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SUBGROUP 2 BACKGROUND 

 
Working Party on Nuclear Criticality Safety (WPNCS) 
 
 
Expert Group on Uncertainty Analysis for Criticality Safety Assessment 
 
 
Phase V : Blind benchmark on MOX Damp Powders 
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WPNCS/SubGroup 2 - July, 5 2018   PAGE 2 



SUBGROUP 2 ACTIVITIES 

 
Objective and Scope 

 
 
 

Expected results 
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OBJECTIVE AND SCOPE (1/4) 

OECD / NEA – WPNCS Expert Group on Uncertainty 
Analysis for Criticality-Safety Assessment (UACSA) 

 

 

 Address issues related to sensitivity and 
uncertainty studies for criticality calculations; 

 Conduct the comparison and testing of methods 
and computing tools for uncertainty analysis ; 

 

           WPNCS BENCHMARK ON DAMP MOx POWDERS 

 
 

9 JUILLET 2018 

Criticality calculations sources of uncertainties 

 Manufacturing and operational data  

 Experimental data & benchmark models 

 Calculation codes: models and assumptions, 
nuclear data  Main source / To be minimized 
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Why ? 
To compare Validation Methods used in Criticality-Safety Calculations of Industrial Applications 

 

      Methods for predicting keff  computational bias and uncertainty 

      Especially when the experimental domain is restricted 
 

  

 
 

 

 
 

How  ? 

By defining a system for which:  - limited applicable benchmark experiments are available 

                 - nuclear data uncertainties   (cross sections) are substantial 

              highlighting the reliance of computational methods  

    

          

CEA 

WPNCS - SubGroup 2 :  A benchmark on damp MOX powders 

OBJECTIVE AND SCOPE (2/4) 

p1 

p2 

Experimental domain 
Quantification of biases and 
uncertainties due to ND 

Extended domain 
- Identification of tendencies 
- Transposition (inverse problem, data assimilation) 
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The CEA has shared the final benchmark specifications in September 2015 
 
 

Benchmark Specifications: 

 Basic Geometry   sphere of MOx powder surrounded by 20 cm of water 

 3 PuO2 contents : 100, 30 and 12.5% (representative of GEN-IV and GEN-II / III) 

 3 Pu isotopic vectors:  (71/17/11/20%  ;  64/23/10/3% ;  96/4/0/0%) 

 3 Powder Moisture Rate: 5, 3  (basic value) and 1% wt H2O  

    

 
 

 

 

 

Water reflector (20cm) 

Damp Mox Powder 

OBJECTIVE AND SCOPE (3/4) 
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The goal of is to involve studies on the bias and uncertainty quantification  

of the keff of damp MOx powders  

 

                      

     

 

    

 
 

 

 

 

OBJECTIVE AND SCOPE (4/4) 

Integral Experiments Selection 

Calculation - Experiment Bias (IM-IE) 

keff-sensitivity to ND SE 

Experimental Uncertainty   

Experimental correlation matrices DE 

Computational Bias, ΔIA 

Posterior Nuclear Data Uncertainty, ε*A 

  

Design system of application 

Integral Variable IA (keff) 

keff-sensitivity to ND SA 

Nuclear Data (ND)  

Cross Section, Uncertainty, Correlation 

JEFF-3.1.1 evaluation 

ND Variance Covariance Matrices 

Dσ 

Linked to JEFF-3.1.1 - COMAC 

Prior Nuclear Data 

Uncertainty εA 

Correlation Coefficient 

ND adjustment 

  

  

SG-5 benchmark cases 

Find & Interpret 

Sensitivity analyses   

ND uncertainty propagation 
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SUBGROUP 2 ACTIVITIES 

 
Objective and Scope 

 
 
 

Expected results 
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9 juillet 2018 

 

 Brief description of codes and Nuclear Data library  

 keff calculated value for the 15 cases 

 Prior uncertainty σkeff due to nuclear data 

  Description of covariance matrices and keff-sensitivity profiles 

 ICSBEP identification of selected experiments 

  Description of the method used to select experiments and quantify similarities between exp. and 

 benchmark cases 

 Projected keff value obtained by using representative experiments information 

  Description of the Method used to predict the computational bias on the benchmark cases 

 Posterior ND uncertainty σkeff 
𝑝𝑜𝑠𝑡  associated with the computational bias 

          Blind Bench.  The CEA will collect all the results 

!         The CEA will summarize the participants‘ results  discussion open between participants 

                 

WPNCS/SubGroup 2 - July, 5 2018   PAGE 9 

EXPECTED RESULTS  



25 SEPTEMBRE 2017 
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GLOBAL 2017 | 25 SEPTEMBRE 2017 
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Thank you for listening ! 


