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Paula Calle Vives from the International Atomic Energy Agency (IAEA) discusses the 
IAEA's role in advancing the harmonization and standardization of nuclear safety and 
regulation for new technologies. It covers the IAEA's activities in various areas, including 
Small Modular Reactors (SMRs), advanced reactor technologies and the specific 
challenges in safety standards and regulations for these new technologies. The 
presentation emphasizes the need for continual review and adjustment of safety 
standards and the importance of international collaboration in this rapidly evolving field. 
 
The second presentation "Overview of Nuclear Harmonization and Standardization 
Initiative Regulatory Track and IAEA Activities on New Technologies Safety and 
Regulation" by Paula Calle Vives focuses on the Nuclear Harmonization and 
Standardization Initiative (NHSI) at the IAEA, specifically addressing regulatory activities 
and the harmonization of safety and regulation of new nuclear technologies. It covers the 
various working groups involved in the initiative, their goals and the processes they are 
undertaking to facilitate international cooperation and standardization in the regulatory 
landscape of nuclear technology. The presentation also discusses the challenges and 
solutions related to information sharing and multinational pre-licensing regulatory 
reviews. 
 
 

2.3 OECD/NEA SMR Dashboard, Diane Cameron, OECD/NEA (Remote) 

 
The presentation "SMR Dashboard" by Diane Cameron, Head of Nuclear Technology 
Development and Economics, provides a comprehensive overview of the development 
and deployment of Small Modular Reactors (SMRs) around the world. It includes an 
analysis of various SMR sites, reactor concepts and configurations. The presentation also 
discusses the progress indicators used by the NEA, such as licensing readiness, 
financing, siting, supply chain development, fuel availability and public engagement. 
These indicators help to track and understand the real progress of SMR deployment 
beyond technical feasibility. It emphasizes the variety of SMR concepts and the 
challenges and opportunities they present, highlighting the need for fuel qualification and 
supply chain readiness. 
 

2.4 Fusion Safety Approaches for DEMO and ITER, Joelle Elbez-Uzan, EuroFusion 

 
The presentation titled "Safety Approaches for DEMO and ITER" by Joelle Elbez-Uzan, 
Head of Safety Office, provides an in-depth analysis of the safety objectives and 
approaches for the ITER and DEMO fusion facilities. It discusses the comparison of these 
facilities with fission plants in terms of safety for workers, the public and waste 
management. The presentation delves into the general safety objectives for fusion 
facilities, highlighting the lower radiotoxic inventory and environmental legacy of fusion 
reactors compared to traditional nuclear facilities. It also covers the safety analysis for 
ITER and DEMO, focusing on routine, incidental and accidental scenarios and outlines 
the comprehensive safety case development for these complex nuclear facilities.  
 

2.5 EURATOM Work Programme 2023-24-25, Cristina Fernandez Ramos, EC DG RTD 
(Remote) 
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2.11 McSAFER: High-Performance Advanced Methods and Experimental Investigations 
for the Safety Evaluation of Generic Small Modular Reactors, V. H. Sanchez-
Espinoza, KIT (Remote) 

 
The presentation "McSAFER: High-Performance Advanced Methods and Experimental 
Investigations for the Safety Evaluation of Generic Small Modular Reactors" by V. H. 
Sanchez-Espinoza and collaborators provides an overview of the McSAFER project. It 
focuses on enhancing the safety of water-cooled Small Modular Reactors (SMRs) 
through key thermal hydraulic experiments, development and improvement of simulation 
tools and analysis of SMR designs under transient conditions. The project combines 
experimental investigations with numerical simulations and aims to validate thermal 
hydraulic tools using McSAFER data. The presentation also covers the challenges, 
solution approaches and the current status of the project.  
 
 
 

2.12 Safety Systems Required for a Supercritical Water-Cooled Reactor, Thomas 
Schulenberg, KIT (In person) 

 
The presentation "Safety Systems Required for a Supercritical Water-Cooled Reactor" by 
Thomas Schulenberg offers an in-depth analysis of the safety systems necessary for the 
operation of Supercritical Water-Cooled Reactors (SCWRs). The presentation delves into 
general safety requirements for innovative reactors, comparing the safety systems of 
Boiling Water Reactors (BWRs) with those required for SCWRs. It highlights the unique 
aspects of SCWRs, such as their once-through steam cycle and the absence of a coolant 
recirculation system inside the reactor pressure vessel (RPV). Schulenberg also 
discusses various safety system requirements for SCWRs in different scenarios, such as 
load rejection, station blackout and steam/feedwater line breaks. The presentation 
concludes with an emphasis on the need for further design, analysis and optimization of 
these safety systems. 
 
Supercritical water-cooled reactors (SCWR) are characterized by a once-through steam 
cycle, such that superheated steam, produced inside the reactor at supercritical pressure, 
is supplied directly to a high-pressure steam turbine. Different from a boiling water reactor 
(BWR), however, water and steam cannot be separated at supercritical pressure, and 
thus a coolant recirculation inside the reactor is impossible. On one hand, this simplifies 
the design significantly, as recirculation pumps, steam separators and dryers are not 
required anymore. On the other hand, however, the reactor control under normal 
operation as well as the residual heat removal systems are basically different then. By 
comparing both reactor types, common and different types of safety systems are 
proposed and their different safety strategies are discussed. For small modular reactors, 
in particular, a passive residual heat removal system is envisaged, which causes 
constraints not only for the safety systems to be developed but also for the design of the 
reactor core. The project ECC-smart is following such strategies by design, analyses and 
optimization studies. 
 

2.13 Thermal Hydraulics safety considerations in ECC-SMART, Ivan Otic, KIT (In 
person) 
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Then the collection of the most important generic and design specific safety criteria and 
requirements judged to be applicable for the conceptual design developed within the 
ECC-SMART project are presented. The four key sources of information concerning 
international legislation or guidance applicable to nuclear reactors are: International 
Atomic Energy Agency (IAEA), Western European Nuclear Regulators Association 
(WENRA), Generation IV International Forum (GIF), European Union legal acts and 
international fora at European level. Four guiding principles and main approaches for the 
refinement and further development of the safety requirements and criteria have also 
been identified, substantiated and documented. Some conclusions for SCW-SMR drawn 
from national legislations of Finland, Canada, Czech Republic, UK and China are also 
presented. 
 
InThen the work already done in the framework of WP5 Task 5.2 has been presented. 
First the collection of a priori knowledge of the participating experts and the preliminary 
results has been started. For this qualitative analysis the Phenomena Identification and 
Ranking Table (PIRT) method has been selected, which is a well-known systematic 
analysis tool for collecting expert opinions and has been widely applied for advanced 
reactor designs in different development phases. The PIRT methodology consists of two 
main steps; in the first step significant safety-related phenomena are collected based on 
the previous knowledge of participants and on the recent results of WPs. In the second 
step these phenomena are ranked by the participating experts based on their safety 
importance and the level of knowledge. This method ensures a comprehensive overview 
of important phenomena and the identification of knowledge gaps requiring further 
analysis. Preliminary results for WPs 2-4 are shown. 
 
Finally, approach for performing pre-licensing study is presented. It is expected that the 
pre-licensing study will identify three sets of the safety criteria and requirements: 
(1) fulfilled with reasonable certainty within the limits of already available knowledge, 
(2) fulfilment is probable, further research needed and (3) fulfilment is improbable, design 
changes are needed. Assessment will start when WP5 Task 5.2 results will be fully 
available on resolving the basic conceptual issues involving material and thermal 
hydraulic challenges, as well as neutronic aspects of an active core with SCW as coolant 
and moderator. More details on this particular work are provided in Annex 3. 
 

2.17 HARMONISE Project and Stakeholders Involvement, Mirela Nitoi, RATEN (In 
person) 

 
The presentation "HARMONISE Project and Stakeholders Involvement" by Dr. Mirela 
Nitoi outlines the stakeholder engagement strategy for the HARMONISE project. It 
discusses the steps in developing the stakeholder network, identifying relevant 
stakeholders and strategies for engaging and maintaining connections with them. The 
presentation emphasizes the importance of a proactive and collaborative attitude from 
stakeholders and their responsiveness for the success of the project. It also highlights the 
various categories of stakeholders involved, including international organizations, nuclear 
regulators, industry partners and entities from non-nuclear communities like aviation and 
medical physics, illustrating the wide-ranging impact and collaboration efforts of the 
project. 
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2.18 The Vision for a Bidimensional Harmonisation in the Licensing Framework, 
Giacomo Grasso, ENEA (Remote) 

 
The presentation "The Vision for a Bidimensional Harmonisation in the Licensing 
Framework" by Giacomo Grasso delves into the complexities and challenges of 
harmonizing licensing processes for nuclear power technologies. It examines the need 
for a two-dimensional harmonization approach, focusing both on technology and 
regulatory aspects across different countries. The presentation addresses the diverse 
technological landscapes and the varying national regulations, underscoring the 
importance of aligning these elements to enhance safety and streamline licensing 
procedures for nuclear technologies. Grasso's work is part of the broader HARMONISE 
project, which aims to facilitate the licensing of innovative nuclear power plants.  
 

2.19 Towards Technology-Inclusive Risk-Informed Performance-Based (T-I RIPB) 
Regulatory Framework for Advanced Nuclear Facilities, Alex Matev, BelV (In 
person) 

 
The presentation "Towards Technology-Inclusive Risk-Informed Performance-Based (T-
I RIPB) Regulatory Framework for Advanced Nuclear Facilities" by Alex Matev presents 
an in-depth exploration of the regulatory framework required for advanced nuclear 
facilities. It delves into the need for a technology-inclusive, risk-informed and 
performance-based approach, analyzing the requirements for establishing a 
comprehensive regulatory framework and reactor oversight processes. The presentation 
also discusses deterministic and risk-informed approaches to regulatory framework 
establishment, emphasizing the significance of defense-in-depth implementation and the 
challenges associated with it.  
 

2.20 Towards New Technologies, Lucien Allais, CEA (In person) 

 
The presentation "Towards New Technologies" by Lucien Allais, as part of the 
HARMONISE Work Package 4 (WP4), discusses the integration of new technologies in 
the nuclear sector, particularly focusing on codes, standards and digital technology. It 
addresses the significance of these factors in reducing costs and lead times from design 
to operation and their role in responding to new regulatory requirements. The presentation 
outlines WP4 objectives such as identifying needs in codes, standards and digital 
technology and creating a map of existing codes and the areas needing expansion. The 
challenges include integrating innovations not yet standardized and responding to the 
varied conditions of different reactor types. The presentation also covers the methodology 
and targets of WP4, highlighting the need for a detailed map of covered topics and the 
development of uncovered topics, which is crucial for designing and constructing 
Generation II to IV nuclear facilities.  
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Annex 2: Presentations 
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Introduction of the pre-partnership
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Objective: Enable safe design, construction and 
operation of SMRs in Europe in the next decade

• Partnership objective is to enable safe design, construction and operation of SMRs in 
compliance with the EU legislative framework in general and the Euratom legislative 
framework in particular

• Develop the necessary industrial supply chain in Europe
• Encourage the implementation of harmonized licensing process across EU
• Establish a strategic research agenda

– LWR, as a mature technology to be deployed in 2030
– Advanced SMR (Gen IV) designs matured by 2035 for long term prospect

20/06/2023
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Pre-partnership consists of 5 working streams & SC

• A partnership gathering different actors 
under 5 working streams
– Market Analysis
– Licensing
– Financing
– Supply chain
– R&D&I

• A Steering committee to coordinate the 
work done by the work streams
– Nucleareurope
– SNETP
– ENSREG
– EC

20/06/2023
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Steering 
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Market 
analysis

LicensingSupply 
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roadmap

Financing



WS1 Objective: identify needs of EU energy / power 
market & SMR capabilities

• Identify future needs of the EU energy/power market (electricity, industrial and 
residential heat, hydrogen), SMR capabilities for these needs in a context of high RES 
deployment, market size, and global competitiveness;

• SMRs as technology to replace coal and gas plants, help decarbonize assets/processes 
such as hydrogen production, district heating, industrial heat processes, and provide 
load balancing capabilities to Transmission System Operators (TSOs)

• Establish a list of sustainability criteria on a shortlist of SMR technologies (SMR/AMR)

• Topics: EU market size/needs, Technical-economic capabilities of SMRs, Market 
potential for SMR development

20/06/2023
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WS3 Objective: conducive investment environment for 
SMR development

20/06/2023
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Short term: Identify best structure for the EU SMR initiative

Medium to long term: Define needs for a conducive investment environment 
/ framework for SMR development

Identify barriers and enablers

EC financial support to technology / innovation demonstrators



WS4 Objective: Identify key features of SMR supply 
Chain

• Identify the key features of SMR supply Chain (vs. current practice)
• Analyse the existing gaps and the main hurdles to overcome

– Identify technology-independent hurdles and define roadmaps to address them
– Formulate recommendations to systematically address technology-dependent hurdles from 

various partnerships

• Topics: Interaction with SMR/AMR, Interaction with supply chain, Standardization, 
possible use of non-nuclear high-quality components
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WS5 Objective: Define R&D&I program coherent with 
market needs and licensing requirements

• Define R&D&I programme coherent with market needs and licensing requirements for 
SMRs development

• Identify the needed facilities to perform this programme
• Set up a coherent and consistent training and education programme

• Topics: Core / fuel, NSSS Integrated vessel and its internals, Passive systems, Severe 
Accidents, Modularity, Human Factors and autonomy, Hybridization / (Co)generation of 
heat / H2 / desalination
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WS2 Objective: Establish a pre-licensing process 
based on commonly accepted safety assessments

• Identify the elements for establishing a European pre-licensing process based on 
commonly accepted safety assessments from different ENSREG members interested in 
the licensing of the same SMR design
– Authorization remains the sovereign responsibility of member states

• Establish a clear state of play of activities in other fora (IAEA, SMR Regulators Forum, 
NEA Committees, WENRA, ENISS, CORDEL, etc.) in relation to SMR licensing

• Develop a common understanding on NPP licensing processes in different EU countries 
interested in SMR licensing

• Interaction with WS4 (Codes & Standards) and WS5 (R&D&I)
• WS2 consists of regulators from 15 countries’ EU nuclear safety authorities & industry 

representative

20/06/2023
Eetu Ahonen

10



WS2 activities
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Key insight: Requirements can remain “unharmonized” 
if compliance demonstration is similar
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• Analogy
– Unharmonized reqs: “Trousers must remain 

up”, “Underpants must not be revealed”
– Harmonized compliance: show that a belt or 

suspenders fulfils both these requirements
• Further cooperation about compliance 

demonstration needed
• EU MS regulators have different 

expectations of demonstration

Safety requirements
Established in various frameworks 

(IAEA, WENRA)
Built on the experience of what is 

already implemented 

How to demonstrate compliance with 
the requirements that 

needs to be worked on



WS2 Report to be published in July

• Describes the current status of ongoing activities in different fora (NHSI, SMR RF, NEA 
etc.)

• Describes the main elements of NPP licensing in selected EU countries
• Describes the DG ENER study (more on that later)
• Identified future actions to support pre-licensing of SMRs

20/06/2023
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DG ENER study assesses specific potentially 
challenging design solutions relevant for SMRs

• Assess potential SMR specific safety concept and/or design issues that might be 
challenging for licensing in the EU MS

• Highlight differences in EU MS at level of laws, regulations & regulatory practices that 
impacts licensing of SMR in these MS 

• 12-month project with a limited scope
– Selected EU MS: FR, FL, CZ, SE, NL, RO, PL
– SMR technologies deployable by early 2030s, primarily LWR

• Positive feedback from the first 3 issues to be covered
• Next 3 issues to be covered during summer and fall

20/06/2023
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What’s next?
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European SMR partnership to be established at the
end of 2023

• Pre-partnership phase finishing during summer
• Partnership structure and participation still open
• Regarding WS2, an objective is: 

– To have an efficient preparation for license application in different EU countries

20/06/2023
Eetu Ahonen
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Three key features for the objective to be reached

20/06/2023

Eetu Ahonen

17

Engage in early 
dialogue between 
designer-licensees 
and regulators on 
main elements of the 
design options

1
Promote cooperation 
of “interested” 
regulators to carry out 
a joint safety pre-
assessment on a 
mature design 

2
Identify in an early 
phase potential 
blocking points in the 
safety requirements or 
licensing processes 
and arrangements for 
convergence

3



Further work identified related to the three key 
features

• Establish a way for the designer-licensee to initiate early dialogue with national 
regulators in different EU countries

• Define required information for an early dialogue (safety file etc.)
• Define the arrangements of the early dialog (topics, structure, outputs)
• Definition of commonly shared Safety Objectives for SMRs between the “interested” 

nuclear safety regulators
• Agree on the sufficient level of maturity to engage in a joint safety pre-assessment 

(probably plant-level design)
• Close collaboration needed between the different initiatives launched on SMRs at 

international level (IAEA, NEA, EU, WENRA, etc.) to ensure mutual benefits and avoid 
duplication

• Collaboration between Regulatory Bodies and EU research organizations could be a 
mean for the regulators to get a common understanding of the challenges related to 
SMRs key safety features. 

20/06/2023
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2.2 Harmonise IAEA Part I: IAEA Activities, Paula Calle Vives, IAEA (In person) 

 



Overview of Nuclear Harmonization and Standardization Initiative
Regulatory Track and IAEA Activities on New Technologies Safety

and Regulation

Paula Calle Vives 
Technical Lead for New Technologies 

Regulatory Activities Section / NSNI

Workshop on the Safety of Small Modular, Advanced and Fusion 
Reactors

20-21 June 2023



IAEA Activities on 
SMR Safety

Review and adjustment of applicability 
of safety standards

Practical application of safety standards and 
gathering experiences

Repository of knowledge and capacity 
building (technical documents, webinars, 
training, technical meetings and 
conferences)

Nuclear Harmonization and Standardization 
Initiative (NHSI)

IAEA Activities on New Technologies Safety and Regulation

New Technologies

Sodium Fast 
Reactor, 
SMRs, 

microreactors

Lead Fast 
Reactor, 
SMRs, 

microreactors

High 
Temperature 
Gas Cooled 

Reactor 
Reactor, 
SMRs, 

microreactors
Molten Salt 

Reactor, 
SMRs, 

microreactors

Water-cooled 
SMRs and 

TNPPs

Fusion

2



3

Review and Adjustment of Safety Standards (1/3)







Cross-cutting

Effective int. 
cooperation in 
the regulation 

of SMRs

3S for SMRs

Design and 
regulation for 

TNPPs

Chemistry of 
coolants and 

materials

Repository of 
opex, tests 

experiments

Siting and External 
Hazards

Application of 
Graded 

Approach for 
Site Evaluation 

Siting and 
Design aspects 

of SMRs in 
relation to 
External 
Hazards: 

special issues 
in the 

application of 
Safety 

Standards

Design

Design 
approach for 
Non-WCRs

Technical 
Meetings on 

HTGRs, MSR, 
LMFRs Safety

Internal 
Hazards for 
Non-WCRs

Commissioning and 
and Operation

Operation and 
commissioning 

of SMRs

Severe 
accident and 

accident 
management  

for Non-WCRs

Protection and 
Safety

-Consultancy 
Meeting to 
decide way 
forward on 

radiation safety 
challenges

Safety of Fuel Cycle 
Facilities

-Technical 
Meeting on 

Safety of Fuel 
Manufacturing 
for Advanced 

Reactors 

Management of 
waste and spent 

fuel

Physico-
chemical and 
radiological 

characteristics 
and safe 

management 
of novel 

wastes from 
SMR and   

novel waste for 
non-water-

cooled reactors

Safety Assessment

Safety Analysis 
for SMRs

New Safety 
Guide: Safety 
demonstration 
of innovative 
technology in 

reactor designs 

EPR

Publication on 
EPR for SMRs

6

Subject to Priorities, Resources and Budget

Advice on practical application of safety standards documents Repository of knowledge

Other IAEA Publications Safety and Regulation



TECDOCs under preparation

7

Experiences on 
Design Safety and 

Safety 
Assessment for 
Fusion Facilities

International 
Experience in 
the Regulation 

of Fusion 
Facilities

Technical Meeting on
Fusion Design Safety
and Regulation

23-25 Oct 2023, Vienna

- Exchange information 
on national activities 
and experiences

- Compile inputs for the 
preparation of the path 
forward to developing 
principles and key 
concepts

Other IAEA Publications Safety and Regulation







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
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Thank you!
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Annex 4: Feedback from the students 
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