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NDAG Summary of NCSP Nuclear Data Needs

Requests for additional I.E. measurements:  Ni, Mo, Cr (Fe‐Cr 
alloys), Mn in intermediate energy range (VNIITF, CEF)
Request for measurements and evaluation of angular 
distributions at high energy for Cu.
Continuing need for thermal scattering data.

Priority Needs / Additional Needs
Thermal scattering (BeO, HF, D2O, SiO2, CH2, C2F4, C5O2H8, ZrH2, etc.), 
239Pu, Cr, 237Np, Pb, W, 55Mn,Ti, 240Pu, Fe, 58Ni, 60Ni, 63Cu, 65Cu, 51V, /
233U, Th, Be, Zr, F, K, Ca, Mo, Na, La

Completed Evaluations (FY)
180,182,183,184,186W (10), 239Pu (09), 52,53Cr (09), 58,60Ni (09), 55Mn (09),
39,41K (09), 19F (09)
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A Few General Comments

In general, systems contain minor constituents which are of 
minor importance

In general, the nuclear data for these minor constituents 
cannot be “judged” (i.e., validated) by calculating these 
systems

In general, we routinely use data libraries with “deficient” 
materials in the analysis of systems in the process of 
evaluating the data for other materials

In general, we need to measure and analyze other 
experiments to improve the data for these “minor” materials

For example, …
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A Sampling of Performance Testing of some Recent 
Data Evaluations for ENDF/B-VII.0 and –VII.1

New evaluations have been tested for the following 
“minor” materials:
– 239Pu
– 240Pu
– 55Mn
– 52,53Cr
– 58,60Ni
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Most discrepant benchmark analysis with ENDF/B-VII.0
ZPR-6/10  (A clean Pu/C/SST assembly)

Note that there was NO bias with ENDF/B‐V data.
Using ENDF/B‐VII.0 data with ENDF/B‐V data for 239Pu :  reduces C/E by 1.1% Δk
Using ENDF/B‐VII.0 data with ENDF/B‐V data for Cr :  reduces C/E by 1.7% Δk
Using ENDF/B‐VII.0 data with ENDF/B‐V data for Mn :  reduces C/E by 0.6% Δk
Using ENDF/B‐VII.0 data with new ORNL data for Mn :  reduces C/E by 0.6% Δk

keff C – E (in % ∆k)
Experiment 1.0016 ± 0.0013
ENDF/B-V 1.0009 ± 0.0007 -0.07 ± 0.15
ENDF/B-VI 1.0380 ± 0.0005 3.64 ± 0.14
ENDF/B-VII.0 1.0392 ± 0.0003 3.76 ± 0.13

PU-MET-INTER-002

Pu/C/Steel core –
Steel reflector, Iron radial reflector –
6.25 v/o Pu / 37.5 v/o C / 56.25 v/o steel unit cell



Benchmarks with High Sensitivity
to Structural Materials
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Benchmarks with High Sensitivity
to Structural Materials (Cont.)
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Testing new 239Pu Evaluation with THERM Benchmarks
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Testing new 239Pu Evaluation with INTER & FAST 
Benchmarks
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Summary and Conclusions with regard to Proposed 
New 239Pu Evaluation

Changes in the revised 239Pu evaluation below the fast range appear to 
aggravate the already poor performance for the thermal (PU‐SOL‐
THERM) assemblies.

– Testing of the fast assemblies correctly shows no effect.

– Testing of the intermediate assemblies shows a very large (and 
unwanted) increase in the C/E’s.

– Testing of the PU‐SOL‐THERM assemblies varies from little change 
to somewhat poorer (increased C/E’s).



Testing new 240Pu Evaluation with INTER & FAST 
Benchmarks

12

Generally increases the over‐prediction of the 
THERM systems
No effect in the FAST systems 



Testing new 55Mn Evaluation with INTER & THERM 
Benchmarks
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Very nice reduction in the over‐prediction of the 
FAST systems while retaining good agreement in the 
THERM system 



Testing new 52,53Cr Evaluation with THERM, INTER &
FAST Benchmarks
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Increased the under‐prediction of the THERM 
systems and mixed performance in the INTER and 
FAST systems 



Testing new 58,60Ni Evaluation with THERM, INTER &
FAST Benchmarks
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Most of these systems are insensitive to Ni; the only 
two systems with significant changes are improved.



Summary of the above sample of testing results
239Pu – generally small changes on THERM, INTER and FAST 
systems.

240Pu – Generally increases the over‐prediction of the THERM 
systems; no effect in the FAST systems.

55Mn – Nice improvement in FAST systems; little effect in 
THERMAL systems.

52,53Cr – Increased the under‐prediction of the THERM 
systems and mixed performance in the INTER and FAST 
systems.

58,60Ni – Most of these systems are insensitive to Ni; the only 
two systems with significant changes are improved.
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A Few General Conclusions,
or Things we might discuss in tomorrow’s discussions

In general, cross section data are known better at thermal 
energy than above thermal
In general, there are very limited integral data to test “minor” 
materials
In general, it would seem very valuable to obtain integral data 
at thermal and epithermal if the combined data are “practical” 
to obtain (i.e., high value, small additional cost, high quality, 
etc.)
In general, the additional experiments of most value might 
best be obtained by softening a hard spectrum than by 
hardening a soft spectrum.  That is,
In general, the additional experiments of most value might not 
be “epithermal” but “intermediate”
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Discussion to be continued ….
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