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Context ïPWR Severe Accident 

PWR cross section

Out of nominal functioning of a Pressurized Water Reactor 

may lead to a nuclear accident
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of the nuclear reactor is not re-established 
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Interactions:
MOx + Zircaloy + stainless steel + Inconel + B4C + Fission Products

In vessel corium composition:
U-Zr-O-Fe-Cr-Ni-Ag-Cd-In-B-C-FPs-é (basically most of the period table)

ñPrototypicòin-vessel corium system: U-Zr-Fe-O
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U-rich

In-vessel core Melt configuration

Degree of oxidation of zirconium 

U/Zr ratio

Amount of molten steel 

Á Enhanced focusing effect due to high radiative fluxes

Á Failure of the reactor vessel

Heavy metal layer below the oxidic pool
Seiler et al., Nucl. Eng. Des. 2007

ɟmetallic <ɟoxide

ɟheavy metallic >ɟoxide

Knowledge of the chemical composition of liquids

Tsolidus and Tliquidus are paramount for density calculations

Max 

heat flux

Decrease of the thickness of the upper metallic layer

ɟ=density

Issue : In-vessel core Melt configuration (Miscibility gap in the in-vessel corium liquid)
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Experimental technique

Sample preparation 

Experimental results

Conclusions
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Experimental technique - Laser heating setup
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JRC-SNFUôs Laser heating setup

ĄRapid measurements

ĄHigh power Ą High temperature

ĄContainerless

ĄReducing/oxidising atmosphere

ĄOxygen potential is not controllable

Manara et al., Rev. Sci. Instrum. 2008

Quaini et al. JNM 2016

P=270 W

De Bruycker, PhD thesis 2010



Sample preparation 

IYNC 2016| 25th July, 2016

|  PAGE 6



Sample preparation ïU-Zr-O samples
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ĄArc furnace

ĄU-met, Zr-met, powder of ZrO2

Ąless than 100 ppm of residual O2 in the furnace chamber

Ąmass loss after arc furnace melting is negligible

Sample at% O at% U at% Zr mass / g ȹm/g ȹm/m %
OUZr_6 8.2 5.5 86.3 1.2196 0.0002 0.016
OUZr_7 12.6 10.6 76.8 1.0384 0.0017 0.164

OUZr_8 19.2 15.3 65.5 0.9636 0.0013 0.135

Laser spot

Before laser heating After laser heating


