
 

IAEA-TM-44723 

TWG-FR/ 

 

WORKING MATERIAL 

Technical Meeting on 

Existing and Proposed Experimental Facilities for Fast Neutron Systems 

 

Conducted within the framework of IAEA Nuclear Energy Department’s 

Technical Working Group on Fast Reactors (TWG-FR) 

 

IAEA HEADQUARTERS, VIENNA 

 

 

10 – 12 June 2013 

 

Reproduced by the IAEA 

Vienna, Austria, 2013 

 

 

 

NOTE 
 

The material in this document has been supplied by the authors and has not been edited by the IAEA. The views 

expressed remain the responsibility of the named authors and do not necessarily reflect those of the government 

(s) of the designating Member State (s). In particular, neither the IAEA nor any other organization or body 

sponsoring this MEETING can be held responsible for any material reproduced in this document. 



 

CONTENTS 

 

MEETING REPORT ................................................................................................................................... 1 

1 Background information ...................................................................................................................... 2 

2 Objectives of the meeting ..................................................................................................................... 3 

3 Summary Report .................................................................................................................................. 3 

3.1 Opening Session .......................................................................................................................... 3 

3.2 Joint Session with the IAEA Consultancy Meeting on “Capabilities and capacities of research 

reactors towards deployment of innovative nuclear energy systems and technologies” .................. 4 

3.3 Experimental infrastructures in support of Fast Neutron Systems Research and Development ....... 5 

3.4 Elaboration of the catalogue template ..........................................................................................10 

3.5 Conclusions and recommendations ..............................................................................................10 

ANNEX I: List of Participants ....................................................................................................................12 

ANNEX II: Meeting Agenda ......................................................................................................................13 

ANNEX III: Template for the compilation of the catalogue .........................................................................16 

 



1 

 

 

 

Technical Meeting on 

Existing and Proposed Experimental Facilities for Fast Neutron Systems 

 

Conducted within the framework of IAEA Nuclear Energy Department’s 

Technical Working Group on Fast Reactors (TWG-FR) 

 

 

10 – 12 June 2013 

 

 

IAEA HEADQUARTERS, VIENNA 

Building M, Room M0E100 

 

 

MEETING REPORT 

  



2 

1 Background information 
 

In order to guarantee the long term sustainability of nuclear power, innovative fast neutron systems operated 

in closed fuel cycles have to be developed. These systems have the potentiality to fully exploit the energy 

potential of natural resources (uranium and thorium), as well as to transmute the transuranic elements which 

are responsible for the highest heat load and radiotoxicity of the long term nuclear wastes. Fast neutron 

systems will play therefore an increasingly important role in the future, and help to ensure that nuclear 

energy remains a sustainable long-term option in the world’s overall energy mix. 

In recognition of the fast reactors’ importance for the sustainability of the nuclear option, currently there is 

worldwide renewed interest in fast reactors technology development, as indicated, e.g., by the outcomes of 

recent scenario studies of the International Project on Innovative Nuclear Reactors and Fuel Cycles (INPRO) 

and of the Generation IV International Forum (GIF) technology review, which concluded with 4 out of 6 

innovative systems to be fast reactors (sodium cooled fast reactor, heavy liquid metal cooled fast reactor, gas 

cooled fast reactor, and molten salt fast reactor). Currently, fast reactor construction projects are on-going in 

India (PFBR) and Russian Federation (BN-800), while in China the first experimental fast reactor (CEFR) 

has been recently connected to the grid. Innovative fast reactors concepts are under development also in 

Europe (in particular GENIV SFR in France, and GENIV LFR supported by Italy and Romania), Japan, 

Republic of Korea, China, India, Russian Federation and USA. As for ADS technology, the fast spectrum 

facility MYRRHA, a multi-purpose hybrid research reactor which can be operated in both sub-critical and 

critical mode, is in advanced status of development at the Belgium research centre SCK•CEN. 

The International Atomic Energy Agency (IAEA), within the framework of its Nuclear Energy Department’s 

Technical Working Group on Fast Reactors (TWG-FR), devotes many of its initiatives to encourage 

technical cooperation and to promote common R&D projects among Member States with fast reactors 

development programmes, with the general aim of catalysing and accelerating technology advance in that 

field. In this context, the IAEA recognizes the importance of developing large common platforms of 

experimental infrastructures, considering that R&D programmes on fast neutron systems require very often 

significant resources for experimental facilities construction and operation. Several research institutes are 

indeed developing, designing and operating a large number of experimental facilities, in order to investigate 

phenomena and perform R&D activities in challenging technical areas such as: 

• reactor physics; 

• thermal-hydraulics; 

• coolant chemistry and related technologies; 

• testing and qualification of fast reactors fuels and materials; 

• characterization of innovative components and instrumentation; 

• safety-related phenomena (sodium risk, liquid metal-water interactions, etc.). 

Furthermore, experimental facilities are of paramount importance for producing data to be used for the 

validation and qualification of nuclear codes to be used for the design and analysis of innovative fast neutron 

systems. 

The identification of the existing infrastructures, as well as the proposal of new experimental facilities based 

on the recognized R&D needs are therefore considered a priority for the optimization and harmonization of 

current and future efforts at international level. 

This topical Technical Meeting (TM) on “Existing and proposed experimental facilities for fast neutron 

systems” is addressing Member States’ expressed need of information exchange on existing and planned 

experimental facilities, as well as of identification of new research infrastructures based on the analysis of 

technology gaps to be covered through experimental R&D activities. 
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2 Objectives of the meeting 
 

The objective of the TM on “Existing and proposed experimental facilities
1
 for fast neutron systems” was 

threefold: 1) presenting and exchanging information about existing and planned experimental facilities in 

support of the development of innovative fast neutron systems; 2) allow creating a catalogue of existing and 

planned experimental facilities currently operated/developed within national or international fast reactors 

programmes; 3) once a clear picture of the existing experimental infrastructures is defined, new experimental 

facilities are discussed and proposed, on the basis of the identified R&D needs. 

 

3 Summary Report 

3.1 Opening Session 

The Scientific Secretary of the technical meeting Mr. Stefano Monti welcomed the meeting participants and 

thanked them for their participation. List of participants is reported in Annex I. After a brief self 

introduction, meeting participants agreed to appoint Mr. Schuurmans from Belgium as meeting Chairman 

and approved the meeting Agenda, which is reported in Annex II. 

On behalf of the Nuclear Energy Department, Mr. J.K. Park, Director of Nuclear Power Division, welcomed 

the participants and declared the meeting open. His opening remarks are reported below: 

 

“Distinguished Representatives, Ladies and Gentlemen 

On behalf of the International Atomic Energy Agency, I would like to welcome you all to this Technical 

Meeting on Existing and Proposed Experimental Facilities for Fast Neutron Systems.  

We are very happy to see that almost all the Member States involved in the development of advanced fast 

reactors and related supporting experimental programmes are represented at this meeting. 

As you know the first part of this year has been full of IAEA initiatives in the field of fast neutron systems. In 

particular, let me mention the IAEA-GIF Workshop on Safety Design Criteria for SFR and, above all, the 

very successful International Conference on Fast Reactors and Related Fuel Cycles (FR13) held last March 

in Paris. The conference was attended by almost 700 experts from 27 Member States and 4 International 

Organizations, and the number of technical and scientific contributions was really impressive: 214 oral 

presentations, 149 posters, 9 plenary session presentations and 15 panel contributions.  

Main advances in the key areas of technological development were presented during the 41 technical 

sessions of the conference. One of the main cross-cutting topics discussed at the conference - especially 

during the 6 technical sessions devoted to “Experimental tests, data and advanced simulation” - was the 

increasing importance of advanced simulation and modelling tools and their validation through 

benchmarking with experimental data coming from very well focused tests being performed in existing and 

planned experimental and irradiation facilities.  

This is why we have deemed appropriate to organize this meeting just after the FR13 conference, in order to 

collect information on the existing and planned experimental infrastructures in the Member States aimed, in 

particular, at producing data for the validation of computer codes to be used for the design and the safety 

analysis of innovative fast neutron systems. Among these infrastructures, of particular importance are of 

                                                   
1 In this context “experimental facilities” refer to those covering needs in the following fields: thermal-hydraulics, 

materials, fuels, incident/accident scenarios, reactor components, instrumentation, chemistry control, operational control 

and neutronics. 
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course the research reactors and, therefore, we have agreed with the Research Reactor Section of our 

Department of Nuclear Energy to organize a joint session with the parallel Consultants’ Meeting 

“Capabilities and capacities of research reactors towards deployment of innovative nuclear energy systems 

and technologies”. 

Let me also point out that this initiative is complementary and in compliance with other important parts of 

our programme on fast reactor technology development, like for example the just launched Coordinated 

Research Project “Sodium Properties and Safe Operation of Experimental Facilities in Support of the 

Development and Deployment of SFR”, as well as with other CRPs devoted to verification and validation of 

simulation tools on the basis of available experimental data produced in PHENIX, MONJU and EBR-II 

reactors. 

With the hope that this endeavor can create the basis for a new IAEA technical report and data base on 

existing and future experimental facilities in support of fast reactors, I thank you for your active 

participation, and I wish you a very successful meeting.” 

 

After Mr. Park’s opening speech, Mr. Monti provided the meeting participants with an overview of the 

context, scope and main objectives of the technical meeting. Upon giving some general information on the 

IAEA framework for FR activities, Mr. Monti summarized statistics and highlights of the International 

Conference on Fast Reactors and Related Fuels Cycles – FR13, held on March 2013 in Paris, with special 

emphasis on the main outcomes in the area of experimental and advanced modeling and simulation. 

Mr. Monti presented the IAEA activities on nuclear knowledge management, in particular the FR-KOS 

system developed by the Nuclear Knowledge Management (NKM) section. The overall picture of the IAEA 

activities on data retrieval and storage was completed by Mr. Monti with a presentation of the recent IAEA 

publications “Status of Fast Reactor Research and Technology Development” and the new booklet “Status of 

Innovative Fast Reactor Designs”, which is currently under preparation. 

Mr. Monti’s presentation carried on with the review of the new CRP NAPRO, which is aimed at supporting 

the Member States’ sodium-cooled fast reactor research programs by providing a consistent set of sodium 

property data for use in the design, development, modeling, and simulation of advanced sodium-cooled fast 

reactor systems. Furthermore the CRP is intended to develop internationally agreed best practices for sodium 

experimental facility design and guidelines for the safe handling of sodium. 

Other CRPs under the IAEA project “Fast Reactor Technology Development and Deployment” concern 

benchmark analyses of the experimental tests performed in the MONJU, PHENIX and EBR-II reactors, as 

well as the planned CRP on “The Source Term for Radioactivity Release Under Fast Reactor Core 

Disruptive Accident (CDA) conditions” and “Benchmark exercise on neutronic calculations for a mixed-

oxide fuelled core of an industrial size Sodium-cooled Fast Reactor”. 

The presentation was concluded with a summary of scope and objectives of the technical meeting, noting 

that this IAEA initiative intends to take into account the outcomes of other international projects in the field 

carried out at international level, like the European project ADRIANA and the OECD-NEA task group on 

Advanced Reactor Experimental Facilities (TAREF). 

 

3.2 Joint Session with the IAEA Consultancy Meeting on “Capabilities and capacities of 

research reactors towards deployment of innovative nuclear energy systems and 

technologies” 

A joint session with the IAEA Consultancy Meeting on “Capabilities and capacities of research reactors 

towards deployment of innovative nuclear energy systems and technologies” was held on 10 June 2013. 
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The joint session was opened by Mr. Khoroshev from the IAEA Research Reactors Section (RRS), who 

welcomed the participants of the technical meeting and provided an overview of the scope and objectives of 

their consultants meeting and of the joint session.  

In similar way Mr. Monti welcomed the participants of the consultancy meeting and expressed his 

appreciation for the organization of this useful joint session. He also summarized the main goals of the 

technical meeting and their relation with the purposes of the joint session. 

The joint session was mainly focused on research reactors capabilities for research on innovative nuclear 

energy systems, with particular attention to fast neutron systems. The topics discussed were therefore of 

common interest for both the catalogue of research reactors being prepared by the IAEA RRS and for the 

new proposal for a catalogue of the experimental infrastructures for fast neutron systems research.  

Presentations were given during the joint session by representatives of the following countries: 

• Belgium 

• Netherlands 

• Argentina 

• Japan 

• Republic of Korea 

• USA  

• Russian Federation 

Lively discussion on the main design characteristics of the research reactors and the relation with their 

experimental applications in support of fast reactors research followed the presentations given during the 

session. 

The following main points were highlighted in the conclusion of the joint session: 

• the importance of irradiation facilities for the qualification of innovative materials and fuels; 

• the catalogue for this type of facilities will be developed within the project “Capabilities and 

capacities of research reactors towards deployment of innovative nuclear energy systems and 

technologies”; 

• the complementarity of the RRS and NPTDS-FR projects was underlined. From that point of view, it 

is important to coordinate the future activities in order to avoid duplications.  

Expressions of appreciation for the useful session concluded the joint session. 

 

3.3 Experimental infrastructures in support of Fast Neutron Systems Research and 

Development 

The second day of the technical meeting was focused on the presentations by Member States’ representatives 

on the current and future experimental infrastructures in support of fast neutron systems research and 

development. Summary of the different contributions is reported below: 

Belgium (Mr. P. Schuurmans) 

MYRRHA is a fast spectrum heavy liquid metal cooled nuclear system that is being developed in a European 

context at SCK•CEN in Mol, Belgium. In this presentation a selection of current and planned facilities for 

the R&D support programme of MYRRHA was given. Although the R&D programme is quite extensive and 

is conducted in international collaborations, the focus was put on facilities at the SCK•CEN site in Mol, 

Belgium.  To retain an overview the facilities were separated into different categories according to their main 
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use although some facilities are used for several different topics including safety research. The installations 

described included:  

• the LIMETS series for mechanical testing in Lead Bismuth Eutectic (LBE); 

• the CRAFT corrosion loop and the stagnant corrosion test in the HLM lab; 

• the fuel lab for the production of fuel pellets and fuel pin segments; 

• the ESCAPE facility for pool-type thermal-hydraulic tests; 

• the COMPLOT loop for loop thermal-hydraulics and component tests; 

• Rhapter for remote handling component tests; 

• Levuse for US imaging experiments; 

• Lilliputter for filter tests; 

• OSCAR for oxygen sensor development and calibration; 

• Helios III for LBE conditioning tests with gas treatment; 

• MEXICO for mass exchange studies; 

• Sleeve for cover gas control and LBE evaporation; 

• The Hg and Po evaporation set-ups for cover gas control and radioisotopes containment; 

• Guinevere for reactor operation and code validation experiments. 

France (Mr. O. Gastaldi) 

The design of the ASTRID French Sodium Fast reactor prototype implies the development of innovative 

concepts in multiple and various domains such as energy conversion system, thermo hydraulic, core design, 

fuel handling, in-service inspection & repair, large flow electro magnetic pump, etc. In many cases the 

verification, validation and qualification of innovative options relies on experimental tests. Thus, the 

development of the ASTRID project is including in parallel the development of technological infrastructures 

in support of the R&D program to be performed; and also in support to the future qualification of specific 

ASTRID components.  

Therefore the identification of technological facility needs and their construction is an on-going process 

since 2007, and that has led to the definition of four technological facility platforms. This presentation gave a 

glimpse of the infrastructure definition and then describes the potentiality of these four platforms devoted to 

innovation in sodium technology (PAPIRUS platform), in water testing for hydraulic qualification (GISEH 

platform), large scale components R&D (CHEOPS platform), severe accident behaviour and mitigation 

demonstration (PLINIUS SFR platform and FOURNAISE facility). For each platform, the main facilities (in 

operation, under construction or at design stage) were presented with a summary of the needs that are 

covered and their main characteristics. 

Germany (Mr K. Litfin) 

The Karlsruhe Institute of Technology (KIT) was established in 2009 as a merger of the University of 

Karlsruhe, one of Germanys leading research Universities and the Forschungszentrum Karlsruhe, one of the 

largest Research Centers in the German Helmholtz Association. 

With the Nuclear Safety Research Program (NUKLEAR) KIT is internationally accepted for its research 

activity, studying aspects of reactor safety and nuclear waste disposal issues including Transmutation. In this 

framework KIT is involved in several European Programs to support the fast Neutron Research Reactor 

MYRRHA. 

In this presentation some experimental facilities of KIT used to investigate aspects of liquid metal thermal 

hydraulics, materials corrosion and qualification were presented like the 'Thermal hydraulics and ADS 

Design' (THEADES) loop for thermal hydraulic rod bundle and target experiments, the 'Corrosion in 

Dynamic Lead Alloys' (CORRIDA) loop for corrosion experiments or the 'Pulsed Electron Beam Facility' 
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(GESA) for surface treatment of structural materials. Experience and successful projects include target 

prototypes for EUROTRANS, MEGAPIE and FAIR. 

India (Mr. S. Chandramouli) 

The presentation remarked that the experimental programme on Fast Breeder Reactors started as early as 

1976. The first sodium loop, 500kW loop was commissioned and operated for the experimental requirements 

of Fast Breeder Test Reactor. Subsequently a Large Component Test Rig with a Sodium inventory of 100 

tones was constructed for testing reactor components pertaining to the Prototype Fast Breeder Reactor. 

Further details concerning other facilities such as SILVERINA facility, Bi-Metallic loop, Thermal Shock 

Test Facility and Sodium Water Reaction Test Rig and In Sodium Test Facilites in which development 

activities on sodium instrumentation, mass transfer behavior in sodium, thermal shocks studies, sodium-

water interaction studies and material testing respectively were carried out were also presented.   

The presentation included the description of the 5.5 MW(th) Steam Generator Test Facility which has given 

a valuable input for the development of the SG for the PFBR. Performance evaluations of Passive Decay 

Removal system were conducted by constructing and operating a test facility named SADHANA, which 

simulates the Safety Grade Decay Heat Removal of the PFBR. The experiments have given confidence in the 

performance of decay heat removal system of PFBR. The list of experiments conducted in the all the above 

mentioned experimental facilities were also mentioned in the presentation 

An experimental facility for the conduction of sodium fire experiments, in particular to study aerosol 

dispersion behavior and the related chemical speciation and to compare the experimental values against 

allowable threshold limits of sodium hydroxide and sodium carbonate in atmosphere is also under progress.  

In addition it was mentioned that a new sodium test facility called SFCT (Sodium Facility for Component 

Testing) and a large Sodium Technology Complex with a large sodium test facility are planned for the 

experimental and developmental activities related to future FBR’s. 

Water test facilities simulating PFBR such as the ¼ th model SAMRAT facility and other smaller facilities 

have provided valuable data with respect to pool thermal-hydraulics studies 

Italy (Mr. M. Tarantino) 

ENEA is strongly involved in the frame of the LFR technology development, implementing large 

competencies and capabilities in the frame of the HLM technology, in the field of material for high 

temperature applications, corrosion and material protection, heat transfer and removal, component 

development and testing, remote maintenance, procedure definition and coolant handling. 

In the frame of the research programmes funded by the European Commission (EC) and the National 

Programmes (Program Agreement between ENEA and the Minister for the Economic Development), R&D 

activities have been dedicated worldwide to the LFRs concept development.  

In this context several experimental and analytical activities have been implemented, concerning: 

• Integral Circulation Experiment 

• Pool thermal-hydraulic investigation; 

• Fuel Bundle Investigation 

• Prototypical Component Development 

• Chemistry Control System optimization  

• LFR-SGTR Characterization 

• New Infrastructures construction (ATHENA, HELENA, HERO) 

• System Design & Safety Assessment 

• Material Characterization (LME, Fuel Cladding characterization, lead corrosion, coating 

development, etc..). 
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All the activities above mentioned are related to the operation and further implementation and up-grading of 

several technological infrastructures, which mainly consist of the experimental facility hereafter reported. 

CIRCE - ICE 

CIRCE is the largest HLM pool-type facility being in operation in Europe. It mainly consist of a test vessel 

having an inner diameter of 1200 mm and an height of 8500 mm, with a LBE inventory up to 90 tons. 

Currently the ICE (Integral Circulation Experiment) test section is installed. ICE test section has been 

designed to simulate, in a large scale experiment (1 MW), the thermal-hydraulic behaviour of the LFR 

primary system, aiming to characterize the pool thermal-hydraulic as well. Moreover, ICE activities aims to 

investigate thermal stratification and mixing convection into a LBE loop, delivering experimental data about 

the heat transfer in fuel pin bundle under forced and natural circulation. 

The data made available allow to qualify numerical tools (CFD code & system code) when employed on 

HLM pool systems. 

NACIE 

NACIE (Natural Circulation Experiment) is HLM loop aiming to characterize the fuel pin bundle behaviour 

under forced and mixed convection. Currently NACIE is being to be up-graded to host a fuel pin bundle wire 

spaced relevant for the MYRRHA design. The experiment to be run by 2014, will allow to support the front-

end engineering design of MYRRHA reactor as well as the CFD code qualification in fuel pin bundle cooled 

by HLM. Data to preliminary characterize code coupling (CFD and System Code) will be made available. 

LIFUS5 

LIFUS5 is separate effect facility devoted to the investigation of HLM-water interaction. Currently the water 

injection into a LBE pool (100 lt) is under investigation, as well the physical interaction and wave 

propagation. Data will allow to preliminary qualify numerical tools devoted to the HLM-water interaction. In 

the next experimental campaign a new test section will be installed aiming to simulate the fragmentation 

effect of a SG tube bundle in the case of a SGTR event at 180 bar. The effect on the neighbouring tubes will 

be evaluated (domino effect), as well the wave propagation into the tube bundle and the dumping induced by 

the surrounding tubes.  

LECOR 

LECOR (LEad CORRosion) is a pure lead loop aiming to run corrosion tests on the proposed structural 

material for LFR application. Being the oxygen content into the melt one of the main parameters driving the 

material behaviour into flowing lead, it is monitored and controlled into LECOR loop. 

In LECOR loop tests in flowing lead up to 1 m/s and 550°C can be performed, with an oxygen content in the 

range of 10-4 to 10-7 wt%. Currently tests are ongoing on 15-15Ti stainless steel, which is the most 

promising candidate for the short term development of LFR, with/without protective coatings.  

HELENA 

HELENA (Heavy Liquid Metal Experimental Loop for Advanced Nuclear Applications ) is a pure lead loop 

aiming to investigate the forced convection in fuel pin bundle cooled by heavy liquid metal coolant, 

characterize structural material when working in lead (15-15 Ti, coated steels) under controlled oxygen 

content, qualify prototypical components (i.e. centrifugal pump with coated impeller, prototypical ball 

valve), develop and test suitable instrumentations for HLM applications (Inductive Flow Meter), support the 

CFD and system code validation when employed in lead cooled system. Currently HELENA loop in under 

erection, and the operation will be started on July 2013. 

HERO 
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HERO (Heavy liquid mEtal – pRessurized water cOoled tube) is a proposed test section to be installed into 

the CIRCE facility aiming to characterize the steam generator bayonet tube (SGBT) performances. The 

SGBT is currently the proposed solution on which is based the design of the ALFRED (DEMO-LFR) SG. It 

mainly consist of double wall bayonet tube with the use of conductive powder into the annular gap (close 

around 1 mm). This solution allows reducing the risk of SGTR event, increasing the reliability of the 

component being the tube of the SG less thermo-mechanical stressed. Moreover the use of a powder gap 

under pressurized helium will allow monitoring the integrity of the double barrier. 

HERO test section will be erected by the end of 2013. 

ATHENA 

ATHENA (Advanced Thermal Hydraulic Experiment for Nuclear Application) is large pure lead pool jointly 

proposed by ANSALDO NUCLEARE and ENEA to the Italian Minister for Research and Education in the 

context of TRASCO research program. 

The project has been approved by the Minister and should be funded into 2013 to be completed by 2016. 

ATHENA has been conceived to be a Multipurpose Facility aiming to perform the SG-HX thermal-hydraulic 

characterization (up to 10 MW), perform reliability test and components qualification (primary pump, DHR-

HX, SG, etc..), perform  safety assessment (flow blockage, SGTR, flow induced vibration, control rod 

insertion, etc..), run integral test (FA thermal-hydraulic, SG-PP-core coupling, etc..), toward the licensing of 

the DEMO-LFR. 

Italy, by ENEA, has one of the most relevant EU R&D infrastructures for HLM technological development. 

Large competencies are thus available related to HLM thermal-hydraulic, safety assessment, system design, 

core design & optimization, material characterization, experimental analysis of the main key phenomena 

related to the LFR development. 

Japan (Mr. S. Futagami) 

Conceptual design and related R&D on Japan Sodium-cooled Fast Reactor (JSFR) have been carried out 

since 2006 in Japan. Several innovative designs of sodium components were established in these design 

studies and R&D. The development plan of JSFR includes large-scale sodium experiments of such sodium 

components and system demonstrations. 

Advanced Technology Experiment Sodium Facility (AtheNa) is the test facility for such sodium experiments 

applied to demonstration scale sodium components and the cooling systems. The aims of this facility are to 

confirm the safe and stable operations of innovative components and to obtain quantitative data for the 

detailed design. Development of advanced measurement technologies is also significant issues in AtheNa 

facility.  

Steam generator (SG) is one of such key innovative components for JSFR. Two steps of large-scale sodium 

tests for SG are planned, for example, in AtheNa facility. The first step is a component development test. 

The second step is a system demonstration test. The component development test is planned to verify heat 

transfer rate of 29m length tube bundle and flow stability of boiling multi-channels. The system development 

test will demonstrate cooling system for safe and stable operations.  

AtheNa facility has large sodium inventory of 240t, thermal output of 60MW, and building of 55m height. It 

has flexibility in the configuration and schedule. AtheNa will be very useful facility for the next generation 

SFR development programs.  

International cooperation is especially important after the 1F accident, since safety design criteria/measures 

should be confirmed with objectivity and crosscheck. An international R&D cooperation on decay heat 

removal system under severe situations has been proposed and discussed in GIF framework as the first 
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experimental series in AtheNa facility. The JAEA AtheNa facility can serve as an experimental test bed for 

various cooling system and components performance tests using large sodium loops 

Republic of Korea (Mr. J. Chang) 

A prototype sodium-cooled fast reactor will be constructed by 2028 in Korea according to the long-term fast 

reactor development plan. In regard to the verification of decay heat removal performance, STELLA 

programme is being progressed by KAERI. STELLA-1 will be used for individual major component test of 

the heat exchangers and mechanical sodium pump of the prototype SFR, which will perform the start-up test 

in this year. STELLA-2 will be constructed to demonstrate the plant safety and support the specific design 

approval for the prototype SFR. KAERI has still two design options concerning the scope of STELLA-2 

experiment, which are to simulate full system including SGs and to simulate only decay heat removal system 

interacting with the primary sodium pool inside reactor vessel. KAERI will decide the scope of the integral 

effect test (STELLA-2). 

Under-sodium viewing test facilities using ultrasonic immersion sensors and waveguide sensors have been 

developed for viewing and/or visualization of the reactor core and structures submerged in the liquid sodium 

pool. There are two types of under-sodium viewing test facilities: one is feasibility test facility using water 

and the other is performance test facility using sodium. The plate-type ultrasonic waveguide sensor is 

expected to be applied to under-sodium viewing of the reactor core and in-vessel structures. 

To investigate eventual safety concern of the advanced power conversion option, the major design issues 

regarding the potential pressure boundary failure and consequential sodium-CO2 interaction test will be 

performed by using two types of experiments: the wastage effect test and the channel-plugging test. During 

the previous sodium-CO2 interaction test, KAERI already covered potential fields of pressure boundary 

failure to be considered. However, to investigate potential design issues in more realistic conditions, new test 

program is being progressed and the test facility design and its construction will be completed by 2013, and 

the main experiments and test results assessment will be made in 2014 

 

3.4 Elaboration of the catalogue template 

Meeting participants discussed the template for the collection of the information on the different 

experimental facilities. The template which was drafted and agreed during the meeting is reported in Annex 

III. 

 

3.5 Conclusions and recommendations 

The discussion which followed the different presentations highlighted the following points: 

• All the Member States representatives participating in the technical meeting welcomed this IAEA 

initiative and expressed their potential interest in contributing to the catalogue; 

• Not all the countries with a fast reactor programme were represented at the meeting. In particular, it 

was noted that there was no participation from China, the Russian Federation and the USA. Even 

contribution from Sweden and Spain would be beneficial. It will be a task of the IAEA Secretariat to 

try involving also these countries in the preparation of the catalogue;  

• The catalogue will focus only on experimental facilities supporting development of liquid metal 

cooled fast reactors (Sodium, Lead and Lead-Bismuth). For the time being, facilities in support of 

GFR and MSR research will not be included; 

• As for countries involved in HLM technology research, only European countries were participating 

at the meeting, i.e. Belgium, France, Italy and Germany. In order to avoid duplication of the work 
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performed within the European project ADRIANA, representatives from these countries underlined 

that a condition for their contribution to the IAEA catalogue is the involvement of non-European 

countries with HLM research programmes; 

• The advice from the Member States is fundamental to clearly define scope, objectives and content of 

the catalogue. The plan for its drafting has also to be further discussed with Member States 

representatives; 

• The catalogue is also intended to identify gaps and future needs that require further R&D initiatives;  

• The catalogue will be a useful tool to set up international collaboration. 

 

After involving the other major players (IAEA action by October 2013), the following time schedule is 

proposed: 

• Consolidation of the information sheet template: November 2013 

• Consultancy meeting (objectives: final template, content&structure of the catalogue and sharing of 

tasks):  first quarter of 2013; 

• Collection of the information sheet: second quarter 2014 

• First drafting of the catalogue: third quarter 2014 

• Consultancy meeting for final reviewing of the catalogue: fourth quarter 2014  

 

At the end Mr. Monti thanked participants for their active contributions to this meeting and their availability 

to provide inputs for the catalogue on “Experimental Infrastructures in Support of  

Fast Neutron Systems Technology Development”. 

 

 

 

  



12 

ANNEX I: List of Participants  
 

Belgium Mr Schuurmans, Paul  SCK•CEN 

France Mr Gastaldi, Olivier  CEA 

Germany Mr Litfin, Karsten  KIT 

Germany Mr Pacio, Julio KIT 

Germany Mr Rachamin, Reuven HZDR 

India Mr Sivasubramanian, Chandramouli IGCAR 

Italy Mr Tarantino, Mariano ENEA 

Japan Mr Futagami, Satoshi JAEA 

Korea, Republic of Mr Bae, MooHoon KINS 

Korea, Republic of Mr Chang, Jinwook KAERI 

Korea, Republic of Mr Shin, An-Dong, KINS 

IAEA Mr Park, Jong Kyun   

IAEA Mr Monti, Stefano  

IAEA Mr Toti, Antonio   

 

 

 

 

 

  



13 

ANNEX II: Meeting Agenda 

MONDAY, 10 JUNE 2013  

 

Time Topic Speaker 

Opening Session 

10:00 – 10:30 

• Welcome  
Mr S. Monti 
NPTDS, IAEA 

• Opening Remarks 
Mr J.K. Park 

NENP Dir, IAEA  

• Self-introduction of the participants 

• Appointment of the Meeting Chair 

All Meeting 

Participants 

• Chairperson’s remarks Meeting Chair 

• Discussion and Adoption of the Agenda Meeting Chair 

10:30 – 11:15 
• IAEA activities in support of data/information retrieval and 

storage for fast neutron systems, and presentation of scope 

and objectives of the meeting 

Mr S. Monti 

NPTDS, IAEA 

11:15 – 11:30 Coffee Break  

11:30 – 12:30 

 

• Joint session with the IAEA Consultancy Meeting on 

“Capabilities and capacities of research reactors 

towards deployment of innovative nuclear energy 

systems and technologies” 

 
• MYRRHA, a fast spectrum irradiation facility 

 

All meeting 

participants in meeting 

room F0185 

 

 

Mr P. Schuurmans 

SCK.CEN, Belgium 

12:30 – 14:00 Lunch Break  

14:00 – 15:30 

 

• Joint session with the IAEA Consultancy Meeting on 

“Capabilities and capacities of research reactors 

towards deployment of innovative nuclear energy 

systems and technologies”, continued 

 

All meeting 

participants in meeting 
room F0185 

15:30 – 16:00 Coffee Break  

16:00 – 17:30 

 

• Joint session with the IAEA Consultancy Meeting on 

“Capabilities and capacities of research reactors 

towards deployment of innovative nuclear energy 

systems and technologies”, continued 

 

All meeting 

participants in meeting 

room F0185 

17:30 End of Day 1  

18:00 Cocktail reception organized by the IAEA  
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TUESDAY, 11 JUNE 2013 

 

Time Topic Speaker 

Presentations by experts from the IAEA Member States: 

09:00 – 09:30 • Present and planned facilities for the R&D support of 

MYRRHA 

Mr P. Schuurmans 

SCK.CEN, Belgium 

09:30 – 10:00 • Experimental platforms in support of the ASTRID program: 

existing and planned facilities 

Mr O. Gastaldi 

CEA, France 

10:00 – 10:30 
• Some existing experimental facilities for fast neutron 

systems at KIT 
TBD 

10:30 – 11:00 Coffee Break  

Presentations by experts from the IAEA Member States, continued 

11:00 – 11:30 • Experimental facilities for performance evaluation of fast 

reactor components 

Mr S. Chandramouli 

IGCAR, India 

11:30 – 12:00 • ENEA infrastructures toward the LFR development 
Mr M. Tarantino 

ENEA, Italy 

12:00 - 12:30 • Advanced technology experiment sodium facility (AtheNa) 

and related R&D activities 

Mr S. Futagami 

JAEA, Japan 

12:30 – 14:00 Lunch Break  

Presentations by experts from the IAEA Member States, continued 

14:00 – 14:30 • Proposed experimental plans and facilities for PGSFR 
Mr J. Chang 

KAERI, RoK 

14:30 – 15:30 • General discussion 
Chair + All Meeting 

Participants 

15:30 – 16:00 Coffee Break  

Preparation of a catalogue on existing and proposed experimental facilities in support of 

innovative fast neutron systems  

16:00 – 17:00 
• Development of a template for collecting information on 

existing and proposed facilities for fast neutron systems   

Chair + All meeting 
participants 

17:00 – 18:00 • Discussion and sharing of tasks for catalogue preparation 
Chair + All meeting 

participants 

18:00 End of Day 2  
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WEDNESDAY, 12 JUNE 2013 

 

Time Topic Speaker 

Closing Session 

09:00 – 10:00 • Conclusions and Recommendations of the Meeting 
Chair + All Meeting 

Participants 

10:00 – 10:30 • Drafting of the Meeting Report 

Mr S. Monti 

with the support of all 

meeting participants 

10:30 – 11:00 Coffee Break  

11:00 – 11:30 • Finalization of the Meeting Report 

Mr S. Monti 

with the support of all 

meeting participants 

11:30 – 12:00 • Closing Remarks  
Meeting Chairman  

and IAEA 

12:00 End of the Technical Meeting  
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ANNEX III: Template for the compilation of the catalogue 
 

Tentative title: “Experimental Infrastructures in Support of  

Fast Neutron Systems Technology Development” 

 

GENERAL INFORMATION 

NAME OF THE FACILITY: 

ACRONYM:  

COOLANT TECHNOLOGY: 

LOCATION (site): 

OPERATOR: 

CONTACT PERSON (name, address, institute, function, telephone, email): 

 

STATUS OF THE FACILITY (concept, design, construction – planned date of operation, 

operation, stand-by) 

 

FIELDS OF APPLICATION (thermal-hydraulics, materials, fuels, incident/accident scenarios, 

reactor components, instrumentation, chemistry control, operational control and neutronics) 

 

TECHNICAL DESCRIPTION 

• Description of the facility 

• Acceptance of radioactive materials (yes/no) 

• Scheme 

• 3D drawing/photo 

• Parameters table 

o Coolant inventory 

o Power 

o Number of test sections 

o Test sections  

� Characteristic dimensions 

� Static/dynamic experiment 

� Temperature range in the test section (Delta T) 

� Operating pressure and design pressure 

� Flow range (mass, velocity, etc.) 

• Coolant chemistry measurement and control (active or not, measured 

parameters) 

• Instrumentation 
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COMPLETED EXPERIMENTAL CAMPAIGNS: MAIN RESULTS 

 

NEGOTIABLE AVAILABILITY OF DATA 

 

PLANNED EXPERIMENTS (including time schedule) 

 

RELATED EDUCATION AND TRAINING ACTIVITIES 

 

REFERENCES (specification of availability) 

 


