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SG39 
 

 

SG39 had the final meeting on Tuesday 

 



• Had meeting last November. 

• Formulated new adjustment techniques to be 
passed on to SG46. 

• Provided feedback on CIELO and CIELO-2 cross 
sections and covariance matrices via 
adjustments and/or analyses of consistency with 
C/E. 

• Concluded work on all chapters of the final 
deliverable: Methods, Experiment Selection, 
Adjustment and Covariance Consistency. 

• Final deliverable to be sent to NEA by end of 
September. 

 

 

 

Final Activities 







































 

 

 

 

 

SG46 
 

 

SG46 had the first official meeting on Tuesday and Wednesday  

 







• Had a preparatory meeting last November. 

• Common meeting SG44-SG46. 

• Choice of integral experiments: criteria and 
objectives 

• Toy” calculations and practical examples. 

• Generalized adjustments 

• Select a series of applications (power reactors) 
where perform UQ and quantify improvements 
due to the use of the information coming from 
the integral experiments 

 

 

 

Current Activities 
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Feedback on CIELO Covariance Matrices Values 
 

• Missing covariance data for: 

– P1 of 56Fe, 235U, 238U (Used corresponding JENDL-4 data) 

– Cross correlations for 56Fe reactions that were present 
in COMMARA 2.0  

• Unacceptable values (correlation >1) for: 

– 235U cross correlations:  inelastic/ (capture and fission), 
fission/capture 

– 238U cross correlations:  elastic/inelastic, inelastic/ 
(capture and fission) 

– 238U fission spectrum (very low energy) 

• Strange values (>>>>100%) for 16O P1 values at low energy 

• Some difficulties in processing MF35 data (Oscar Cabellos 
helped) 

 
 

 

 

 

 

 





Correlations 



Summary of consistency between covariance 

• Concerning differences observed on the C/E, CIELO does a good job 
on critical masses that are mostly used in validation, but perform 
poorly on others not so often used ones (e. g. ZPR/9-34, ZPR3-54) or 
reactivity variations (e. g. coolant void, rod worth). For quantities of 
the elementary type there very little improvement and many times 
worsening. This indicates compensations. 

• There are severe differences between the two covariance matrix data, 
and in many instances the calculated uncertainties would not cover 
the C/E spread of the experiments, at least at the one sigma level. 

• Of specific interest is the effect of the correlation. In many cases the 
differences leads to a different sign in the contribution. 

• Regarding specific differences between the two covariance matrices 
related to the 5 isotopes, the major impacts are associated to: 

– 56Fe: elastic, inelastic, capture.  

– 235U: fission and fission spectrum 

– 238U: elastic, inelastic, capture,  fission, nubar, fission spectrum 

– 239Pu: capture, fission. 

 

 

 



A Quick Review of Summary Report 
of the IAEA Consultants Meeting on 

“Integral Data in Nuclear Data 
Evaluation” 

K. Yokoyama and M. Ishikawa 

Japan Atomic Energy Agency 

WPEC SG46 Meeting, May 15-16, 2018 
OECD Headquarters, Paris, France 



Recommendations by the IAEA Meeting (5/5) 

• A General purpose library is expected to faithfully reflect 
differential data and corresponding uncertainties and 
correlations (e.g., from cross-section ratio measurements), and 
is expected to be used as a prior to derive application libraries 
for specific applications. 

• Note that in a broad sense typical adjusted libraries 
correspond to application library #4.  

• Uncertainties propagated to integral parameters in 
applications from a general purpose library are expected to be 
much larger than those propagated from application libraries 
to a relevant application. 

• Evaluators must provide clear and comprehensive information 
on which integral experiments have been used, and how those 
experiments were used in the evaluation process. 

•  Note that only Class 1-3 type of integral experiments are 
acceptable for use in the evaluation process.  
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Summary of ND adjustment exercise 
& 

Examples of SINBAD shielding 
benchmarks suitable for ND 

validation 

Ivo Kodeli 
JSI, Ljubljana, Slovenia 

ivo.kodeli@ijs.si 

WPEC SG46, May 15-16, 2018, OECD/NEA 



SINBAD: FISSION NEUTRONICS 
Benchmark / quality Additional information needed on 

ASPIS PCA REPLICA  ♦♦♦ Supplementary information needed on: 

- set-up of the activation foils; - rear wall of the ASPIS cave 

ASPIS Graphite  ♦♦♦ New MCNP model. Additional information needed: 

- detectors arrangement (dimensions are inconsistent) 

ASPIS Water   ♦♦♦ New MCNP model. Supplementary information needed on: 

- NE-213 spectrometer 
- water tank (container, bowing effects) 
- experimental room 

ASPIS n/g water/steel 

arrays ~ ♦♦♦ 

Supplementary information needed on: 

- detectors arrangement 
- bowing of the water tanks 
- background subtraction 
- cave walls 

EURACOS Na  ~ ♦♦ 

New MCNP model, source model, uncertainty. Supplementary 

information needed on: source (spectrum, spatial distribution), 
energy structure of the proton recoil spectra, neutron 
spectrometers response functions, additional details on the 
geometry (room return), on geometry and material 
composition uncertainties. Limited applicability – fast neutron 
attenuation in iron only. 

HARMONIE  ♦ too simplified geometry, materials & n.source description 
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Design of the exercises to combine use 

trend analysis and reference group method 

in isotope oriented adjustment  
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• Q2 in the previous presentation: what  kinds of 

improvements are expected in Nuclear Data Adjustment ? 

– One of wish list is to remove the trend of keff which is made 

up of testing results of several or dozens of experiments. 

• Trend of C/E values  

– Sensitive to nuclear data of different isotopes, reactions. 

• The key issue in using NDA to improve evaluation in this 

situation is how to avoid compensation. 

– Identify the data of which nuclide should be blamed is 

in the first place. 

• Trend analysis and reference group method were used to 

clarify which sensitive nuclide should be responsible for 

keff trend in CENDL Project. 

• Does this method can be combine used with NDA? 

1. Motivation  
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Testing Calibration Effects with  

SG33 Benchmarks 
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1. Background 

 Mark Chadwick’s proposal 

 A toy calculation to understand how calibration affects the 

adjustment results. 

 

 
 Conclusion of stress test 

 

 

 Pino’s PIA exercise has shown 

 

 

 Qualitative analysis has never been done before. 

− Play with the SG33 exercises can help to understand how the 
previous conclusions function in evaluation calibration. 

ENDF-1. (calibrated),  

ENDF-2 (uncalibrated) 

Same 

covariance 

Adjusted-1 

Adjusted-2 

“the succession of experiments to be used in the progressive 

adjustment will impact significantly the final results both in terms of 

central values and a posterior covariance.” -- Pino 

Different constraints can lead to different, even contrary adjusted 

results for both integral and differential data. -- Haicheng 
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3.3 Summary of phase I 

• Case0 and 1 confirms 

– Change PIA sequence will affect adjusted results 

significantly. 

• The priority and correlations of “IPs” were changed when 

using PIA method. 

– Zero posterior uncertainties were found. 

 

• Case 1 and 2 show "Calibration” with and without double 

counting 

– The adjusted IPs were not affected significantly, if post-

evaluation correlations are passed to the following 

adjustment. 

– However, this kind of calibration cause underestimation of 

the posterior covariances  of nuclear data. 
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• Case 0 and 3 show “Calibration” without  the evaluated 

covariance modified. 

– Adjustment results will not be affect so significant 

• Similar posteriors of integral parameters and nuclear data are 

obtained. 

– Keep covariances untouched when you do calibration? 

• It looks like double counting will not so harmful if Δσ is small. 

 

• Remind 

– Different constraints can lead to different, even contrary 

adjustment results for both integral and differential data. 

• Sequence of adjustment is also a kind of constrain. 
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3.2 Summary of phase II 

• Case0 and 11 confirms 

– Even if increasing the number of IPs used in “calibration”, 

change the PIA sequence will affect adjusted results 

significantly. 

• Zero posterior uncertainties were found again. 

• Case 11 and 12 show “calibration” with  and without 

double coutning 

– Reusing the same integral parameters will cause 

underestimating posterior uncertainties of both integral 
parameters and nuclear data. 

• Case 0 and 13 show the “calibration” without change 

evaluated covariance 

– can have none neglectable impact on post-evaluation 

adjustment process. 
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Preliminary Adjustment Using CIELO 
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Some General Considerations 

• Final c2 is satisfactory, 1.2 against starting one at 23. Major 
contribution after adjustment coming from ZPR9/34 Keff with 0.143 
against a starting 6.3, with a starting C/E of 1.03 and final of 
1.0007. 

• Some cross section adjustment is bigger than the standard 
deviation:  

– 56Fe inelastic from 10 Mev to 800 Kev and capture from 800Kev 
to 60 Kev 

– 238U inelastic from 1.3 Mev to 800 Kev 

– 239Pu capture from 15 Kev to 2 Kev and (n,2n) from 10 to 6 MeV 

• In general standard deviations are significantly reduced, but some 
small increase is observed  for a few cases of elastic and capture. 
This could indicate some problem in the cross correlation among 
reactions.  

• MA irradiation experiments have impact also on major actinides. 

• FCA experiments impacted by 238U inelastic (i.e. change in 
spectrum). 

• ASPIS-88 and ZPR9/34  impact 56Fe capture, elastic, and inelastic. 

 



Major Findings for the 5 CIELO Isotopes 

• 16O: Significant inelastic cross section change and some impact 
on P1 scattering. However, no major sensitivity to this isotope, 
and therefore changes should be ignored.   

• 56Fe: Significant increase of capture at very high energy (up to 
50%). Decrease of inelastic (almost 20% at 1 MeV). Some change 
in P1 (+10% from 100 KeV to 1MeV). 

• 235U: Increase (~5%) in capture from 5 KeV to 5 MeV. Decrease of c 
below 1 MeV and increase above. P1 elastic decreases between 
800 and 100 KeV. Systematic decrease of inelastic of few %.  

• 238U: decrease in capture (~2% average from 25 KeV to 1 KeV). 
Decrease of inelastic ~5-10%. Change in shape of c. Significant 
decrease of P1 (300 KeV to 5 KeV). 

• 239Pu: Significant increase (~20%) of capture from 10 to 1 KeV; 
some also at thermal energies. Change in shape of inelastic 
(significant). Change in c shape. Large change of n,2n (~+30% 
from 10 to 6 MeV). 

 

 

















Future Actions and Conclusions 

• The subgroup is already very active and many, very useful, 
contributions have been produced by the participants. 

• Actions will continue on: 

– Methodology developments: Experiment Selection and 
Adjustment 

– Selection of existing experiments and adding new 
experiments 

– Toy problem (confirm H. Wu results) 

– Performing adjustments 

– Applications (power reactors) will be soon defined and 
models will be provided for exercise of UQ and impact of 
adjustments 

• Next meeting at end of November 

 

 

 

 

 

 


