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Disclaimer 

 

 

Views and opinions expressed are those of the author(s) only and do not necessarily reflect those of the 

European Union or of the European Commission. Neither the European Union nor the granting authority can 

be held responsible for them. 

While this document has been prepared with care, the authors and their employers provide no warranty 

concerning the content and shall not be liable for any direct, incidental or consequential damages that may 

result from the use of the information or the data contained in it. Reproduction is authorised provided the 

material is unabridged and the source is acknowledged. 
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Abstract 

    

This document presents the minutes of the first End User Group (EUG) meeting of the OperaHPC project. 

This meeting took place on January 8 on line, it was dedicated to a general information on the terms of 

reference and also to start the discussion process for the selection of the topics of interest between the 

project and the end users.  
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1 Introduction 

The objective of the End User Group (EUG) of the OperaHPC project is to help the project to enable approach 
and results to reach its end customers. The EUG is constituted of representatives of key customers and safety 
authorities in the domain of the Gen II-III reactor fuels. It is established for the duration of the OperaHPC 
project. The OperaHPC coordinator and WP leaders have permanent seats in the EUG, and act as point of 
contact between the EUG and the project. The EUG will appoint a chairperson, and if possible a vice-
chairperson, from within its members as the main contact with the project. 
Several meetings will be organised between selected OperaHPC participants and the EUG during the 54 
months of the project from November 2022 to April 2027. 
The first EUG meeting took place on January 8 on line, it was dedicated to a general information on the terms 
of reference and also to start the discussion process for the selection of the topics of interest for the 
exchanges between the project and the end users.  
During the project, 2 or 3 meetings will be organized on focused topics to be determined, and a final EUG 
meeting will be organized at the end of the project. The EUG members will have the possibility to attend the 
plenary annual meetings of the project.  
 
The EUG members list is given in Table 1.  
 
 

Organisation  Country Representative email Position 

EDF France Antoine Ambard antoine.ambard@edf.fr Research engineer 

EK-CER Hungary Zoltan Hozer hozer.zoltan@ek-cer.hu 
Head of Fuel and Reactor Materials 
Department,chair of OECD/NEA WGFS 

Framatome GmbH Germany Wolfgang Schmid wolfgang.schmid@framatome.com Material designer 

TVO Finland Arttu Knuutila Arttu.Knuutila@tvo.fi Team leader, fuel procurement 

Vattenfall Sweden Pal Efsing Pal.Efsing@vattenfall.com 
Senior Specialist in Fracture and Materials 
Mechanics, professor at KTH 

Westinghouse Sweden Paul Blair  
Paul left Westinghouse, new 
correspondent in discussion with Magnus 
Limbäck limbacmn@westinghouse.com 

IRSN France Alain Moal alain.moal@irsn.fr Senior Specialist fuel material safety 

 

Table 1 : Members of the End User Group of the OperaHPC project 
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2 List of participants of the first EUG meeting 

name organisation Observation 

Antoine Ambard EDF EUG member 

Wolfgang Schmid Framatome GmbH EUG member 

Arttu Knuutila  TVO EUG member 

Pal Efsing Vattenfall EUG member 

Magnus Limbäck Westinghouse EUG member 

Alain Moal IRSN EUG member 

Marjorie Bertolus CEA WP1 leader 

Janne Heikinheimo VTT WP3 leader 

Lelio.Luzzi POLIMI WP5 leader 

Rosa Lo Frano UNIPI WP6 leader 

Silvia De Grandis SINTEC WP8 leader 

Davide Pizzocri  POLIMI representing WP5 

Clifford Ivor David  PSI representing WP4 

Bettina Hartmann Framatome GmbH representing WP7 

Bruno Michel  Coordinator  

3 Minutes of meeting 

3.1 Introduction and presentation of the OperaHPC project: 

 

The coordinator presented the objective of the End User Group and the main features of the OperaHPC 

project (see the slides in Appendix 1). The three strategic objectives of the project are: 

• a basic research program on the mechanical behaviour of irradiated fuel and the development of 

improved mechanical laws for fuels and claddings, 

• the development and the validation of open source fuel performance codes for simulating fuel rod 

behaviour in reactor, 

• the application of these advanced tools for safety studies on enhanced Accident Tolerant Fuel 

elements (eATF). 

Along the three OperaHPC strategic objectives, the project will develop a new experimental equipment for 

measuring the creep behaviour of irradiated fuel, and characterizing the physical-mechanical properties 

using a multiscale approach combining simulation and experiment. 

Then, High Performance Computation tools will be developed and validated to simulate fuel behaviour at rod 

scale with the OFFBEAT code, and at microstructure scale with the MMM code. 

Finally, the tools developed and improved will enable us to improve the models used in existing state of the 

art fuel performance codes and to perform fuel behaviour studies on eATF for VVER and PWR generation 

2&3 reactors in Design Basis Accidents, such as Reactivity Insertion Accident or Loss Of Coolant Accident. 
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3.2 Planned output and status at month 15:  

The coordinator and the Work Package leaders presented for each technical Work Package the planned 

output and the status at month 15 (see the slides in Appendix 2).  

A. Ambard asked what type of safety studies was expected in WP7. B. Michel and R. Lo Frano indicated that 

the objectives of the studies are to analyse the individual fuel rod behaviour under various types of loading 

conditions. The analysis will be based mainly on the thermo-mechanical state and on the internal variables 

linked to the fission gas behaviour with some comparisons between various assumptions (standard versus 

EATF fuel, improved versus initial model,…)   

3.3 Discussion topics of interest  

The discussion, to defined the topics of interest with the EUG, started on the basis of the project planned 

output presented in the Appendix 2.  

A. Ambard is interested to use the codes developed in the WP4 in order to test them. B. Michel indicated 

that a possibility will be to test the preliminary (beta) versions of MMM and OFFBEAT/SCIANTIX expected at 

the end of 2024 in the milestones MS-8 and MS-9 of the project. I. Clifford said that the current version of 

OFFBEAT can be already downloaded and tested from the open source site  https://gitlab.com/foam-for-

nuclear/offbeat. B. Michel proposed to discuss this in a dedicated meeting between the project and the EUG. 

L. Luzzi proposed to plan a meeting with the EUG with a more detailed presentation of the tools developed 

including VVQU aspects. R. Lo Frano proposed also the same type of meeting with more details on actions 

related to WP6. 

4 Questionnaire 

After the meeting the OperaHPC team has defined a questionnaire in order to facilitate the definition of the 

topics of interest to discuss with the End User Group. This questionnaire was sent to the EUG members and 

the results will be used in the next meeting.  

 

1) Would you be willing to present your needs linked to the expected results of the OperaHPC project 
(technical WPs and Education and training WP) during the next meeting? 

 

☐ Yes ☐ No 

 

If yes, what would be the topic(s)? 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

 

2) Based on the presentation “planned ouput” of the first meeting, do you already know which type of results 
correspond to your needs?    

 

☐ Yes ☐ No 

 

If you do, please indicate which type of results 

___________________________________________________________________________________ 

___________________________________________________________________________________  
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3) Please rank your interest for the topics below in the list of planned output of the project 

 

Topic 1 high 2 med 3 low 

1 Physical data produced in WP1 on the mechanical behaviour of 

irradiated UO2 fuel 

1.1 Creep  
1.2 Rupture 

1.3 Microstructural changes 

 

 

☐ 

☐ 

☐ 

 

 

☐ 

☐ 

☐ 

 

 

☐ 

☐ 

☐ 

2 Mechanical laws developed for the cladding and the pellet in WP2 

2.1 Constitutive equations and material parameters 

2.2 Laws at the macroscopic scale 

2.3 Laws at the microscopic scale 

2.4 Numerical implementation using Mfront 

 

☐ 

☐ 

☐ 

☐ 

 

☐ 

☐ 

☐ 

☐ 

 

☐ 

☐ 

☐ 

☐ 

3 3D simulation tools deployed in WPs 3-4-5 

3.1 MMM 

3.2 OFFBEAT 

3.3 SPH  

3.4 Definition of HF boundary conditions and initial state for OFFBEAT 

3.5 Verification and Validation 

3.6 Quantification of uncertainties 

 

☐ 

☐ 

☐ 

☐ 

☐ 

☐ 

 

☐ 

☐ 

☐ 

☐ 

☐ 

☐ 

 

☐ 

☐ 

☐ 

☐ 

☐ 

☐ 

4 Improved industrial models developed in WP6 

4.1 Mechanisms to be included in the simplified models 

4.2 Approach used to build the reference or the learning database  

4.3 Computation time reduction methods (Reduced Order Model, Machine 

learning, Neural Networks, surrogate model…)   

 

☐ 

☐ 

☐ 

 

☐ 

☐ 

☐ 

 

☐ 

☐ 

☐ 

5 Simulation of fuel element behaviour in operating and accidental 

transient conditions 

5.1 VVER irradiation conditions  

5.2 PWR irradiation conditions  

5.3 Assessment at the fuel rod scale  

5.4 Assessment at the microstructure scale 

5.5 Assessment of coated cladding  

5.6 Innovative fuel microstructure assessment  

 

 

☐ 

☐ 

☐ 

☐ 

☐ 

☐ 

 

 

☐ 

☐ 

☐ 

☐ 

☐ 

☐ 

 

 

☐ 

☐ 

☐ 

☐ 

☐ 

☐ 

 

 

  

https://www.operahpc.eu/


D8.5 version [1] OperaHPC: Minutes of the first End User Group meeting 

https://www.operahpc.eu/ 9 

5 Appendix 1 : Slides of the OperaHPC project presentation 
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6 Appendix 2 : Project outputs for End Users and progress 
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