
transients, and events.

hpest Maintenance Findings
:ﬁ: Test results, inspections,

and condition monitoring

New Analyses & Research
Advances in methods,
data, and technology

P ©

Regulatory Changes
1] Evolving requirements
and guidance

4
9
6
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Economic Value of PRA

- Invest in PRA early=> Save throughout the entire plant life cycle

HOW PRA CREATES ECONOMIC VALUE B

| Lower Capital Costs

& 12 3 4 5 6

needed to manage

IDENTIFY & PRIORITIZE OPTIMIZE RISK RIGHT-SIZE DESIGN REDUCE IMPROVE significant risks.
- QUANTIFY RISK RISK SIGNIFICANCE CONTROL OPTIONS & INVESTMENTS UNCERTAINTY PERFORMANCE
& SAVE COSTS Lower Operating Costs

Fewer unplanned events,
maintenance, and
operational disruptions.

«—'I
@\ 1 % T Q‘Q’ Ill.$

Better Resource Allocation
o Use PRA to identify e Rank contributors by e Evaluate alternatives e Avoid over-design and ¢ Target data collection ¢ Lower total life-cycle O Focus time, people, and

potential events and risk significance for risk reduction unnecessary features and analysis to reduce costs budget on what reduces
system weaknesses —_— y . : critical uncertainties .
o e Distinguish between o Compare effectiveness, = e Right-size safety o npfoveinstialility risk the most.

 Quantify risk high, moderate, and cost, and feasibility systems and margins e Improve decision and availability
(frequency and low risk confidence Improved Regulatory
consequernces) . . : 5 o Enhance safety and Confidence

o Foous onwhat e Direct resourc.es to o Selfsct the option tl.rat o Inve?t where it ® Avoid cosfly . Riskinformedidetliions

the areas of highest delivers the most risk provides the greatest conservatism build trust and support

matters most impact reduction per dollar risk reduction efficient oversight.

Stronger Financial
A . "l / Performance
el ' 3 I I I Improve plant performance,
PRA enables risk-informed decisions * . * — $ gxtend asset life, and ‘
that reduce costs without Yy mcrease_value. )

compromlsmg safety—dellvenng
greater economic competitiveness
over the entlre life cycle.

Understand Risk Make Better Spend Less Greater Economic
Decisions Competitiveness

IDAHO NATIONAL LABORATORY




PART 50

Risk supporting regulations

\ 4

PART 33

Regulation is BUILT around risk

This is the biggest opportunity for
risk professionals in decades!



ldaho National orotory

Battelle Energy Alliance manages INL forthe U.S. Department of Energy’s Office of Nuclear Energy.
INL is the nation’s center for nuclear energy research and development, and also performs research
in each of DOE’s strategic goal areas: energy, national security, science and the environment.
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