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1970-80: design studies, 

on type of FE, linear, 

specific limit conditions

1989: birth of 
code_aster

2001: code_aster
goes open source

2006: Birth of salome_meca

50 years of numerical simulation



Civil structures subjected to earthquakes

Underground galeries

Fuel Assemblies

Diesels engines VERCORS mock up and its digital twin

From fundamental research to industrial applications
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Commercial code Open code

An open-source and free platform



AsterStudy: Strong interaction between the mesh and the analysis



Production of :

Source code (1 600 000 lines)

Documentation (23 000 pages, 2300 documents)

Reference

User

Validation

Verification (tests) (3 600)

Version management

History of all version is recorded

Possibility to get back to any version

Any new development must work on all verification tests

40 versions per year

Major version of code_aster and salome_meca every 2 years

Minor version of salome_meca every year

Minor version of code_aster every 6 months

Development version of code_aster every week

French and UK Nuclear
Regulatory Authorities

Evolution under quality assurance
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▪ What is a customized app?

 Coupling different codes

 Automatizing process for specific application

 A dedicated user interface

 Other services

A customized app is transforming a generic modelling
and simulation platform into a specialized tool for specific
needs.

Example: Rotating machine customized app



Simple example:  Notch insertion tool

Insertion of a flaw (notch) with 
specific groups and several 
parameters and locations to 
study



Simple example:  Notch insertion tool

Without app:
-Very time consuming 

(hours)
-Human error likely

-Not adaptable



Simple example:  Notch insertion tool

With app (python 

based): 

-Instant (seconds)
-Limited human error

-Repeatable and 
adaptable
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Notch 
Insertion

Simple example:  Notch insertion tool



Functions of the graphite bricks
❑ Moderator
❑ Structural
❑ Channel for fuel and control rods 

Graphite  programme



Local distortion of the core due to crack opening

Graphite  programme



Time scale

Time=0

Generation 
starts here

Time=t_crack

- Crack appears

- Is it likely to 

propagate or arrest? 

In which conditions

Brittle materials

Elastic computation

Internal stresses generated 

from ageing

- Reinsertion of the 

material configuration 

of the cracks

- Continue the ageing 

analysis

Time scale

Time=t_crack2

Graphite  programme NOT REPRESENTATIVE OF ACTUAL REACTOR BEHAVIOUR

Source: BBC 2019
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Whole core models: Enhanced visualisation

Graphite  programme NOT REPRESENTATIVE OF ACTUAL REACTOR BEHAVIOUR



Whole core models: comparison of results coming from 10 
different types of models and expriments

Superimposed deformed shapes

Graphite  programme

Difference

NOT REPRESENTATIVE OF ACTUAL REACTOR BEHAVIOUR
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code_aster and salome_meca website:

www.code-aster.org

Next user day:
18th October 2019 (EDF R&D, Saclay)

Join the ProNet network (23 countries, 70+ partners):

contact@code-aster-pronet.org

Useful information

http://www.code-aster.org/
mailto:contact@code-aster-pronet.org
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