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Properties (U0.8Pu0.2)02 (U0.8 Pu0.2)C  (U0.8Pu0.2)N U-19Pu-10Zr
Theoretical density. g-cc 11.04 13.58 14.32 15.73
Melting point, K 3083 2750 3070 1400

Thermal conductivity.

(W-m™K™") at 2.6-2.4 18.8-21.2 15.8-20.1 40-40
1000-2000 K

Crystal structure Fluoride Nacl Nacl Alfa
Breeding ratio 1.1-1.15 1.2-1.25 1.2-1.25 1.35-1.4
Swelling Moderate High Moderate High
Handling Easy Pyrophoric Inert Inert
Compatibility: clad Average Carburisation Good Eutectics
Compatibility: coolant Average Good Good Good
Dissolution and Good Demonstrated Risk of C14 Amenable for

reprocessing PYIO reprocessing

Fabrication/irradiation Limited Limited

experience

Large and good Very little

GIF — “Advanced Sodium Fast Reactor (SFR) Fuel Comparison », March 2009.
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initial porosity 5 %

pore size 20-50 ym
Thermal expansion
Gap reduction
cracking

Oxygen migration by vapour diffusion
in cracks and thermodiffusion

Lenticullar pores
migration

Actinide radial migration

Pore migration

Central hole formation

Cracks healing
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Clad and fuel evolution

CLAD SWELLING r=15r0r3
L FUEL-CLAD CHEMICAL INTERACTION (FCCI or corrosion) Cs, Te, I
FISSION PRODUCTS JOINT (JOG) Pd, Me, Te, Cs, I, O + Rb, €d, Sn, ..
FUEL GASEOUS SWELLING & GAS RELEASE Xe, Kr
FUEL SOLID SWELLING Sr, Zr, La, Ce, Nd
’ FUEL PROPERTIES EVOLUTION all FP + fuel damage
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_Spatial distribution of sodium density effect (pemicm3)
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9 Routine operations with licensed fuel established

8 Reactor full-core conversion to new licensed fuel completed

7 Commercial scale demonstration of licensed fuel assembly
\&# 6 Fuel safety basis established

Q.d’b 5 Proof of Principle demonstirated at prototypical fuel pin scale

\05\ 4 Fuel design parameters and features defined
é\&

S 3 Proof of Concept demonstrated at reduced fuel pin scale
A

2 Technical options evaluated and parametric ranges are defined for design

1 Initial concept verified against first principles and evaluation criteria defined
Criteria -

TRL 9 for Phenix type pins (Phenix, SNR300, Joyo) & same
geometry with central hole (EBR2, PFR, BN800), SPX type
TRL 6-7 for others concepts






