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Logistics

• Microphones and cameras are turned off for all attendees

• We ask if attendees could please answer the poll questions which will pop 
up on the right side of your screen during the webinar

• Please write all questions to the panellists in the “Q&A” section
• Questions will be answered at the end of the session

• The presentations and a recording of this webinar will be uploaded to the 
Forum webpage:

https://www.iaea.org/topics/small-modular-reactors/smr-regulators-forum

https://www.iaea.org/topics/small-modular-reactors/smr-regulators-forum


Webinar 
Activities of the SMR Regulators’ Forum:

Since Its Creation and Looking Ahead

Opening remarks

Greg Rzentkowski

Director - Division of Nuclear Installations Safety (IAEA)



The SMR 
Regulators’ Forum 

Anna Bradford, Director

Division of New and Renewed Licenses

Office of Nuclear Reactor Regulation

U.S. Nuclear Regulatory Commission



The Beginning of the Forum

• The idea was first raised at an INPRO Dialogue Forum on 
Licensing and Safety Issues for Small and Medium-sized 
Reactors (SMRs) in Vienna Austria, in 2013

• At the time, there were multiple SMRs being designed and 
proposed in multiple countries, many of them very different from 
operating large reactors

• It was decided there would be benefit to creating a forum for 
regulators to discuss issues related to the safety and licensing 
of SMRs due to their unique designs and approaches



Development of the Forum

• The IAEA agreed to provide organizational and secretariat 
functions

• Two consultancy meetings, facilitated by the IAEA, were held in 
Vienna in 2014

• The outcome of the CMs was an agreement to organize a Small 
Modular Reactor Regulators’ Forum on a 2-year pilot basis

• The Terms of Reference was developed



What Is the Forum?

• Regulator-to-Regulator group with 9 participating 
countries 

• Canada, China, Finland, France, Republic of Korea, 
Russian Federation, Saudi Arabia, United Kingdom, 
United States

• Meets twice a year and currently consists of a 
Steering Committee 3 working groups



Scope of SMRs for the Forum

• Nuclear reactors typically <300MWe per reactor

• Designed for commercial use (including prototypes or 
demonstration plants), i.e., electricity, production, desalination, 
process heat

• Designed to allow addition of multiple reactors in close proximity 
to the same infrastructure (i.e., modular)

• May be light-water or non-light-water cooled

• Use novel designs that have not been widely analyzed or 
licensed by regulators



Forum Objectives
Share regulatory experience amongst Forum members 
preparing to:

• Facilitate efficient, robust, and thorough regulatory 
decisions

• Encourage enhanced nuclear safety and security

• Facilitate international cooperation among regulators 
performing SMR-related assessments



Forum Objectives, Continued

• Identify and discuss common safety issues that may 
challenge regulatory reviews associated with SMRs 
and, if possible, recommend common approaches for 
resolution

• Advise IAEA on the need for revision of development of 
new IAEA publications on safety of SMRs



Outcomes
• Position statements on regulatory (policy and technical) issues

• Suggestions for revisions of, or drafting of, IAEA documents, 
especially on potential enhancements to the IAEA Safety 
Standards with respect to SMRs

• Generation and sharing of information that regulators may use 
to enhance their regulatory framework

• Description of regulatory challenges and discussion on path 
forward

• Suggestions for high level issues to be raised to international 
codes and standards organizations for dispositioning



How Does It Work?
• Steering Committee

– A chairperson and vice-chairperson selected from the Steering 
Committee membership

– Every member has a representative to the Steering Committee
– As secretariat, the IAEA is part of the Steering Committee

• Task-specific Working Groups (one WG per issue)
– WG has a chair and co-chair, who coordinate the group’s activities
– The working groups implement their specific portion of the project plan 

and report progress to the Steering Committee

• Scientific Secretariat (IAEA)
– Promotes and facilitate the Forum’s activities
– Develops and maintains a dedicated communication platform 
– IAEA publications on SMR designs serve as references for the 

discussion



First Phase of the Forum

• The pilot phase was from March 2015 to May 2017

• Topics of the Working Groups were:

• Graded Approach

• Defense in Depth

• Emergency Planning Zone

• Reports were issued on the website 



Second Phase of the Forum

• The second phase is from May 2017 to December 2020

• Topics of the Working Groups were:

• Licensing Issues

• Design and Safety Analysis

• Manufacturing, Construction, Commissioning, and 
Operations

• Interim Reports have been issued on the website



SMR Regulator’s Forum Web Page
https://www.iaea.org/topics/small-modular-reactors/smr-regulators-
forum

https://www.iaea.org/topics/small-modular-reactors/smr-regulators-forum


Results of Pilot Phase 
Activities and Current 
Activities in the Phase 2 
Program of Work

Presenters: Marcel de Vos & Sean Belyea, 
Canadian Nuclear Safety Commission



Environment During Formation of the Forum 
Pilot Phase  (2015 - 2017)

• Concept of Small Modular Reactor not clear
➢Many different definitions being proposed by technology vendors

• Many safety claims advertised in hundreds of design concepts
➢Very few designs had been subject to detailed technical assessment of the evidence 

to support these claims

• Calls by technology vendors for regulators to make urgent changes to 
regulatory requirements 
➢Basis for this unsupported 

• Companies who might choose to build and operate these facilities not yet 
engaged with technology developers or regulators



Pilot of Three Issue-Specific Working Groups 
(WG):

These three topics are strongly connected by the level of evidence needed 

to support design and operator provisions commensurate with 

technological novelty, complexity and potential for harm

Graded Approach WG • Clarify what the concept of Graded Approach means and 
how it is already used in existing regulatory activities

• Discuss the role of evidence needed to support safety 
claims when making regulatory decisions

Defence in Depth (DiD) WG • Revisit the fundamental principles of defence in depth and 
understand how different SMR approaches can impact 
implementation

Emergency Planning Zone 
(EPZ) WG

• Discuss qualitative and quantitative methodologies being 
used to establish  EPZ boundaries



Step 1 for a WG: Decide which issues to 
collaborate on

• Which generic SMR Features/Characteristics present key questions over 
and above traditional Nuclear Power Plant technologies/projects?
➢ E.g. passive safety features are also found in larger NPP concepts, so what has 

been noted to be different for SMRs?

• In what way are the issues important to safety?

• Have we seen these issues before? 
➢Are there lessons learned?

___________________________________Example:

Factory-of-origin commissioning activities rather than at site – how does a 

licensee verify quality of results?



Step 2 for a WG: Document what already exists 
and can be leveraged/built upon  

• Discuss regulatory tools / provisions already being used in each MS 
regulatory framework for similar cases

• What IAEA documents exist on the subject?  (Standards and Guides, 
Coordinated Research Projects and TECDOCS)

• Other forums/groups that have worked on this issue?

• Start by agreeing on which safety objectives are applicable for the 
issue

___________________________________
Experience shows that existing fundamental safety objectives are generally 

relevant and a good starting point for agreement between regulators



Step 3 for a WG: Produce Issue Specific 
Interim Report
• Using information compiled, document common positions.

➢ IAEA safety framework and terminologies are used as frame of reference because    
terminologies may have difference legal meanings between countries

➢ Common positions start at highest applicable safety principles and work 
downwards

➢ Special considerations for SMR technologies/projects are highlighted to identify 
where potential regulatory issues may exist (possible gaps).

• Document may introduce new methodologies or considerations to address 
regulatory issues for discussion. 

For example, for factory of origin commissioning, certain already existing 

verification approaches may need to be reinforced to address supply chain 

lessons learned



Step 4 for a WG: Produce Issue Specific 
Final Report
• Document recommendations of the Forum 

• Recommendations can be made directly to IAEA or even to another 
organization (e.g. NEA), including industry groups such as WANO as 
applicable.

• Are modifications to standards and guides needed?

• Is a more detailed research project warranted for a specific topic?

• Should the industry lead a follow-up activity?

But the goal of the Forum is not just to produce reports.

These common positions are the basis for further regulatory cooperation



Graded Approach WG Main Findings (1)

A Graded Approach is essentially a systematic framework for making 
traceable risk-informed decisions taking into account:

• Proportional application of proven fundamental safety objectives (i.e. not a 
relaxation of safety)

• Sufficient evidence commensurate with technological novelty, complexity and 
potential for harm

• How technological uncertainties are addressed in, for example, design 
provisions or an operator’s operating and maintenance activities.

24

All regulators in the Forum have fundamental principles of graded 
approach in their Regulatory Frameworks and decision making processes

Use of a graded approach enhances regulatory efficiency without 
compromising safety



Graded Approach WG Main Findings (2)

• IAEA should lead development of technical guidance on graded approach for NPPs.

• Additional work needs to be done by the Forum to clarify and recommend what is 
necessary to demonstrate a sufficient state of “proven-ness” of novel methodologies and 
technologies

25

These recommendations were carried forward into Phase 2 of Forum’s work



Defence-in-Depth (DiD) WG 
Main Findings (1)
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DiD Definition from IAEA Safety Glossary: A hierarchical deployment of different levels of diverse equipment 
and procedures to prevent the escalation of anticipated operational occurrences and to maintain the 
effectiveness of physical barriers placed between a radiation source or radioactive material and workers, 
members of the public or the environment, in operational states and, for some barriers, in accident conditions.

The safety objectives of defence in depth remain fully applicable to the design, safety 
demonstration and operation of SMRs, but further guidance is needed to further enable 
safety assessment of DiD as applied to SMR technologies and projects.

a) To compensate for human induced events and component failures;

b) To maintain the effectiveness of the barriers by averting damage to the facility and to the barriers 
themselves;

c) To protect workers, members of the public and the environment from harm in accident conditions in 

the event that these barriers are not fully effective.



Defence-in-Depth (DiD) WG 
Main Findings (2)
• SMR designers’ efforts on DiD levels 1 and 2 reinforcement are significant 

➢But, performance of proposed safety features needs to be demonstrated and uncertainties compensated 
for

• Regulators also expect a clear demonstration of the effectiveness of the design safety 
features to mitigate Postulated Initiating Events (level 3) and of the features to mitigate 
severe accidents (level 4) for all operating modes.

• Level 5 continues to be included in a safety case commensurate with a Graded Approach

27



• Countries compared current methodologies and the IAEA’s existing methodology for establishing EPZ extent 
and agreed on common elements to be considered.

• An EPZ for SMRs is scalable depending on the results of a hazard assessment, the technology, novel features 
and specific design criteria, as well as for
some legal/policy factors specific to each member state. 

• For SMR designs employing novel features and technologies, there is a need to consider mechanistic 
methods for the approach for the determination of EPZ size.
➢ Site characteristics and proximity to population centres influence site specific decision making

Emergency Planning Zone (EPZ) WG 
Main Findings (1)

28



• State of “proven-ness” of safety features (including operating experience) in the First of a 
Kind Facility may result in a more conservative EPZ.
➢ Operating feedback will help to reduce uncertainties and to determine future EPZ sizes for newer sites  

accordingly 

• Recommended to IAEA to consider results of working group in the the development of 
further guidance and methodologies for EPZ determination for SMRs.

Emergency Planning Zone (EPZ) WG 
Main Findings (2)
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Results carried forward into an IAEA Coordinated Research Project on 
“Development of Approaches, Methodologies and Criteria for Determining the 
Technical Basis for Emergency Planning Zone for Small Modular Reactor 
Deployment”



Available from:  https://www.iaea.org/topics/small-modular-reactors/smr-
regulators-forum

• Full Pilot Project Report

• Individual reports from the three working groups

Reports from the Pilot Phase

30

https://www.iaea.org/topics/small-modular-reactors/smr-regulators-forum


Phase 2 (2018 - 2020)
Three Issue-Specific Working Groups (WG):

• Licensing Issues WG

• Design and Safety Analysis WG

• Manufacturing, Construction, Commissioning and Operation 
WG

Carries over recommendations from Pilot Phase

Strong interrelationships exist between subjects in these WGs that are 

pertinent to near-term and long term new build projects



Licensing Issues WG

• “Licensing” focuses on the organization proposing a project to build and operate a reactor facility involving 
a reactor technology (e.g. SMRs)
➢ A reactor vendor is part of an applicant’s supply chain for equipment and services.

Current Sub-Projects:

• Key Regulatory Interventions (KRI) - The degree of regulatory interest in a licensee’s conduct of activities is 
commensurate with novelty, complexity and potential for harm in the event of an accident.  
➢ Interim report published at: https://www.iaea.org/topics/small-modular-reactors/smr-regulators-forum

• Understanding differences in licensing between First-of-a-kind (FOAK) projects versus Nth-of-a-kinds (NOAK)
➢ Implications of technical maturity and availability of supporting information and operating experience

• Licensing of projects with multiple module/unit facilities

32

https://www.iaea.org/topics/small-modular-reactors/smr-regulators-forum


Key Regulatory Interventions (KRI) Sub-Project 
  

SMR Regulators’ Forum  

Licensing Issues WG – Second Report “Key Regulatory Interventions” 

 

  

Siting and site 

evaluation 

Design 

Construction 

Commissioning 

Operation 

Decommissioning 

Release from 

regulatory 

control 

- Key regulatory licensing and compliance 

verification steps

Considers large components (e.g. reactor, 

steam generators, instrumentation and 

control platform etc) and services (e.g. 

construction service provider) procured 

through applicant’s supply chain.

Predominantly on-site construction and 

commissioning activities.

Could involve “First of a Kind” design or 

“Nth of a kind design”.

Traditional IAEA SSG-12 Lifecycle Steps for Reactor 
Facilities



What may be different for SMR Projects that could 
introduce additional KRIs?

• Who is the applicant/licensee and what is their experience in overseeing a project?
➢New companies/business ventures

➢Greater potential for outsourcing of activities ( e.g. design and safety analysis) – does the licensee 
have capabilities to be an ‘intelligent customer’ and ensure the quality of outsourced work meets 
nuclear safety requirements? 

• Addressing First-of-a-kind (FOAK) uncertainties in manufacturing, construction, 
commissioning and operation – requires extra vigilance from the licensee
➢Additional inspection activities needed?

➢Different approach to commissioning/operation to gather operating experience?

• Concurrent construction / operation of multiple units on a single site
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Strong safety culture, quality of workmanship and implementing learning from 
experience important for prevention of latent safety issues in a facility



Alternative Lifecycle Steps for SMR Deployment 
Model (Single Unit/Module)

- Possible key regulatory licensing and compliance 

verification steps

Considers greater offsite design and manufacturing 

procured through applicant’s supply chain.

Offsite and on-site commissioning activities.

Could involve “First of a Kind” design or “Nth of a kind 

design”.

 

Onsite construction 

Onsite commissioning 

Operation 

Onsite 

decommissioning 

Release from 

regulatory control 

Manufacturing 

Transport Offsite 

Commissioning 

Transport Offsite 

decommissioning 

Siting and site 

evaluation 

Design 

Optional design 

review/certification before 

licensing starts  



Design and Safety Analysis Issues WG (1)

What may be different for SMR Projects that impact on design and 
safety analysis?

• Novelties in design provisions – in particular those that may be important to safety, 
e.g. New approaches to fuel design, design of containment, multiple passive and 
inherent features
➢State of evidence of a sufficient quality to support safety claims?

➢How does the state of evidence inform the development of user requirements/specifications

➢Predicting long term impacts on operability/maintainability? 

• Alternative siting arrangements and end-uses of facility
➢Changes to external hazards?

➢Different population considerations in region around facility?

➢Concurrent construction / operation of multiple units on a single site

36

Uncertainties are additive in nature and need to be addressed in safety provisions



Design and Safety Analysis Issues WG (2)

Current Sub-Projects:

• Principles and requirements for the safety assessment of “multi-module” or 
“multi-unit” SMRs

• Interim report published at: https://www.iaea.org/topics/small-modular-reactors/smr-
regulators-forum

• Safety criteria and requirements for passive safety systems and inherent safety 
features

• “Proven-ness” of FOAK designs (evolutionary versus revolutionary designs)

• Design extension conditions and practical elimination of situations that may 
induce large releases 

• concern on provision of Level 4 defence in depth measures for revolutionary designs

37
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Manufacturing, Construction, Commissioning and 
Operation Issues WG (1)

• What do the terms modularity, modular engineering and modular manufacturing /construction 
actually mean?
➢ No consensus on what exactly a module is - different design concepts use these terms differently

➢ Modular engineering requires an understanding of interfaces and complex interactions between systems – and 
addressing them in the integrated plant to a high degree of confidence  

• It is the responsibility of the Licensee to establish adequate Supply Chain Management (SCM)
arrangements to ensure delivery of products and services safely and right first time.

• Manufacturability & optimization of manufacturing has potential to impact safety performance if not carefully 
controled through engineering change control/configuration management 

• Factory commissioning and site commissioning need to be reconciled to confirm safety 
performance is being adequately demonstrated. 

38

Site construction and commissioning of SMRs is a Licensee activity. 
Licensees need to exercise oversight of in-factory manufacturing and testing to achieve an 
assembled Module / SMR that is safe and meets all regulatory requirements



Manufacturing, Construction, Commissioning and 
Operation Issues WG (2)

Current Sub-Projects:

• Manufacturability, supply chain management and commissioning of SMRs
• Interim report published at: https://www.iaea.org/topics/small-modular-reactors/smr-

regulators-forum

• Licensee conduct of operations and maintenance (for SMR projects)
• Influencing operability and maintainability in the design process 

• First of a Kind plant considerations

• Multiple/unit operations and maintenance

• Use of Operating Experience in Conduct of Operations and Maintenance

• Configuration management considerations in SMR Facilities
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The SMR 
Regulators’ Forum 
– Looking Ahead: 
Topics for Phase 3
Anna Bradford, Director
Division of New and Renewed Licenses
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission



Phase 3: Starting Early in 2021

• The Steering Committee met in June 2020 to discuss the next 
phase

• Each Forum member country proposed topics

• WNA CORDEL also provided suggestions in writing

• Discussions were held on the proposal and general agreement 
was reached

• The descriptions will be further refined at the next meeting in 
November 2020



Topics for Phase 3

Licensing Working Group

• Mutual recognition of regulators’ assessments/Joint assessments/ Collaboration

• Identification of legal constraints

• Organizational capabilities

Design and Safety Assessment Working Group 

• Security by design, interface with safety 

• Safeguards by design

• Containment/confinement

Maintenance, Construction, Commissioning and Operation Working 

Group 

• Regulatory oversight of long lead SSC procurement

• Organizational stakeholders’ capabilities (Designers, Vendors, Manufacturers, 

Supply chains, Operators)
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Next Steps for the Forum

• Next meeting of the Steering Committee and working groups 
will be held in November 2020

• Reports from current working groups will be finalized and issued 
on the website

• The descriptions of the new tasks for the working groups will be 
finalized



Summary

• The SMR Regulators’ Forum has been a useful and productive 
group for exchanging information among regulators

• The information produced by the Forum has been helpful for  
the members of the Forum, other regulators, and industry

• The Forum looks forward to continuing its work and meeting its 
purpose of “enhancing safety, security, and efficiency in SMR 
regulation”



SMR Regulator’s Forum Web Page
https://www.iaea.org/topics/small-modular-reactors/smr-regulators-
forum

https://www.iaea.org/topics/small-modular-reactors/smr-regulators-forum


Questions & Answers

• Please continue submitting questions in the Q&A box



Thank you for attending


