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The CIELO Project — U-235

Quote: “A new paradigm to facilitate evaluated
nuclear reaction data advances” (ND2013)

Evaluated nuclear data for U-235

* P. Romain et al., Bruyere-le-Chatels (BRC)
with L. Leal (ORNL) resonance data

* |AEA evaluation (including thermal PFENS)
with L. Leal (ORNL) resonance data
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U-235 General Features — nu-bar

* |AEA adopts ENDF/B-VII.1
* BRC linear at low energies

(8)1AEA



Prompt nubar

05-10%0° 1085 102010251030 1035 10401045 1050-1085-1080-1085-1070°1075-1080-105

NA—nU235_671:Chi/dof=__1'8% ' H ! ! ! ! ! ! !
— nU-235_ibOZ()dg()a:Chi/d()iE_l 8%
—nU-235_j40:Chvdof=__2.1%
—nU-235_o4brc2:Chi/dof=__2.0%

|2 1990 Boykov

21982 Frehaut

o 1980 Frehaut

41079 Savin

F|970 Soleilhac

]

1969 Djachenko
1965 Conde
e 1965 Conde
1 1964 Meadows Jr
= 1062 Meadows
1958 Smirenkin
121957 Diven
® 1956 Sanders
21956 Diven
o] 956 Johnstone
o 1955 Bethe

w

05-10%0-10f5- 102010251030 1035 10401045 1050°1085°1080°1085-1070-1075-1080-10°5
Energy (eV)




Prompt nubar

2.55

2.50

2.45

2.40

0 1-105 2:105 3-105 4-105 5105 6105 7105 8105 910510 10511 10512 10513 105

= nU235_ el Chlfdof- '].8% °
—nU-235 1b0204g63 Chi/dof=_
—nU-235_j40:Chi/dof=__2.1 %

1.8%

—nU-235_o4brc2:Chi/dof=__2.0%

1982 Frehaut
1980 Frehaut
979 Savin
1970 Soleilhac
1969 Djachenko
1965 Conde
1962 Meadows ¢
1957 Diven
1956 Sanders
1956 Diven &

4“ -] ."’

i |

" om— -

0 1105 2:105 3* 105 4105 5105 6105 7-105 8105 9:10510°10511-10512:10513-10°

Energy (eV)

2.55

2.50

245

2.40



U-235 General Features - Inelastic

* BRC inelastic higher at low energies but
lower near the plateau,

* |AEA inelastic similar to JENDL,

e All evaluations lower than ENDF/B-VII.1
near the plateau.
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Cross Section (barns)
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U-235 General Features — (n,2n)

* BRC higher at low energies, falls off earlier
after the plateau

e All other evaluations look similar
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U-235 General Features - Capture

* BRC capture above the resonance range Is
distinctly higher

* |AEA evaluation adopts JENDL-4
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U-235 General Features — (n,p)

* Not present in ENDF/B-VII.1 and JENDL-4
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Cross Section (barns)
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U-235 General Features — mu-bar

e Differences...
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U-235 - Benchmarking

At present, limited to criticality benchmarks:

a) General, commonly used benchmarks

b) Additional uranium benchmarks

c) Highly-enriched uranium solutions

d) Benchmarks containing thorium

e) Benchmarks containing tungsten and nickel
f) Benchmarks containing zirconium

g) Benchmarks containing iron
(£1)1AEA
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ICSBEP Benchmark Summary Results
Integral parameter intercomparison
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Delta k-eff (102 penm)
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ICSBEP Benchmark Summary Results
Integral parameter intercomparison

rv1r 1yt

0

HMOAP CENCADPORMOAP OEHHBOAD

VNI ITF-CTF-bare
VNIITF-CTF-DU
TU1-3.93in
TU1-3.52in
TU1-1.742in
TU1-0.683in
VNIIEF-CTF-3
VNIIEF-CTF-4
VNI IEF-CTF-6s
VNI IEF-CTF-6s
ZPR-6/9(U9)
BW-XI-1
BV-XI1-2
BW-XI-5
BW-X1-7
BW-XI1-8
B¥-XI-11
ORNL-UOZ2F2-1
ORNL-UO2F2-1
STACY-14
STACY-30
STACY-32
STACY-38
STACY-49

rrrrrrrjrryrrrrrrrjyryrrrrrrrrjJjrrrrrrrrrJyjrrrrrrrrrJyrrrrrrrrryrrrrrrrxy

\
¢

PR S T S S ST N (U U S S W W U S S S T ST S U W U U U [N U S S T S U T U (U U S S N U U

S T S T T W R SR T (N T T U U1

b,

PR T S T [ S W N ST T YA T WA SN N SN N W

-5 0

5

Benchmark

10

15 20




Delta k-eff (pcm)

ICSBEP Benchmark Summary Results
Integral parameter intercomparison
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Delta k-eff (102 penm)

ICSBEP Benchmark Summary Results
Integral parameter intercomparison
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Delta k-eff (102 penm)

ICSBEP Benchmark Summary Results

Integral parameter intercomparison
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ICSBEP Benchmark Summary Results
Integral parameter intercomparison
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Delta k-eff (10° pem)
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ICSBEP Benchmark Summary Results
Integral parameter intercomparison
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Conclusion

e Premature to draw definite conclusions, but:
e Current results are encouraging

* Broad scoping study identified some of
potential problem areas

e Study of trends (tbd) might give additional
iInformation, but beware of compensating
effects...
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