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Answer to NFRP-2018-3

Scope of the action
This action should investigate improved safety features of Light Water SMRs and 
provide a set of fundamental technical specifications, against which compliance of 
SMRs with Directive 2009/71/Euratom could be tested by safety regulators. The 
research should also propose the methodology for the performance of these tests, 
including the experimental validation of essential items of the proposed models of 
safety demonstration as well as their effects on the SMR licensing process under 
various typical fields of application. Due account should be taken of safety features 
for the refuelling and spent fuel management of SMRs in the above safety 
demonstration as well as to decommissioning. To increase the impact of the action, 
particular attention should be paid to Light Water SMR concepts deployable in 
the short-term.
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Lähteet:https://www.world-nuclear-news.org/Articles/NuScale-SMR-enters-first-manufacturing-phase - http://world-nuclear-news.org/Articles/Romania-to-explore-NuScale-SMR-deployment -
http://www.world-nuclear-news.org/NN-China-Saudi-Arabia-agree-to-build-HTR-2001164.html - http://world-nuclear-news.org/Articles/Russia-gets-operating-licence-for-floating-plant -
https://www.researchgate.net/figure/Manufacture-of-the-HTR-PM-reactor-pressure-vessels-by-the-Shanghai-Electric-Corporation_fig1_301827952

Growing interest in SMRs
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▪ To investigate selected safety features of LW-SMRs
▪ Safety focus of H2020 EURATOM Programme calls
▪ Prevention of early release

▪ Core cooling functions
▪ Containment

▪ Research on methods for robust safety assesments
▪ Several prior proposals / methodologies developed for both currently

operating plants as well as non-conventional, e.g. for GenIV, fusion…

▪ Demonstration of the applicability of developed tools and methods
▪ Test case

▪ Dissemination to stakeholders

ELSMOR concept
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Project consortium

• 15 partners

• 8 countries represented

• Initial consortium building by Nugenia T.A. 6
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Collaboration with European SMR 
developers
▪ Collaboration with French SMR 

developer consortium
▪ 3 out of 4 partners in ELSMOR

▪ Earlier conceptual development
version of Nuward (F-SMR) provides
some reference cases for investigation
▪ Passive core cooling

▪ Submerged containment cooling

▪ Similar features in various designs

7 Lähteet:http://world-nuclear-news.org/Articles/French-developed-SMR-design-unveiled
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Project overview
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WP1
Identification of Improved 

Safety features of LWR-SMRs

WP2
Development of Safety Case 

Methodology

WP3
Core cooling safety 

functions

WP4
Containment safety 

functions

WP5
Example of application of 
safety case methodology

WP6
Dissemination, synthesis and 

Recommendations
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WP1 will focus on the identification of advanced or innovative 
safety features of LW-SMRs that potentially pose challenges to 
established safety demonstration approaches.

▪ Review of the European nuclear safety directive(s) and good 
practices on the safety assessment of LWR reactors,

▪ Screening of current LW-SMR designs (based on available 
material) related to improved or innovative safety features

▪ Summary of safety challenges for further consideration in the 
project

WP1: Identification of improved 
safety features of LW-SMRs
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WP2 will focus on developing a methodology with qualitative and 
quantitative recommendations to support the safety demonstration of 
LW-SMRs. 

▪ Complementary methodology development
▪ Assessing the applicability of technology neutral Integrated Safety Assessment 

Method (ISAM) developed by GenIV International Forum

▪ Systems engineering approach

▪ Various aspects of SMRs
▪ High-level objectives (reactivity control, core cooling, containment)

▪ Multi-unit plants, human factors, decommissioning, fuel management

WP2: Development of safety analysis 
methodology for LW-SMRs
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Work Package 3 will focus on core cooling safety functions of integral 
LW-SMRs. 

▪ Work to be performed is associated with safety analysis, development 
and assessment of codes and models

▪ Experimental investigations at SIET facility
▪ Heat exchanger mock-up from TechnicAtome

▪ Blind and post test modelling, model development

WP3: Core cooling safety functions
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The objective of this WP is the development, assessment, and 
validation of analysis methods and tools for the safety 
demonstration of improved or innovative containment safety 
function features of integral LW-SMRs in general and the 
currently proposed French F-SMR design as a reference SMR in 
particular. 

WP4: Improved Safety Analysis 
Methods and Tools for Containment 
Safety Functions 
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An application of the developed safety case methodologies and models 
with a chosen reference design will be performed in order to demonstrate 
their applicability for real cases. The approach will focus on the safety 
features of the global design, but with special attention and effort on safety 
systems that differ from large PWRs.

▪ the application of the high-level methodologies developed in the Work 
Package 2 to the F-SMR, 

▪ the working of the safety functions in an accident scenario, and

▪ the working of the safety functions in a severe accident scenario.

WP 5: Example of application of 
safety case methodology
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WP will focus on stakeholder interaction and dissemination results of the 
project to recommendations to stakeholders. This will be performed 
throughout the lifecycle of the project. 

▪ Identifying important stakeholders and analysis of their needs
▪ Different dissemination strategies towards different stakeholders
▪ Industry, general public, academia, decision makers

▪ Development of recommendations to stakeholders and future R&D 
work based on project outcomes

▪ The organisation of an International Workshop 

▪ Dissemination of the project results

WP6: Synthesis, Recommendations 
and Dissemination
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WP7 will target the Education & Training of students and 
young researchers.

▪ Involvement of MSc and PhD students and young researchers 
in the ELSMOR R&D activities, the preparation and 
implementation of an International Summer School

▪ Design and broadcasting of Open Educational Resources (e.g. 
MOOC-like videos) on SMR concepts and ELSMOR findings

WP7: Education & Training

16



Project has started

▪ Kick-off 9/2019

▪ Project duration 3.5 years

Funded from the Euratom research
and training programme 2014-2018 
under Grant Agreement No. 847553
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This project has received funding from the Euratom research and 
training programme 2014-2018 under Grant Agreement No. 847553.18


