ANDRA ¢S

La maitrise des déchets radioactifs

'MoMaS

Metamodels : development and applications to
performance assessment context

ANDRA : Guillaume PEPIN, Laurent LOTH

CEA : Fabrice GAUDIER, Jean-Marc MARTINEZ

Journées MOMAS 24 Novembre 2009

CIRM Marseille
23-25 Novembre 2009

C.TR.AEAP.09.0082 © Andra AGENCE NATIONALE POUR LA GESTION DES DECHETS RADIOACTIFS



ANDRA

La maitrise des déchets radioactifs

1. Context/objectives
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1. Context/Objectives (1/3)

Uncertainty and sensitivity analysis applied to safety and
performance assessment of radioactive waste disposal :

- distribution/variability of different PA/SA indicators (quantiles, pdf)

- quantify and rank relevant input data for each indicator
e whose deterministic value controls deterministic result A (local sensitivity)

e whose uncertainty controls uncertainty of the result A (global sensitivity)

!

o Feed-back on R&D (level of priorities A better knowledge to

reduce uncertainties)

o Help to improve the understanding of the system

o Operating range of the system
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1. Context/Objectives (2/3)

Up to now at Andra, global sensitivity
analysis only applied to
linear/monotonic problems
A Monte-Carlo techniques performed

Anear

relation
?

Sobol / FAST / ANOVA indicator
—» Need many thousands of calculatior

Correlation coefficients

(Pearson, PCC) M/

onotonic

relation
?

Standard Regression
coefficier{SBRC)

I e ST E T L
Rank correlation coefficients Metamodel

(Spearman, PRCC) : (response surface)

|
Rank Standard regressioh

coefficie(SRRC) | Simplifications afumericamodel

(quantification of approximations)

4 C.TR.AEAP.09.0082 © Andra AGENCE NATIONALE POUR LA GESTION DES DECHETS RADIOACTIFS 24 Novembre 2009



1. Context

To keep on investigations about sensitivity analysis methods applied to more complex
problems :

e 3D PA/SA cases with many input data, many correlations, and many indicators,
e problems with neither linearity nor monotony such cases with coupled phenomena
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