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Data uncertainties, target accuracies and HPRL: 
 

Starting point (~2005) 
 

Three main driving forces:  
 

 Data needs assessment: at the time of fashionable ADS, there was a 

multiplication of  data requirements more or less justified; 

 A powerful initiative, GENERATION-IV, did trigger a much wider effort; 
 

 This has been the case also for new nuclear fuel cycles and waste management 

issues.  
 

     In order to rationalize and streamline potential needs and high priority     

requests,, target accuracies were defined.  

     Both uncertainties /covariance preliminary data (BOLNA) and sensitivity 

tools were available for some SUA.  

     Users (in some cases including industry) were consulted. 



SG26; 2005-2008: 
  

 Large expert participation; « provocative » 

uncertainty data (expert judgement) were 

initially used (BOLNA).  

 Did trigger wide effort to assess systematically 

uncertainty data e.g. JENDL at JAEA, 

COMMARA at BNL/LANL/ORNL and COMAC 

at CEA. 

 A first list of data priorities (i.e. for 

uncertainty reduction) for GEN-IV reactors 

was established and implemented in the 

HPRL at NEA  
 



Systems and Integral Parameters Analyzed 

 

As indicated in the introduction, eight systems, related to Gen-IV, AFCI and GNEP, have been considered. 

Geometry and compositions are presented in Appendix A and their main features are: 

 

1. ABTR: 250 MWth – Na cooled; U-TRU-10Zr fuel; HT9(75%)-Na(15%) reflector; enrichment: 17%, MA: 

<1%; irradiation cycle: 109.8 days (4 months at 90% capacity);  

 

2. SFR: (Burner: CR=0.25) 840 MWth – Na cooled; U-TRU-Zr metallic alloy fuel; SS reflector; enrichment: 

56%, MA: 10%; irradiation cycle: 155 days; 

 

3. EFR: 3600 MWth – Na cooled; U-TRU oxide fuel; U blanket; enrichment: 22%, MA: 1%; irradiation cycle: 

1700 days; 

 

4. GFR: 2400 MWth – He cooled; SiC - (U-TRU)C fuel; Zr3Si2 reflector; enrichment: 17%, MA: 5%; 

irradiation cycle: 415 days; 

 

5. LFR: 900 MWth – Pb cooled; U-TRU-Zr metallic alloy fuel; Pb reflector; enrichment: 21%, MA: 2%; 

irradiation cycle: 310 days; 

 

6. ADMAB: 377 MWth – Pb-Bi cooled; TRU fuel; HT9(70%) Pb-Bi(30%) reflector; enrichment: 32%, MA: 

67%; irradiation cycle: 366 days; 

 

7. VHTR: TRISO fuel; enrichment: 14%; burnup: 90 GW d/Kg; 

 

8. Extended BU PWR: enrichment: 8.5%; burnup: 100 GW d/Kg. 



Target Accuracy on Integral Parameters  

• From SG26: 

 

 

 

 

 

 

 

Multiplication factor (BOL)  300 pcm 

Power peak (BOL) 2% 

Burnup reactivity swing 300 pcm 

Reactivity coefficients (Coolant void and Doppler - BOL) 7% 

Major nuclide density at end of irradiation cycle 2% 

Other nuclide density at end of irradiation cycle 10% 

Fast Reactors 

Criticality 300 pcm (operation); 500 pcm (safety) 

Local power 

(in fuel compact) 

6% (2% in pin-wise fission rate of fresh fuel;  

4% in main fissile isotope conc. of irradiated fuel) 

Burnup (cycle length) 1% ( ~ 500 MWd/t) 

Doppler coefficient 20% 

Moderator temperature coefficient 1 pcm/°C 

Nuclide inventories at EOL 

Main fissile isotopes 

Fertile isotopes 

MAs and FPs 
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Subgroup 26 outcome 



 

What is new from the time of the SG26 study: 

 

New reactors concepts are presently explored besides Gen 
IV, MA burners, and ADS: MSR, SMR, micro reactors, and 
test reactors 

Data and accuracies are required for new materials, reaction 
types and energy ranges 

 It is essential to verify the status of design target accuracies 
and their potential evolution (reactor and fuel cycle) 

 The HPRL will certainly benefit from an update, to motivate 
and focus new experiments and to meet potential new 
requirements  

 

 

 

 

 

 

 



 New covariance data matrices are now available: the 

very preliminary, expert judgement-based BOLNA was 

used, while today ENDF, JEFF, and JENDL and 

potentially other data files have more reliable 

covariance data.  

 

 At the time of SG26 correlations were neglected: a 

partial investigation that included correlations showed 

a significant impact on the results. These correlations 

(in energy, in some cases among different cross 

sections of same isotope or different isotopes) are 

available even still under development 

 

 



In conclusion, a new expanded exercise would be timely and 

of relevance:  

 

 for the HPRL update and  

 

 to support data files adjustments based on selected integral 

experiments and improved adjustment methods as 

suggested in SG39 
 


