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Abstract: We review recent critical benchmark
calculations with revised 23°U and 23°Pu evaluated
data files.
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235U — Primarily Revised Capture
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Comparison of 23°U(n,y) and 23°U(n,f) cross sections ... recent ORNL re-
evaluation, designated ORNLS, based upon new LANL and RPI data

versus the current (ENDF/B-VII.1) evaluation ... “a work in progress” per
Luiz Leal.
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HST Benchmarks

Calculated xxx-SOL-THERM Eigenvalues

Regression fit to 10250 with ENDF/B-VII.1 Cross Sections
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0.9900 IENDF/B-VI.8: Keac(ATLF) = 1.0009(31) - 0.0020(83) * ATLF. e R boaoaoas bocooooo
This excellent fit is IENDFIBVILY: KCo(ATL) = 1.0007(32) - 0.0010(83 * ATLF T R

0.9850 [IE71+ORNLE: Kod(ATLF) =1.0003(33) + 0.0005(87) * ATLF. L _______ ,* ______ L _______ L _______
retal ned Wlth th e HValues in parenthesis represent 95% confidence intervals on the preceding i i i i

[Iregression coefficient. ! ' ' !

|ateSt (O R N L8) 0.9800 EThe Monte Carlo eigenvalue uncertainty is typically less than 15 pcm. E_ _______ E_ _______ E_ _______ E_ _______
235 [Error bars illustrate the ICSBEP estimated 1o experimental uncertainty. | 1 1 |

0.9750 A S N S
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resonance file. Above-Thermal Leakage Fraction (ATLF)
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HME7 (HEU + CH,) Benchmarks

HEU + poly HEU-MET-FAST-007 Calculated Eigenvalues with
System tests xs 0150 Various ENDF/B-VII.1 Cross Sections
data over several R : : :
orders of 10100 [ ------| 88" x 10" HEU/poly N W U m—
. r 05" x 10" HEU/poly w/6" poly refl I I 0
magnltUde. j ©ORNLS ' o
- | | 'R 0° | o o | e e
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E70 & E71 results i 0 I !..o:
. w i : : : mo: :
are near unity at S 1 aoco | o W Wy B | = B
either energy £ ] g g g : . o
extreme but are NS S S A I R N
biased hlgh In the : ' ' ENDF/B-VILO ENDF/BVILA _E71+ORNLE
i . j 10" x 10" HEU/ngyE 1.0017(16)  1.0017(17)  1.0048(21)
intermediate oo [ IR S RO e
energy range I All cases: 1.0022(14) 1.0022(15)  1.0050(18)
) Note: Individual ENDF/B-VILO results are not shown.
) i ) 0.9850 B e e
This bias is 1.0E+00 1.0E+01 1.0E+02 1.0E+03 1.0E+04 1.0E+05 1.0E+06

] Energy of Average Neutron Lethargy Causing Fission (EALF), eV
worsened with the

latest ORNLS8 235U
evaluated file. UNCLASSIFIED
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"G weEC Subgroup 34 - Mozilla Firefo

Eile Edit View History Bookmarks Tools Help
{3 WPEC Subgroup 34

€ & hit ps:/ fwww.oecd-nea.org/science/wpec/sg34/ <M B wpec, nea, sg34 P f

Revised resolved resonanc_:e Home | mboutus | work areas | bata bank —_publications | _belegates'Area | Press Room |
parameters have been defined. /ﬁ\

NEA NEA search engine

Nuclear Energy Agency

Nuclear science > Working Party on International Nuclear Data Evaluation Co-operation (WPEC)

ReVlsed Vp(E) data’ up to 650 Coordinated evaluation of 2*°Pu in the resonance region

WPEC Subgroup 34 (5G34)

eV’ h ave b e e n d efl n e d . Information on this web page is for exclusive use by participants in the subgroup activities. The data from this web page should not be

quoted or used without the explicit consent of the contributing author.

® SG34 proposal by R.D. McKnight and C. De Saint Jean, WPEC meeting, June 2009
® S5G34 mailing list for questions, comments or to consult archives

Revised pfns have been
d efi n ed . ® NEA, Issy-les-Moulineaux, France, 2 June 2010

 NEA, Issy-les-Moulineaux, France, 21 May 2012

Test evaluation

D Iffe rences betwe en J E F F an d « New resolved resonance parameters in ENDF format
E N D F re m ai n y ® . Publications and documents

© L.C. Leal et al., “*°Pu Resonance Evaluation for Thermal Benchmark System Calculations, ND2013 contribution (Draft Feb. 2013).

® A.C. Kahler et al., Critical Eigenvalue Calculations of Selected ICSBEP Benchmarks with Various 23%py; Evaluated Data Files, WONDER
2012, Aix en Provence, France, September 25-28, 2012.

Although the Sub-Group is e

near an end, this work remains

a “work in progress” that will e i e s en)
continue under CIELO.
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Pu-SOL-THERM Benchmarks - |

A ~500 pcm bias In 10290 1
calculated PST reactivity R _ .
is a long-standing issue. bl . -
1.0100 | A .]Edu
Ly 10050 f = o
WPEC Sub-Group 34 3 10000 | -
was tasked with defining & o050 | -
a new (better?) set of 09900 | | toors pars  wpere
resolved resonance 0o850 || “FSTT PST9  mPSTIO
) ’ BPST11 mPST12 OCPSTI18
parameters for 2°Pu in sg00 [ *PSTZ ePsTIs mPsTI2
an attempt to resolve oorso Lot
h. . 000 005 010 015 020 025 030 035 040 045 050
this issue. Above-Thermal Leakage Fraction, ATLF
_ Consider benchmark attributes such as (i) ATLF; (ii)
Can define a sub-set of 239py atom-% in Pu; (iii) Above-Thermal Fission
these 150 benchmarks Fraction (ATFF); (iv) H/Pu number density (or gPu
to test revised data files. per liter) to define this sub-set.
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Pu-SOL-THERM Benchmarks - |l ~

A set of seven Pu-SOL-THERM benchmarks have been extracted
from the larger set.

PST1.4 & PST12.13 span the ATLF space;

PST12.10 & PST34.15 span the ATFF space;

PST4.1 & PST18.6 span the 23°Pu atom percent space;

PST12.10 & PST34.4 span the g Pu per liter space.

All benchmark experiments are performed in simple geometry
PST1.4 & PST4.1 are a water-reflected spheres;
PST18.6, PST34.4 & PST34.15 are water-reflected cylinders;
PST12.10 & PST12.13 are a water-reflected slabs;
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Pu-SOL-THERM Benchmarks - |l

The E71fix 1.00581 Calculated Eigenvalues'@ for a Selection of PST Assemblies
kcalc average demon- Using Various 23°Pu Cross Sections
strates that the 8 ENDE/B-VILL Leal7a RR, nu,,
) - (b) - (b) (c) ix(d)
benchmark su bset Assembly (w/MT18 fix) JEFF-3.1.2 JENDL-4.0 Leal7a pfns f:;:ﬁx
reflects the larger
| ] PST1.4 1.00500 1.00127 1.00588 1.00199 1.00222
popu ation. PST4.1 1.00389 0.99907 1.00482 1.00044 1.00035
PST9 1.01930 1.01367 1.02510 1.01543 1.01548
Data revisions in the PST12.10 1.00402 0.99973 1.00498 1.00083 1.00060
“Lea|7a” 239Pu PST12.13 1.00970 1.00468 1.01069 1.00611 1.00623
. PST18.6 1.00462 1.00153 1.00557 1.00202 1.00210
evaluated file have
l. . d 0 f PST34.4 1.00254 0.99999 1.00417 0.99922 0.99927
eliminate ~50 /0 0 PST34.15 0.99731 0.99563 0.99844 0.99679 0.99727
the long-standing Average 1.00581 1.00195 1.00746 1.00285 1.00294
kcalc bias ... a) MCNP calculations are for 50M histories; stochastic uncertainty is ~10 pcm.
b) JEFF-3.1.2 and JENDL-4.0 23°Pu only; remaining nuclides are ENDF/B-VII.1
) but it’S the Vp(E) c) “LEAL7a” evaluation provides revised resolved resonance parameters coupled to a joint ORNL/CEA
Changes that have evaluated 2*°Pu file; remaining nuclides are ENDF/B-VII.1. The “LEAL7a (RR,nu,,pfns)” file couples
. just these data to the existing -VIl.1(fix u file.
he | | just these d he existing ENDF/B-VII.1(fix) 23°Pu fil
the argeSt ImpaCt' d) “MT18fix” is removal of 23°Pu(n,f) background cross sections near 1-to-2 keV (Kawano).
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Summary

Evaluation and data testing for the major
actinides remains a “work in progress”.

Multi-national efforts are currently underway
under the CIELO Project.

The work continues ...
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