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-- a summary for the Nov 2006 CSEWG meeting

All numbers and figures in this summary are based 
on the work of Steven C. van der Marck.

His work is to be published in Nuclear Data Sheets.
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NRG Petten Benchmark Calculations with ENDF/B-VII.0

Analysis of ~730 ICSBEP benchmarks, shielding analyses, and 
βeff calculations.

The Petten work represents the largest single contribution to 
the ENDF validation effort.

Provided full set of results (632 crits) based on the β1 libraries.
– Valuable early feedback including a list of evaluations with 

processing problems.
– Valuable early confirmation of extensive LANL results.

Provided even more extensive sets of results (730 crits) based 
on β3 libraries.
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Results for the HEU benchmarks with a fast or intermediate 
spectrum
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Results for the HEU benchmarks with a thermal spectrum
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Results for the IEU benchmarks with a fast or 
intermediate spectrum
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Results for the IEU benchmarks with a thermal spectrum
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Results for the LEU benchmarks with a thermal spectrum
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Results for the LEU benchmarks with a thermal spectrum 
(continued)
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Results for the LEU benchmarks with a thermal spectrum 
(continued)
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Results for the PU benchmarks with a fast, intermediate, 
or mixed spectrum
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Results for the PU benchmarks with a thermal spectrum
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Results for the MIX benchmarks with a fast spectrum
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Results for the MIX benchmarks with a thermal spectrum
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Results for the U233 benchmarks with a fast spectrum
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Results for the U233 benchmarks with a thermal spectrum
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The number of benchmarks per main ICSBEP category for 
thermal/intermediate/fast/mixed neutron spectrum
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The average values for C/E –1 (in pcm) for ENDF/B-VI.8 per 
main ICSBEP benchmark category
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The average values for C/E –1 (in pcm) for ENDF/B-VII.0 
(beta3) per main ICSBEP benchmark category
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The shift in the average values for C/E –1 (in pcm) going from 
ENDF/B-VI.8 to ENDF/B-VII.0 (beta3) per main ICSBEP 
benchmark category
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Shielding Benchmarks

Oktavian
– Measured leakage current spectrum from D-T source 

through spherical piles of Al, Co, Cr, Cu, LiF, Mo, Mn, Si, 
Ti, W, Zr

Fusion Neurtonics Source (FNS)
– Measured leakage current spectrum from D-T source 

through slabs of Be, C, N, O, Fe, Pb
LLNL Pulsed Spheres
– Measured leakage current spectrum from D-T source 

through spheres of 6Li, 7Li, Be, C, N, O, Mg, Al, Ti, Fe, Pb, 
D2O, H2O, Concrete, Polyethylene, Teflon

NIST Water Spheres
– Cf source at center of H2O sphere
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Neutron spectrum for the FNS, Pb, d=20cm benchmark at 
12.2° angle
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Neutron spectrum for the LLNL Pulsed Sphere, Pb (1.4 
mfp) benchmark, angle=39°



23NRG Petten

Shielding Results Summary

Generally changes are small between VI.8 and VII.0 data.

Significant changes for:
– Mg (worse)
– Zr (much better)
– Mo (better)
– Ti (slightly better above 1 MeV;

slightly worse below 1 MeV)
– Pb (small improvements)
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C/E for βeff for many benchmark systems. The systems are 
roughly ordered with respect to the average energy at which 
fission takes place, from low energy (left) to high (right)
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The experimental and calculated βeff (in pcm). The uncertainty for C/E 
includes only the statistical uncertainty of the calculation. 
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The experimental and calculated α (in s–1). The uncertainty 
for C/E includes only the statistical uncertainty of the 
calculation. 
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βeff Results Summary

Very nice improvement for the 2 low-enriched thermal values 
versus VI.8

Generally small changes for the fast U, Pu and mixed 
assemblies versus VI.8 with some small improvements and 
some slightly worse agreement

Very little change for the U-233 systems
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A Few Summary Comments

We have utilized the “agreement” of many benchmark 
calculations to define the “quality” of our evaluations; 
now is the time to go back and drill down on the “discrepant”
values and try to determine sources of the biases.

It would be ideal to analyze a rather complete and diverse set 
of benchmarks using sensitivity/uncertainty methods.  This 
would help identify “discrepant” differential and integral data.  
This is becoming more realizable (new covariance data, new 
computer capabilities, new incentives, …)

We have benefited greatly from the Petten (van der Marck) 
contribution to ENDF; we will also benefit (ourselves and 
others) by running our “validation suites” with new versions 
of JEFF, JENDL, … as they become available.


