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/A“égst‘.’;#.‘:%““ Nuclear energy is essential to address the urgency
and enormity of the climate change challenge
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R Existing Challenge

» |AEA requirements developed by
: stey i consensus utilizing historical national
Fundamenta g
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N R : » |AEA member states claim that their
g TS regulatory frameworks conform with
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[ABER Nuclear Regulation Needs Harmonization
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» Differences in how fundamental requirements
are interpreted and applied continue to persist

» Different versions of the same reactor design
being deployed in different countries

» Added Uncertainty and Risk to the deployment
of new nuclear reactors

Different Interpretations of
Regulatory Requirements

Cooperation in Reactor Design Evaluation and
Licensing - Licensing & Permitting Task Force

Available at https://world-nuclear.org/our-association/publications/
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Different interpretation of
regulatory requirements
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The method of
demonstrating a safety case
can vary widely between
national regulators

-
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Design changes were
observed regardless of
regulatory regime
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DIRR Conclusions

e Despite same fundamental objective
e Significant differences between reactor designs

» Re-framing of the original safety case 2 new
documentation, increased effort

* Prescriptive or goal based

4 A

Learn the lessons
from the licensing of
GEN Il PWRs and
apply these to the
design and review of

technologies

emerging
< /
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~2Bemer DIRR Recommendations

<« Differences in regulatory
? approaches

@ Develop common terminology

= Key safety requirements

#%* A new framework

Assess impact on reactor designs
Understand level of regulatory readiness

Investigate broader design solutions

Expand on existing work

Develop guidance on how it should be applied

Expand upon the areas identified in this report

Develop guidance on how these should be
implemented within reactor designs

Share outputs, joint regulatory reviews &
recognition assessments

Identify other areas for collaboration



/A%%SE?A’T‘:J&%““ Timely and cost-effective new nuclear deployment
needs licensing and regulatory streamlining

» Enablers of SMR deployment:
v" Emergence of a global market

v Standardized, proven reactor
designs

v Consolidation of global supply
chains

v Streamlined licensing processes
between countries

» The world has changed, we must
change with it...
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Design Maturity and
Regulatory Expectations
for Small Modular Reaclors

Cooperation in Reactor Design Evaluation and
Licensing Working Group - SMR Task Force
and Licensing and Parmitting Task Force

SMR challenges

» Significant interest in SMR deployment

» Large numbers of SMR designs
*  Differing design maturity
*  FOAK challenges

> Limited regulatory experience
*  Revising frameworks — increased flexibility
*  FOAK challenges

» Significant differences in pre-application processes

> Need greater collaboration



/&eamat Regulatory FOAK challenges

Regulator A undertakes \

review > 1 ) .
arge Learning curves
HTGR reactor g 4
vendor submits > Conservative approaches
pre-licensing
application Regulator B undertakes > Slow process

review j

Minimal input from Regulator C via
existing forums




/&eana  Regulatory collaboration

> Short learning curves
HTGR reactor
vendor submits > Less conservative

pre-licensing

application

approaches

> Faster process

Multi-national framework to allow

greater streamlining of regulatory
approaches




/&28%‘.’:4?&““ There have been many efforts to achieve
harmonization in nuclear regulation...

* Regulatory Forums {L}
* Harmonization Initiatives __IAEA

International

Western European

e Bi-lateral Cooperation
WENRA §

r
Regulatory » Safety Reference levels Necka Reouors Asocaton RO

. . - WORLD NUCLEAR
Harmonization pl‘OpOSB'S ASSOCIATION

Industry

e Owner requirements

. but much work is still needed to be successful
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/wonmucm New Framework - Structure

» Start small (3-5 regulators + related industry)
» Initially focus on alignment of existing harmonization activities

» 3 phase approach

Phase | Phase Il

e Define areas of
focus

e Define areas that
be accepted /
validated from
one regulator to
another

e Align existing
activities

e Understanding of
intra-regulator
working practises

e Share information
and agree

Phase lll

e Alignment of
requirements

e Mutual validation
and acceptance of
regulatory
assessments

e Implement

12



Pl Key lessons from transport

» Develop an international

mOdel / framework — Governments
. . R Advisory Panel
» Develop quantitative el forReguiaton of

Power Reaclors

acceptance criteria - (Name TEC)

» Develop common
understandings /

terminology A AP
. . Generic safety goals  Mational, regtﬂna! Nallnna_.l procedure Prescriptive a_nd Acceplance criteria.
> M eC h a n IS m to I n CO rpo rate and standards. ﬂ;:tzrnlatlonal ;rddz;ﬁ;;?ﬁ ;g;-rg:ais:;:ap-:‘lwe g::;iﬁ:’:;;ﬁl
outputs into national o methocs
reg u |ati0nS “Harmonization of Reactor Design Evaluation and Licensing: Lessons

Learned From Transport”
CORDEL publication (December 2020) in cooperation with COG
https.//world-nuclear.org/our-association/publications/ 9
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ifferent Interpretations ¢
latory Requires

Priority Areas of Focus

IAEA US NRC g UK ONR

j unnamnr1

‘ '""'P""" principles (FPs)
—
sﬂ:m‘:, ts - requirements - d{mals::?::;r;
th't & SSRs) (10CFRS0) princip!

:;L.:;Eé:::;r fi |_| Detailed guidance a as:;:mcrli
(65Gs & 5565) [NUREGS, RGs) guides | )

sMRG
REGULEIRAR,
SMR Regulators® Forum

Phase 2 Summary Report:

Covering Activities from
November 2017 to December 2020

June 2021
I+1E+4=1 I« mEISSEREE

US codes & Applicable
L standards (A5 ! industry cod
J\NSI IEEE lt.b standards

000
e,

Technology Inclusive and
Risk-Informed Reviews for
Advanced Reactors:
Comparing the US
Licensing Modernization
Project with the Canadian
Regulatory Approach

» General Licensing
» Defence-in-depth

» Postulated initiating events
(including DBA & DEC)

» Internal & external hazards
» Common cause failure

» Design limits

» Engineering design rules
» Safety classification

» Control systems

» Protection systems
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A potential international framework to streamline
international licensing and regulation

Phase 3 - lssue international desgn

hase 1 - Common design approval process

fhase 1 - Share design assessment

rentification

Industry Lead

Regulatory Llead

Support development of international regulatory Frsmewarks thraugh development af

Produce definitive reports d strating outcomes and providing clear guidance

proposals on how to widen the framework to all countries Suppart newcomer regu s to understand the framework and incorporate any

Support and encourage internati agencies to adopt recommended practices

lessons or best practices
from joint regulatory reviews lssue internatio
Adopt recommended design and licensing approaches

resulting from the multi-national reviews

countries

Support newcomer

A

Designstandardization

Regulatory harmonization

to extent possible la
In pace far gaps
. . . . Mitigations
- 5 rtd nent of It d inter larton _
Uppe P mu A egulatary for cross = Collaboratively work with other national regulators and industry to
f ks through development of prop criteria for

cutting areas agree s of joint reviews
Ewaluate the gaps not yet being considered within the multi- safe ty reviews cone

- A = Produce definitive reports demonstrating outcomes and providing
national Frameworks and propose mitigstion plans

dear guidance
Identify and mitigate potential challenges to sharing af

design information between regulstory bodies [IP etc.)

- Define how results from joint reviews can be used

Kentify remaining Assessment

incomporated inta national regulatary framework
= Define extent to which an international design
certification would be possible

Adopt recommended design and licensing approaches afthe impact

resulting from the multi-national reviews of positions

Practical application

Mitigate gaps

of positions
statements

approach proposed

Develop [ propose

Common Position

Identify challenges with C&S and
current regulatory ap

mitigation

statements on

«  Engage with industry to identify
safety requireme nts challenges
Engage with stakehold

Identify need for

harmaonization

Engage with other national
Define extent of -egulators to share best practices

- Id ify
wan ot harmanizatian harmonization Depth & breadth of entify areas were
Current status & challenges harmon zation

regulatory harmaonization
could occur and share

Develop proposals for
alternative approaches
Define lessons to be Define need and

Learnt from curre gaps

reviews with ather
national regulators

Ingustry reports Intd Org. reports Requistary reports

Applicability of safety standards to SMRs etc. MDEF, joint CNSC / NRCetc.

|DIRR, other CORDEL reports ste)

— S—

Defence-in- Postulated Internal and Common Cause Design limits Engineering Safety Control systems Protection
depth Initiating events external hazards failure design rules Classification systems
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[reans=r 4t CORDEL Regional Workshop

ENISS @

* S EDF framatome

Harmonization to support the operation and new build of NPPs including
SMRs

« Lyon, France 18" to 20t May 2022

« Topical subjects:
- Harmonization of Safety Requirements Implementation/Licensing
« Standardization in Design, Manufacturing and Construction

« Technical tour of Framatome’s Le Creusot and Saint-Marcel facilities

16



/A“;%s&!.’;::’&““ There is an urgent need to move forward together

» Leadership by national governments for the development of suitable
legal frameworks, policies and capabilities

» Effective collaboration among international organizations, regulators,
and industry to streamline international licensing and regulatory
frameworks

» Support for newcomer countries to optimize their approach to
regulation and adoption of low-carbon nuclear technology appropriate
to their needs

» Make use of lessons learned in harmonization when developing new
regulations for advanced technologies
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