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* NJOY Processing
* Criticality Data Testing

* Summary



NJOY Processing
* NJOY2016

* An open source release, available as of January 2017
* Obtained from https://njoy.github.io/NJOY2016/ (or https://njoy.lanl.gov).

* Users should periodically execute a GitHub “pull” to assure they have the latest
version.

* The source code as available on 10/2/2017 was used to process the e805 files into ACE format.

* NJOY2012

« Still available, with the latest update files obtained from https://www.oecd-
nea.org/dbprog/Njoy/2012up99.txt.

* NOTE: This update is not available from the legacy LANL website.

* The current release is NJOY2012.99

* This version of NJOY could process the e80B5 candidate files as formatted in mid-July.
» Additional format revisions mean the as-released e80B5 23°U and %3°Pu cannot be processed!



https://njoy.github.io/NJOY2016/
https://njoy.lanl.gov/
https://www.oecd-nea.org/dbprog/Njoy/2012up99.txt

Criticality Data Testing — Legacy LANL Assemblies

* Previous (e71) good
bare assembly results
are retained with
e80B5 cross sections.

* Reflected assembly
results are significantly
improved.

* These results are
essentially the same as
seen with e80B4.
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Calculated Eigenvalues with ENDF/B-VII.1
and ENDF/B-VIII.0B5 Cross Sections

Los Alamos HEU and Pu fueled critical assemblies.

Error bars represent the ICSBEP benchmark reactivity uncertainty.

Assembly values/Legend labels run left-to-right/top-to-bottom.
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Criticality Data Testing — HST suite

* Previous (e71) good
result is retained with
e80B5 cross sections.

* Correlations against
other parameters such
as ATFF, EALF, EAF, H/U
all yield a “zero” slope
and “unity” intercept.

* These results are
essentially the same as
seen with e80B4.
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with ENDF/B-VIII.0B5 Cross Sections

B HST1 O HST9 A HST10

O HST11 ¢ HST12 @ HST13 ----i---
B HST32 HST42 © HST43 :
¢ HST50 —HST fit = =Fit 95%ClI ----i---
% Various LST '
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ENDF/B-VI.8:  k.,.(ATLF) = 1.0009(31) - 0.0020(83) * ATLF.
ENDF/B-VILO:  k.,(ATLF) = 1.0007(32) - 0.0010(85) * ATLF.
ENDF/B-VIL.1: K_,.(ATLF) = 1.0007(32) - 0.0010(85) * ATLF.
ENDF/B-VIII.OB5: Kk, c(ATLF) = 0.9999(32) - 0.0007(84) * ATLF.

Values in parenthesis represent 95% confidence intervals on the
preceding regression coefficient.
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Criticality Data Testing — PST suite

* Previous (e71) result is
significantly improved
with e80B5 cross
sections.

* Correlations against
other parameters such
as ATFF, EALF, EAF yield
a “zero” slope and
“unity” intercept.
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* Slight evidence for a
trend and bias with
239py abundance, but
the database is small.

Calculated Pu-SOL-THERM Eigenvalues
with ENDFIB-VIII 0[35 Cross Sections
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Criticality Data Testing — LCT suite

* Previous (e71) good Calculated Eigenvalues with ENDF/B-VII.1
: : and ENDF/B-VIII.0B5 Cross Sections
results are retained with o0 | /B-VIILOBS Cro: . |
QSOBS Cross SECtionS. [ | LEU-COMP-THERM lattice configurations with varying rod pitch LCT1
] 1.0200 5—— and/or natural uranium reflecting walls. --

* Average keff C/E Change IS L 0150 i__ Error bars represent the ICSBEP benchmark reactivity uncertainty. LCT2
46 pcm' malnly due tO the Assembly values/Legend labels run left-to-right/top-to-bottom. LCTS
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Criticality Data Testing — LCT suite with Fe

* Previous (e71) good
results are retained
with e80B5 cross
sections.

* Slight decrease in
LCT10 eigenvalues
brings these results
more in line with the
LCT1 base case.

* These results are
essentially the same as
seen with e80B4.
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Calculated Eigenvalues with ENDF/B-VII.1
and ENDF/B-VIII.0B5 Cross Sections

LCT critical assemblies (LCT1,2=base case; LCT10,17,42=iron or steel).

Error bars represent the ICSBEP benchmark reactivity uncertainty.

Assembly values/Legend labels run left-to-right/top-to-bottom.
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Criticality Data Testing — HMF & PMF suites with Fe

* Previous (e71) results
are mostly improved
with e80B5 cross
sections.

* These results are
essentially the same as
seen with e80[34.
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| HMF and PMF critical assemblies with iron (or steel).

Error bars represent the ICSBEP benchmark reactivity uncertainty. [+---1

- | Assembly values/Legend labels run left-to-right/top-to-bottom.
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H M F7 HEU-MET-FAST-007 Calculated Eigenvalues with
see ENDF/B-VL.8, -VII.0, -VII.1, -VIII.0OB5 Cross Sections
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PMF suite ... ENDF/B-VII.1

* Lots of scatter in
these data,
particularly in the
0.75 MeV to 1.25
MeV interval.

* Results are generally
biased high for E <
0.75 MeV.

Calculated PMF Eigenvalues with ENDF/B-VII.1 (.80c) Cross Sections
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PMEF suite ... ESOB5

 Lots of scatter in
these data,
particularly in the
0.75 MeV to 1.25
MeV interval —
arguably worse than
ENDF/B-VII.1

* Results are generally
biased high for E <
0.75 MeV.

* These results are
essentially the same
as seen with e80B4.
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Calculated PMF Eigenvalues with ENDF/B-VIII.OB5 Cross Sections
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Summary

* With EBOB5 we have retained the good ENDF/B-VII.1 eigenvalue
performance.

* The long-standing PST eigenvalue bias has been eliminated.

* Benchmarks with significant quantities of iron are calculated more
accurately.

* Small trends in calculated eigenvalues over large energy intervals remain
(HMF7, PMF suite).

* Results obtained with E8OB5 are essentially identical to those obtained
with E80B4 ... including reaction rate results reported previously (but not
shown here).



