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Consultants’ Meeting (Preparatory Meeting) on the  

IAEA Coordinated Research Project (CRP) “PHENIX End-of-Life Tests” 

Hosted by the Commissariat à l’Energie Atomique (CEA PHENIX) 

Marcoule, France, on 24 – 25 October 2007 

 

Chairman:   Laurent Martin (CEA) 

Scientific Secretary: Alexander Stanculescu (IAEA) 

 

Meeting Report 

1. Introduction 

The Consultants’ Meeting was attended by: 

 

Mr. Carlos J. GHO CNEA, Centro Atómico Bariloche, Argentina 

gho@cab.cnea.gov.ar 
Mr. Laurent MARTIN CEA, DEN/VRH/DCP/DIR, Marcoule, France 

laurent.martin@cea.fr 
Mr. Alfredo VASILE CEA Cadarache, DER, Bldg. 212, alfredo.vasile@cea.fr 
Mr. Bruno FONTAINE CEA Marcoule, Tel.: +33 4 667 97674 

Bruno.fontatine@cea.fr 
Mr. Bruno BERNARDIN CEA Cadarache, bruno.bernardin@cea.fr 
Mr. Denis TENCHINE CEA Grenoble, denis.tenchine@cea.fr 
Mr. Vincent DUMARCHER CEA PHENIX, vincent.dumarcher@cea.fr 

Mr. Perumal CHELLAPANDI IGCAR, Kalpakkam, India, pcp@igcar.gov.in 

Mr. Takafumi AOYAMA JAEA, Oarai R&D Center, Japan, 

aoyama.takafumi@jaea.go.jp 

Mr. Katsuhisa YAMAGUCHI JAEA, Shiraki 1, Tsuruga-shi, Fukui-ken, Japan, 

yamaguchi.katsuhisa@jaea.go.jp 

Mr. Masashi UEDA  JAEA attaché to PHENIX, ueda.masashi@jaea.go.jp 

Mr. Misao TAKAMATSU JAEA attaché to PHENIX, takamatsu.misao@jaea.go.jp 

Mr. Hae-yong JEONG KAERI, Daejeon, Rep. of Korea, hyjeong@kaeri.re.kr 

Mr. Yury ASHURKO IPPE, Obninsk, Russian Federation, ashurko@ippe.ru 

Mr. James CAHALAN ANL, Argonne, IL, USA jecahalan@anl.gov 

Mr. Georges VAN GOETHEM European Commission, Brussels, Belgium, georges.van-

goethem@ec.europa.eu 

Mr. Alexander STANCULESCU IAEA, Vienna, Austria, a.stanculescu@iaea.org 
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The objective of the two-day Consultants’ Meeting was to start the preparation of the IAEA 

CRP on “PHENIX End-of-Life Tests” that will be kicked-off in 2008. 

2. Background of the IAEA CRP on “PHENIX End-of-Life Tests” 

The 565 MWth (255 MWe) industrial prototype fast breeder reactor PHENIX was connected 

to the grid on 13 December 1973 and reached nominal power on 12 March 1974. The reactor 

has accumulated more than 120000 hours of grid-connected operation (corresponding to 

approximately 4300 equivalent full power days). PHENIX has operated with a mean gross 

thermal efficiency of 42%. Having achieved its fast breeder reactor technology demonstration 

objective, from 1992 onwards PHENIX role as irradiation facility for innovative fuels and 

materials became predominant, particularly in support of CEA’s R&D programme in the 

context of the 30 December 1991 French law on long-lived radioactive waste management. 

This mission and the respective R&D irradiation programs (essentially linked to the 

utilization and transmutation of minor actinides and long-lived fission products) were further 

strengthened in 1998 after the shutdown of SUPERPHENIX. Since 1993, the reactor is 

operating on two secondary loops, with the power limited to 2/3 nominal power. Final 

shutdown of PHENIX is foreseen for 2008 – 2009. At this occasion, CEA is planning to 

implement a PHENIX end-of-life tests program, which includes the systematic and 

comprehensive collection of the expertise gained in the field of material science and 

technology from 35 years of reactor operation. CEA recognizes the unique opportunity 

offered by the PHENIX end-of-life tests program, and is ready to open it for international 

collaboration. At both the 2006 and 2007 Meeting of IAEA’s Nuclear Energy Department’s 

Technical Working Group on Fast Reactors (TWG-FR), the French representative has put 

forward the proposal for an IAEA Coordinated Research Project (CRP) in this area. The 

TWG-FR members discussed the proposal and strongly recommended to implement the 

proposed CRP. The CRP was included into the P&B 2008 – 2009 under the title “PHENIX 

End-of-Life Tests” as an activity within the framework of the IAEA Project 1.1.5.2 

“Technology Advances in Fast Reactors and Accelerator Driven Systems”. 

3. Overall Objective of the IAEA CRP on “PHENIX End-of-Life Tests” 

The overall objective of the CRP is to improve/validate the Member States' analytical 

capabilities in the field of fast reactor simulation and design. A necessary condition towards 

achieving this objective is a wide international verification and validation effort of the 

analysis methodology and codes currently employed in the fields of fast reactor neutronics, 

thermal hydraulics and plant dynamics to achieve enhanced safety. Therefore, in providing 

the required wide international basis of interested Member States, each applying different 

methodologies, the CRP will contribute towards achieving the stated objective with the help 

of benchmark exercises focusing on the experimental results obtained during the planned 

PHENIX End-of-Life (EOL) Tests. 

4. Scope, Outputs and Outcomes of the IAEA CRP on “PHENIX End-of-Life-Tests” 

The CRP’s output will be an IAEA NE Series publication and will respond to its overall 

objective of increasing the Member States’ analytical capability in the field of fast reactor 

simulation and design. Moreover, the CRP will produce publications in conference 

proceedings and peer reviewed journals. 
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Apart from the general outcome of enhanced international team-building, the CRP is expected 

to have the following outcomes: 

(1) Improved understanding of fast reactor neutronics and thermal hydraulics phenomena,  

(2) Improved understanding of the methodology employed to simulate fast reactors (data and 

computer codes),  

(3) Improved validation status of this methodology, and  

(4) Identification of additional research and development work needed to resolve open issues. 

The scope of the CRP comprises the following two PHENIX EOL Tests: 

Control Rod Withdrawal Test 

The objectives of the test are 

A. To measure the temperatures by means of the thermocouples, in static mode, reflecting the 

deformation of the power profile in function of the control rod position 

B. To measure, in dynamic mode, the signals from the reactivity meter and from the 

thermocouples and determine the sensitivity of these measurement methods. 

Sodium Natural Circulation Test 

The objectives of the test are 

A. To study the onset of sodium natural circulation in the primary circuit, as well as to 

determine the efficiency of natural convection phenomena in the primary circuit 

B. To qualify the system codes used to simulate natural convection phenomena in classical 

1D approach, as well as in coupled 1D/3D approach.  

The CRP will be implemented in several stages. The first will comprise preparatory studies in 

view of the PHENIX EOL Tests that are within the CRP scope. In the next stage, the CRP 

participants will perform blind calculations and post-tests calculations of the benchmarks.  

The participants in the Consultants’ Meeting agreed with the following milestones and 

deadlines for the CRP: 

Milestone Deadline 

Data from CEA for pre-calculations Not later than March 2008 

Proposals for research agreements/contracts at IAEA End of March 2008 

Kick-off RCM 16 – 19 June 2008 

Final data needed by the CRP participants for blind calculations to 

be provided by CEA 

End of September 2008 

Completion of blind calculations End of February 2009 

Availability of experimental data  

— Natural circulation 

— Control rod withdrawal 

 

May 2009 (tentatively) 

June 2009 (tentatively) 

Preliminary assessment of results (experiments vs. blind 

calculations) 

End of September 2009 

2nd RCM Late 2009/early 2010 

… … 
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5. Action Plan (Activities) 

Member States with past and/or ongoing fast reactor programs are invited to participate in the 

CRP. The following institutes in Member States and international organizations have 

informally indicated their interest in participating: 

Argentina   Comisión Nacional de Energía Atómica (CNEA) 

China   China Institute of Atomic Energy (CIAE) 

France   Commissariat à l’Energie Atomique (CEA) 

India    Indira Gandhi Centre for Atomic Research (IGCAR) 

Japan    Japan Atomic Energy Agency (JAEA) 

Rep. of Korea  Korea Atomic Energy Research Institute (KAERI) 

Russian Federation State Scientific Centre Institute of Physics and Power Engineering 

    (IPPE) Obninsk 

USA    Argonne National Laboratory (ANL) 

EUROPEAN COMMISSION, Brussels 

In parallel to the establishment of an international team by putting in place research 

agreements and contracts, CEA provides the benchmark specifications and detailed data 

needed by the participants to perform the analyses for the agreed upon CRP activities. 

To achieve its objectives, the CRP will comprise the following activities: 

Activities 

Year 

(1) 

Year 

(2) 

Year 

(3) 

Year 

(4) 

2008 2009 2010 2011 

Award contracts and agreements X    

Definition of PHENIX tests to be included in the CRP 

scope 
X    

Detailing of plant data, test conditions, and 

measurements 
X    

Begin pre-calculations X    

Definition of benchmark models X    

1
st
 (kick-off) RCM X    

Development of input data sets X X   

Blind simulation studies X X   

Preliminary assessment of results (exp. vs. blind calc.)  X   

Post-experimental analyses  X X  

2
nd

 RCM   X  

Inter-comparison among the participants and comparison 

with experimental data 
  X  

Sensitivity studies   X X 

Overall evaluation (identification of model weaknesses, 

future R&D needs, etc) 
  X X 

3
rd

 RCM    X 
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Drafting of reports, papers, and contributions to the NE 

series publication 
  X X 

Publication of the final CRP report (NE Series document)    X 

The objectives and outputs of the Research Coordination Meetings (RCMs) are summarized 

below: 

First (kick-off) RCM 

— Produce agreed upon lists of detailed tasks, as well as work plans and deadlines 

— Identify lead organizations for various topics/work packages 

— Identify responsibilities for competing tasks (if any) 

— Establish an outline and responsibilities for completion of the final CRP report 

— Identify additional benchmarks from other reactors (if any) 

Second and 3
rd

 RCMs 

— Review progress of technical work and CRP final report 

— Identify needed improvements and adjust the tasks and/or work plans 

The estimated duration of the CRP is 4years. 

 

 

 


