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INTEGRAL EXPERIMENT METHODOLOGY

This methodology uses the information transfer from the integral
experiment to the nuclear data.

0

It's based on :

— on the statistical adjustment method of the nuclear data,

— and the correlation between experiment and application, integral
experiment representativity.
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The methodology allows the assessment of :

— the bias and the posterior uncertainty on the calculated integral
parameter due to the nuclear data

Used Notations
DG : ND covariance matrix,
A : Application, E : experiment
€ : experiment prior uncertainty, S : experimental sensitivity matrix to ND
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INTEGRAL EXPERIMENT METHODOLOGY
Statistical adjustment of nuclear data

The nuclear data adjustment following integral experiments
e¢SP Interpretation is based :

— on the Bayes' theorem

— and on the maximum likelihood principle
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Used Notations
|, : measured integral parameter vector, |, : computational integral parameter vector
o : ND vector, D, : ND covariance matrix,
E : experiment, D¢ : experimental covariance matrix, S¢ : experimental sensitivity matrix to ND
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INTEGRAL EXPERIMENT METHODOLOGY

Methodology of Integral Experiment Use

Cej After the nuclear data adjustment on the representative experimental
database E of the studied application A, assessment of :

— the bias 0I(A) due to the nuclear data
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SI(A) = =S, - 80

— its associated uncertainty €,* (posteriori uncertainty)
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R.1.B. CODE

R.l.B. means Representativity , Uncertainty (Incertitude) and Bias

0

Main objective :

— Define the experimental validation area corresponding to the
application

— Assess automatically k. computational bias and its uncertainty
due to the Nuclear Data

R.1.B. is linked to the CRISTAL experimental validation database and
to the CRISTAL experiment k 4-sensitivity coefficient database

R.1.B. is developed in JAVA with a GUI
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R.1.B. CODE

Ilts main features :

Any energy group structure for sensitivity vectors and
covariance matrix

Selection of experiences based on descriptive criteria from
CRISTAL experimental validation database or from others
experiments

Filter on experiment representativity

Assess K.z computational bias and its uncertainty due to the
Nuclear Data

Provide some other information like individual isotope
contribution to the nuclear data uncertainty, physical correlation
between experiments, nuclear data trend...
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R.I.B. CODE — SCREENSHOTS — INPUT DATA

QUALIFICATION CRISTAL

| _
QUALIFICATION CRISTA ﬂ

=lol

ichi | i i rd
Fichier Base-qualification RIB ? Afficha fichicrgefase ouaification it
Calcul == Visualisation >> Résultat recherc M
Application . .
Expérience Application Panel

_ Identifiant du cas keff| | Titre de I'application :  |Plutonium solution 360/ | courant de ralentissement: | p p |
v FU-50L-THERM-1-1 1.00M
Ll FU-50L-THERM-1-2 1.00M o . I

PLU-SOL-THERM-1-3 T oom keff application : |1 00519 | Coefficients de sensibilite :

FU-50L-THERM-1-4 1.00M

FU-50L-THERM-1-5 1.00M o
= Base expérimentale =
| FU-50L-THERM-1-6 1.00M
] PU-S0L-THERM-2-1 1.0001 Expérience extérieure EX p erl m ent Pan el
Ol PU-50L-THERM-2-2 1.00M ] L
v PU-50L-THERM-2-3 1.00M Titre de I'expérience : | |
Ol PU-50L-THERM-2-4 1.00M
| PU-SOL-THERM-2-5 1.0001 Base de keff expériemental : | | Incertitude expérimentale : | |
O PU-SOL-THERM-2-B 1.0001 qualification
O FU-50L-THERM-2-7 1.0001 CRISTAL Keff calculé : | | courantder t: | |
v PU-SOL-THERM-22-5 1.00M
L PU-GOL-THERM-3-1 1.0001 Coefficients de sensibilité : | Parcourir | | Ajouter |
| PU-S0L-THERM-3-2 1.000
| PU-E0L-THERM-3-3 1.0001
| PU-E0L-THERM-3-4 1.0001
O PU-SOL-THERM-3-5 1.0001 || - Base de calcul
L4 ggggtmggmgs 1ggg: Expérience Courant de ralentissement Keff expérimental Inceritude exp Keff calculé
i PU-GOL-THERM-3.6 1:DDDI FPL-S0L-THERM-1-1 0.94370 1.00000 0.00500 1.00397
| PLLSOLTHERM- 411 T oom FPL-S0L-THERNM-2-3 0.95025 1.00000 0.00470 1.00207
f FU-SOL-THERM-4-2 1.0001 FU-50L-THERM-22-5 096287 1.00000 0.00190 1.00280
g FU-SOL-THERM-4-3 1.000 FPL-S0L-THER M- 3-6 0.95650 1.00000 0.00470 1.00490
L PL-SOL-THERM-4-5 1.0001 FU-S0L-THERM- 4-3 0.97123 1.00000 0.00470 1.00085
L §3§8ﬂﬂ§§mig 1333: PU-SOL-THERM-5-1 0.97109 1.00000 0.00470 1.00262
i FU-SOL-THERM-5-1 T FPL-S0L-THER M-6-1 0.97363 1.00000 0.00350 1.00101
Ol PU-S0L-THERM-5-3 1.00M
Ol PU-S0L-THERM-5-5 1.00M
Ol PU-S0L-THERM-5-7 1000
Ll PU-S0L-THERM-5-3 100
v PU-S0L-THERM-B-1 1.0001
Ll PU-S0L-THERM-E-2 1000 .
Ll PU-S0L-THERM-£-3 1000

PU-S0L-THERM-3-3 1000 1atr|x

8

[] Tout sélectionner/déselectionner

Valider la sélection

Selected Experiment Panel

Vider le tableau

[0.0 | <=représentativité <= [1.0

| Lancer le calcul a N expériences |
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R.1.B. CODE — SCREENSHOTS - RESULTS

B QUALIFICATION CRISTAL

Fichier Base-tualification RIB

i

=101 %

Calcul == Resultat calcul

Courant de ralentizssement

Keff calculg

Application :Plutonium solution 3691

Inceritude a priori

Biais

Keff corrigé

Inceditude 3 postériori

100519

L0738

SOO0353

1 O026E

Q0049

Application

Expériences annnées nucléaires |

Experiences

Représentativité | Coef de sensibilité |

:| Representativite entre deux expériences

:| Representativite entre une experience et I'application

Ty

= b o~ & b " =
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Exp | Exp = T = = T T =

- = - - = - =

(=] [=] o (=] [=] (=] o

oy A o W A o o

= = = = = = =

=R =8 o =8 =8 o =8
FU-S0L-THERR-1-1 089127 |099860 007262 008560 |0.87B46 003486 04767
FU-S0L-THERM-2-3 089860  |D@G6O7  |0G97295 008804  |D.88757 (089148 |0.983636
FU-S0L-THERM-22-5 097762  |D97295  |0G8096  |0076G4  |D.8A850  |0.87981 097653
FU-S0L-THERM-3-6 089550  |099894 |0 G97RG4 008402 059335 089627 |0.99203
FU-SOL THERM-4-3 007846 |0.98757  |0.06850  |0.08335 009603 (089814  |0.99877
FU-SOL- THERM-5-1 008486 |0.0014%  |0.07081 000627 (000815  |0.08801 085002
PU-50L-THERM-6-1 0.87671 096536  |0.97653  |0.99203  |0.98877  |0.89907  |D.A9623

Correlation between experiments
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DESIGN OF A NEW EXPERIMENT

» For a studied application, R.1.B. tool can

— identify a lack of experiments to validate criticality safety studies

Ce:j with the representativity
— help to design a new experiment by assessing

* its representativity with respect to the studied application
* its contribution on the ND uncertainty reduction
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CONCLUSION

» Representativity method based on Integral Experiments :

rigorous combination of differential and integral information to
calibrate the computational bias and to reduce the uncertainty
due to the ND

» To ease its use, the CEA has developed a java tool, named RIB,
connected to the CRISTAL experimental validation database, which
allows quickly calculating computational bias and its associated
uncertainty due to nuclear data. This tool will be available to the next
major version of the French criticality package CRISTAL V2.

» R.L.B. tool can estimate the contribution of new experiences on the
reduction of the uncertainties due to the ND
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