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Sodium-cooled Fast Reactors GE@““@“WO”&‘
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= Mixed Oxide Fuel (U,_,,Pu,)O,
*x>0.2

= Pellet restructuring under irradiation

_- T=2000°C

--=-T=620-650°C

Transversal macrograph of a fuel pin after irradiation in a SFR (2)

Sketch of a Sodium-cooled Fast Reactor (1)
(1) A Technology Roadmap for Generation IV Nuclear Energy Systems, Issued by the U.S. DOE Nuclear Energy Research Advisory Committee and the Generation IV International Forum, (2002)
(2) J. GUIDEZ, B. BONIN, Réacteurs nucléaires a caloporteur sodium, CEA Saclay; Groupe Moniteur, 2014

B T TERSNOIRELILFEBZMNS_ L. FHDOFTMICEET 510

=

EETY ., F SFRIEIFMIVLOEENFETHLILEZERT HIVEN
HYFET,

Fission Products Compounds W
Formed During Irradiation GE@ orume
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Main thermodynamic stable phases

Main thermodynamic stable
in the "Joint Oxyde-Gaine" layer

phases in the "grey phase"

Cs,;MoO, Te metal (Ba,Sr)(Zr,MO,U,PU)O3
Cs,Te ] BaMoO, oo
Cs,TeO; Cs Te (dissolved
Mo Ba — ingrey
phase)
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Mo metal 1
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EDX imaée of the grey phase (A,B),
e a Mo-Ru-Pd alloy (C) and the fuel (D)
v J Cs JOG Fe JOG

M. Tourasse et al., INM 188 (1992) 49-57

Simfuel Approaches to Understanding Spent Fuel Behaviour, |.Farnan.
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Severe Accident: Definition GE@ International
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= The reactor fuel is significantly damaged with more or less
extensive melting of the reactor core

Phenomena inside the blocked SA
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J. Papin, Behavior of Fast Reactor Fuel During Transient and Accident Conditions, in: Compr. Nucl. Mater., Elsevier, 2012: pp. 609-634
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Need for Thermodynamic GE@ Infernational
Modelling G
= Complex system and large range of temperatures and
compositions

* (Cs-Sr-Ba-I-Te-Mo)-(U,Pu)-O + interaction with Na
* Thermodynamic model of the interaction between fuel,
fission products and liquid sodium at the different stages of
a severe accident scenario

Describe the effect of temperature and oxygen
potential on the interaction between sodium and
the different fission product compounds
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Calphad Modelling Scheme GE@IHtemaﬁonal

Forum~
Experimental data Modeling
o Structure Models
(crystallography, oxidation states, G =£(T, P, x; x;...), with adjustable
% ! defects...) parameters

|

Phase Diagram Optimization
Adjusting the parameters

(phase boundaries, transition
temperatures...)

3;

- Need for experimental thermodynamic measurements
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Cs-Mo-O System Modelling GE@Intemaﬁonal
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