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Release of Fission products during a LOCA accident
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NEA, OECD, Nuclear Fuel Behaviour in Loss-of-coolant Accident (LOCA) Conditions, State-of-the-art Report n°6846, 2009
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Fission Gas Release measured using MERARG
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Bursts of Fission Gas Release
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Parameters of MERARG data set

» From November 2000 up to nowadays more than 200 heat treatments in MERARG

Which ones are relevant?

* Temperature profiles related to LOCA
*  First plateau at 300°C and then temperature ramp in inert atmosphere.

Experimental conditions:

* Crucible
* Carrier gas
*  Ramp up to 300°C

2 distinct bursts imply

slow ramp (0,2°C/s)

Samples characteristics :

* Irradiation cycle number
L-- * Burn-up

* Storage duration

* Third cycle linear power
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Experimental conditions:
E * Crucible No influence of experimental

* Carrier gas conditions
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What happen during storage duration ?

Storage at low temperature :
- No thermally activated diffusion
- Creation of defects due to self-irradiation
- Defects that can be annealed by heat treatment

Annealing kinetics of self irradiation defects in Pu doped UO,
Staicu & al., JNM 397, 2010
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[1] H. Matzke, Radiation-Damage in Nuclear-Materials, Mar. 1992.
[2] H. Labrim & al. Aug. 2007.
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A tentative modeling of Fission Gas release in MERARG
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IM. A. Watzky & al., Am. Chem. Soc., vol. 130, no. 36, pp. 11959-11969, Sep. 2008.
2D, V. Talapin & al., J. Phys. Chem. B, vol. 105, no. 49, pp. 12278-12285, Dec. 2001.
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Comparison modeling/measurements
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Conclusion

The quantity of gas release during the burst at 600-
800°C depends on storage time.

The release mechanism could be due to the annealing
of self-irradiation defects that were produced during
storage. A kinetic model is proposed to describe this
release mechanism.

The storage time is a first order parameter for gas
release experiment that needs to be taken into account.

| PAGE 11



Thank You
for your attention

Commissariat a I'énergie atomique et aux énergies alternatives DEN
Centre de Cadarache | 13108 Saint-Paul lez Durance Cedex DEC
SA3E

Etablissement public & caractére industriel et commercial | R.C.S Paris B 775 685 019




