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Processes occurring during LOCA ﬂ("'
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Processes occurring during LOCA
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Neutron radiography investigations _\ﬂ(IT

Neutron radiography investigations
were performed at ICON (PSI
Villigen, Switzerland)

Spatial resolution ~ 25 um
lllumination time: 300 s

L/d: ~ 350

Field of view: 28 mm * 28 mm
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Quantitative analysis of the neutron radiographs ﬂ(“.
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Modeling of the hydrogen distribution -\-\J(IT
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Modeling of the hydrogen distribution -\\J(IT
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Influence of the hydrogen diffusion coefficient on position of the hydrogen enriched
band and the hydrogen concentration in it
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Modeling of the hydrogen distribution
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Influence of the steam diffusion coefficient on the position and thickness of the
oxide layer and on the position of the hydrogen enriched band and the hydrogen
concentration in it
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Modeling of the hydrogen distribution
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Summary and conclusions -\\J(IT

- Secondary hydrogenation of cladding tubes during LOCA was studied by
means of neutron imaging and ab-initio modeling.

- Hydrogen is concentrated in bended bands oriented non-perpendicular to the
tube axis.

- An ab-initio model was developed to describe hydrogen absorption during
LOCA.

- The main reason this hydrogen distribution is the obstruction of the hydrogen
uptake by the oxide layer formed at the inner cladding surface.

- Parametric studies show that the position of the hydrogen enriched bands
mainly depends on the gap width between inner cladding surface and pellets
and on the steam transport rate. The amount of absorbed hydrogen depends
on the hydrogen and steam transport rates in the gap and on the gap width.
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