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INTEGRAL EXPERIMENT METHODOLOGY

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

It's based on :

– on the statistical adjustment method of the nuclear data, 

– and the correlation between experiment and application, integral 
experiment representativity. 

The methodology allows the assessment of :

– the bias and the posterior uncertainty on the calculated integral 
parameter due to the nuclear data
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Used Notations
Dσ : ND covariance matrix,
A : Application, E : experiment
ε : 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 
interpretation is based :

– on the Bayes' theorem 

– and on the maximum likelihood principle
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Used Notations
Im : measured integral parameter vector, I0 : computational integral parameter vector
σ : ND vector, Dσ : ND covariance matrix,
E : experiment, DE : experimental covariance matrix, SE : experimental sensitivity matrix to ND

ND adjustment vector

Posterior ND correlation matrix



5OCDE-NEA Workshop on Future Criticality Safety Research Needs
September 21-22, 2009

INTEGRAL EXPERIMENT METHODOLOGY
Methodology of Integral Experiment Use

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

– the bias δI(A) due to the nuclear data 

– its associated uncertainty εA* (posteriori uncertainty) 
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R.I.B. CODE

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

Main objective :

– Define the experimental validation area corresponding to the 
application

– Assess automatically keff computational bias and its uncertainty 
due to the Nuclear Data

R.I.B. is linked to the CRISTAL experimental validation database and 
to the CRISTAL experiment keff-sensitivity coefficient database

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

Its 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 keff 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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CRISTAL exp. validation DB

ND covar. Matrix

R.I.B. CODE – SCREENSHOTS – INPUT DATA

Application Panel

Experiment Panel

Selected Experiment Panel
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R.I.B. CODE – SCREENSHOTS - RESULTS

Prior Uncertainty
(εA)

Bias
(δkeff(A))

Post. Uncertainty
(εA*)

Individual isotopic contribution to prior ND uncertainty
Selected

Experiments
rAEδE/εE

Correlation between experiments
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DESIGN OF A NEW EXPERIMENT

• For a studied application, R.I.B. tool can 
– identify a lack of experiments to validate criticality safety studies 

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

rAE = 0.95 and δ/ε = 0.5

εA*/εA ≈ 0.53
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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.I.B. tool can estimate the contribution of new experiences on the 
reduction of the uncertainties due to the ND
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