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ABR Calculation Data 
• The provided RZ model with the detailed 15 core different densities 

was used 
• ENDF/B-VII 33 group cross sections 
• AFCI 2.0 covariance data 
• Integral parameters: Keff and sodium void only in core regions 
• Uncertainties for: capture, fission, nu, elastic, inelastic, n,2n (not 

reported because quite negligible). Fission spectrum and averaged 
mubar not considered at the moment 

• Reference Keff:1.05977 
• Reference Sodium Void: 1211 pcm 



ABR Ox. Uncertainty on Keff (pcm) 



U238 Uncertainty on Keff 
Uncertainty (pcm) Standard Deviat. % 



Pu239 Uncertainty on Keff 
Uncertainty (pcm) Standard Deviat. % 



Fe56 Uncertainty on Keff 
Uncertainty (pcm) Standard Deviat. % 



Pu240 Uncertainty on Keff 
Uncertainty (pcm) Standard Deviat. % 



ABR Ox. Uncertainty on Sodium Void (%) 



U238 Uncertainty on Sodium Void 
Uncertainty (%) Standard Deviat. % 



Na23 Uncertainty on Sodium Void 
Uncertainty (%) Standard Deviat. % 



Fe56 Uncertainty on Sodium Void 
Uncertainty (%) Standard Deviat. % 



FBR Calculation Data 
• The provided RZ simplified model with simplified densities was used 
• ENDF/B-VII 33 group cross sections 
• AFCI 2.0 covariance data 
• Integral parameters: Keff and sodium void only in core regions 
• Uncertainties for: capture, fission, nu, elastic, inelastic, n,2n (not 

reported because quite negligible). Fission spectrum and averaged 
mubar not considered at the moment 

• Reference Keff: 0.99927 
• Reference Sodium Void: 1109 pcm 



FBR Uncertainty on Keff (pcm) 



Pu241 FBR Uncertainty on Keff 
Uncertainty (pcm) Standard Deviat. % 



FBR Uncertainty on Sodium Void (%) 



Conclusions 
• The uncertainty analysis performed on target design using AFCI 

2.0 covariance data has shown: 
– For Keff of ABR the significant contributions are coming from 

U238 (capture and inelastic), Pu239 (capture and fission), and 
Fe56 (elastic). 

– For the ABR sodium void on top of those observed for Keff 
also Na23 inelastic is giving a major  contribution. 

– For the FBR Keff the total uncertainty is almost the double of 
that of the ABR. This is mainly due to the large contribution 
coming from Pu241. 

• If one expects to reduce significantly these a priori uncertainties, 
the adjustment should target the previously named isotopes and 
reactions. 
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