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Atelier : Simulation haute performance des matériaux: nouveaux matériaux, usage et tenue en fonction
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HPC

EDF R&D - département Matériaux et Mécanique des Composants

et modeélisation multi-echelle des

matériaux de structure des centrales
nucléaires
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EM2VM: Etude et Modélisation des Mécanismes

S de Vieillissement des Matériaux
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ATHOS Intel Xeon cluster with 18144 cores (353 TFlop/s)

113t @ June 2014 top500.org list

Zumbrota - BlueGene/Q (IBM) with 65536 cores (715 Tflop/s)
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INTERNALS

VESSEL

Lifetime extension: Materials ageing
prediction
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ASSEMBLIES

A To improve guantitative predictions

of ageing of irradiated structural
materials in nuclear power plants in
order to gain margins.

Challenge: to predict the evolution
of hundred of tons over more than
40 years based on physical
phenomena occurring at the
nanometer scale and picosecond
times (1012 s)

Construction and improvement of
multiscale modelling methods
allowing to better take into account
the material composition and
radiation damage
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Reactor Pressure Vessel
Alloy composition
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» Low Alloy Steel Yield strenght ¢ « ¢ it @
» Max. End of Life Dose: <0.1 dpa
» Max. Temperature: 290 AC 2
» Hardening ol Y A Reference
» Degradation of Fracture Toughness Irradiated
Strain
RPV steel (%ow)
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'"f"‘._-l\/llcrostructure evolution of Fe aIons under irradiation

Si P Mn Ni Cu 30 >X30 X140 nm?®
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RPV Fe ferritic alloys
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Irradiation:

Electron:
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displacement cascades ( 10 - 100 keV)
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‘«¥ . Displacement cascades (Classical Molecular Dynamics)
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30 keV in fcc Ni

7000
20 keV in Fe
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