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NUCLEAR FUEL FISSION
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SEVERE ACCIDENT PHENOMENA

Source term

Nature and quantity of
Source Term = released radioactive |:> P releaﬁ;{romb

materials

g = FP

Loss of coolant

= Upper grid

damage @

Cavity
Coating of Claddi ng
previously — Loose core debris oxidation
molten muwfml — Crust
on bypass region
interior surfaces -~ Previously molten
material @

Corium formation

_- Lower plenum

debris

Ablated incore
instrument guide

MRS Spring Meeting 2018, Phoenix, Arizona, April 2-6, 2018 | PAGE 3
J. P. Van Dorsselaere et al., NED 236 (2006)
B. R. Sehgal, Nuclear safety in LWR (2012)



STUDY OF FPs BEHAVIOR

Mechanism suggested in the literature
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SIMFuels SAMPLES

Fabrication data

Depleted UO, + 11 oxides
(FPs surrogates)

U

Sintering at 1650°C
during 2h under pure H,

w 0,61 0,20 g 0,13 0,06 w 0,03 0,42 0,64 0,91

Concentrations representative of an irradiated fuel
with a burn-up of 76 GWd.t,,*
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Ce SIMFuels SAMPLES

— Thermal treatments
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CHARACTERIZATIONS

SEM-EDX
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CHARACTERIZATIONS

SEM-EDX

Sample as sintered 1000°C, -292 kJ.mol-! 1700°C, -426 kJ.mol?
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C@Q CHARACTERIZATIONS

X-ray Absorption Spectroscopy at Mo K-edge
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C@Q CHARACTERIZATIONS

X-ray Absorption Spectroscopy at Zr K-edge
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CHARACTERIZATIONS

HERFD-XANES at Ba L;-edge
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CONCLUSIONS

Evolution of the oxide phase
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X-RAY ABSORPTION SPECTROSCOPY

Principle
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