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Overview
Compare ENDF/B-VII.1 vs predicted CIELO XS changes

0 Load ENDF/B-VII.1 Van der Marck data into DICE

Union of Van der Marck data (~2000 benchmarks) and DICE sensitivity data (~4000
benchmarks) is ~1500 benchmarks. [limited to SDF with 238 EG]

0 Processed ENDF/B-VII.1 and CIELO XS with both NJOY99.393 (bad),
NJOY2012.

0 Load PENDF (prior to ACER) files into JANIS, take ratio of CIELO/ENDFBVII.1
XS in JANIS (collapse to 238 energy groups)

O Multiply XS ratio to XS sensitivity

O Impact of each isotope/reaction change

Only looking at MT2,MT4,MT18,MT102,MT452,CHI (slightly)
No MF4!

O Can also provide Excel tables
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BETTER POLICIES FOR BETTER LIVES NUCLEAR ENERGY AGENCY

Nuclear Data Sensitivity Tool (NDaST) Flowchart

Benchmarks (Sensitivities) - Nuclear Data (% Change or Covariance) - Integral Results

S*P
Ak for selected cases

C/E output plot
grouped by criteria

User Input Perturbation (P)

isotope/reaction/energy
cross section

Select / load benchmarks
Sensitivities (S) & C/E data

DICE ﬁ S*C*sT '
IDAT U xs) for selected cases

\

Personal Additional uncertainty

Numerical Benchmarks Covariance data via JANIS (C) | on output plot grouped

\ ' Built in processed data for by criteria
major libraries N

Load personal (coverx) Matrix plot showing
M energy groups (fixed) individual contribution
| to U xs) by isotope-
JANIS MF33: ENDF/B-VII.1 = 2138 files, reaction
JEFF-3.2 = 5688 files JENDL-4.0 = 2155 files
TENDL-2013 = 77811 files
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Benchmark Set

Union of SVM and DICE

_m

362/608 5/10 86/121
530/895 20/32 121/403 27/ 384

22/180 6/21 15/43 0/23
472/1612 0/0 0/1 0/5
56/197 0/29 10/10 0/8
134/436 0/7 40/67 0/26

0/0 0/0 0/20 0/0
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BETTER POLICIES FOR BETTER LIVES NUCLEAR ENERGY AGENCY

[Pu-239[U-238 |[U-235 |[Fe56 | [O-16 | [H-1] [ Validation |

Data files available for downloading:

# | Version Description Format | Link | Documents
1| cC A.C.(Skip) Kahler ENDF | txt | [1]

2 | 239Pu_ENDF_LANL_23c EMNDF/B-VIII starter file (A.C.(Skip) Kahler) EMNDF zip

3 ACE zip

4 | 239Pu_ENDF_LANL_23c_nu8 | ENDF/B-VIII starter file (&.C.(Skip)} Kahler) with nu_bar (0.1eV--1MeV)} from ENDF/B-VIL.1 | ENDF zip

5 ACE zip

Relevant documents
# | Date Author Title Link
1 | 03/2015 | A.K. Kahler | Content of MF1/MT451 | (Unpublished)

pu239lani23cnu8

YN 362/608  5/10  86/121 9/9
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Pu239 MT2 CIELO/ENDFBVII.1

These graphs are always the ratio of CIELO to ENDF/B-VII.1
In 238 groups, taken by loading a PENDF into JANIS

Weighting

1E-9 1E-8 1E-7 1E-6 1E-5 1E-4 0.001 0.01 0.1 1 10

Incident energy (MeV)

Largest impact is on intermediate spectrum Pu239 benchmarks,
but only ~-15 pcm!
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BETTER POLICIES FOR BETTER LIVES

Nuclear Energy Agency
Pu239 MT2 Summary
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NUCLEAR ENERGY AGENCY

1. Fiter
- [ Fissile material
- PU

BASE-ENDFBVIL1
BNAB+H.IPAR+TEPCON
CENDL-3. 1 Continuous
CIELO-PUZ39-MT-TOTAL
CIELO-PUZ39-MT102
CIELO-PU239-MT13
CIELO-PU239-MT2
CIELO-PU239-MT452
ENDF-ENDL Continuous
ENDF/B-VI
Hansen-Roach f 16-Group
L-DIV f 92-Group

EMDF& / 30-Group
NIOY2012-CIELO-U235-MT-TOT
10Y2012-CIELO-J235-MT102
NJOY2012-CIFLO-U235-MT 18
JOY2012-CIELO-4J235-MT2
N]OY2012-CIELO-U235-MT4
10 2012-CIELO-U235-MT452
N1OY2012-CIFLO-U238-MT-TOT
JOY2012-CIELO-J238-MT 102
NJOY2012-CIELO-U238-MT 18

LIAYIA4T ATELA 11990 kT

n
Flot options

o e
reduced chi-squared [
Top - ,T‘ s [Clover |

lways C/E

IS AXIS IS a

Th

1.0075
1.0050

Keff C/E

Case ID E. Std dev E. Uncertainty RMS Code Library C. Mean C. Std dev C. Uncertainty RMS CJE
PU-MET-FAST-001-001 0.00129 MNP BASE-ENDFBVIL. 1 0.99979 0 1e-5 0.99979
PU-MET-FAST-001-001 0.00123 MCNP CIELO-PU233MT2 0.93575 ] 1e-5 0.93575
PU-MET-FAST-002-001 0.002 mcne BASE-ENDFEVIL. 0.99578 0 1e-5 0.99578
PU-MET-FAST-002-001 1 MNP CIELO-PU239-MT2 0.99978 0 1e-5 0.99978
PU-MET-FAST-003-001 1 MNP BASE-ENDFBVIL. 1 100201 ] 1e5 100201
PU-MET-FAST-003-001 1 MNP CIELO-PU233-MT2 1.00201 ] 1e-5 1.00201
PU-MET-FAST-003-002 1 BASE-ENDFBVIL. 1 0.99583 ] 1e-5 0.99583
PU-MET-FAST-003-002 1 P CIELO-PU239-MT2 0.99584 0 1e-5 0.99584
PU-MET-FAST-003-003 1 0 1e-5 0.99553
PU-MET-FAST-003-003 1 ] ] 1e5 0.99553
PU-MET-FAST-003-004 1 ] ] 1e-5 0.99666
PU-MET-FAST-003-004 1 0 0 1e-5 0.99667
PU-MET-FAST-003-005 1 0 0 1e-5 0.99792
PU-MET-FAST-003-005 1 ] 0 1e5 0.99752
PU-MET-FAST-004-001 1 ] ! ] 1e-5 0.99717
PU-MET-FAST-004-001 1 ] 0.003 MCNP CIELO-PU233-MT. ] 1e-5 0.95717
PU-MET-FAST-004-002 1 0 0.003 mcne BASE-ENDFEVIL. 0 1e-5 - 0.9975
PU-MET-FAST-004-002 1 0 0.003 MCNP CIELO-PU233-MT2 o CVT -\ 7/ I a)
PU-MET-FAST-004-003 1 0 0.003 MCNP BASE-ENDFBVIL. 1 o )1 1 Jy \/ 11 Eﬁﬁf
_ || [Pu-MET-FaAsT-004-003 1 0 0.003 MCNP CIELO-PU233-MT2 0.99746 [Tl = - T e ha =
= || |PUETFAST-004-004 1 ] 0.003 MCNP BASE-ENDFBVIL. 1 0.95721 ]

1.0025

1.0000
0.9975
0.9950

|1

&

[

]

0.9925

4

=3

THERM

|E| BASE-EMDFEVILT O CIELO-PU23Q-MT2|
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Pu239 MT18 CIELO/ENDFBVII 1

Lfl | |NTER
14 <100 eV ||

! THERM INTER

127

1.1-} il >100 eV

Weighting

091
081

1E-9 1E-8 1E-7 1E-6 1E-5 1E-4 0.001 0.01 0.1 1 10

Incident energy (MeV)

Noticeable change:
PU-INTER can move by +1700 pcm or -400 pcm

PU-THERM can move by +500 pcm

© 2016 Organisation for Economic Co-operation and Development
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Pu239-MT18 CIELO/ENDFEBVII.1

Critical / Subcritical | Alarm /Shieldng | Fundamental physics | Correlation Matrix | RankSmiar |  Keff trends plots |

&) 7] Fissile material “|| Case I» Exp. Exp. Uncertainty Code Library Calc. Calc. Uncertainty CfE
— | |puETFAST-001-001 [t 0.00179 MCNPE ASVM_ENDFBVTI 1 0.93973 1e-5 0.93973 A
PUMET-FAST-001-001 B 0.00129 MRS CIELO-PU239MT18 0.99973 165 0.99973 D
PUMET FAST-002-001 0.002 MCNPE ASVM_ENDFEVIIL 0.99978 1e5 0.99978
PUMET-FAST-002-001 1 0.002 MCNPE CIFLO-PUZ39MT 18 0.99378 105 0.93978
1 0.003 MRS ASVM_ENDFBVIIL 100201 185 1.00201
1 0.003 MCNPE CIELOPU233 MT18 1.00201 1e5 1.00201
1 0.003 MCNPE [ASVM_ENDFBVITT 0.99583 105 0.99583
1 0.003 MRS CIELO-PU239MT18 0.99538 185 0.99538
1 0.003 MCNPE ASVM_ENDFEVIIL 0.99553 1e5 0.99553
PUMET-FAST-003-003 1 0.003 MCNPE CIFLOPU239MT 18 0.93553 1e5 0.93553
PU-MET-FAST-D03-004 003 ASVM_ENDFBVIIL 0.99686 185 099586
PUMET FAST 003-004 0.003 M CIELOPU233 MT18 0.99688 1e5 0.99688
FU-MET-FAST-003-005 0.003 MO ASmDEEVTI L 0.35782 185 0.39752
PUMET-FAST-D03-005 0.003 s oo MT 18 l0.99782 185 0.99732
PUMET FAST-004-001 1 0.003 M BVIIL 0.99717 = 0.99717
FU-MET-FAST-004-001 1 0.003 PG 1 5T 18 0. -5 0.35718
PU-MET-FAST-004-002 1 0.003 MRS svi_SFEVIIL 0.2 185 0.9978
PUMET-FAST-004-002 1 0.003 MRS 239MT 18 e A 1e5 0.99762
FU-MET-FAST-004-003 1 0.003 MCNFE ASVM_ENDFEVITL 0. 1e5 0.357% i
!
| |
LA
BNAB-H TPAR +TEPCON E
CENDL-3.1 Continuous 1 . 0275 .
CIELO-PU239-MT TOTAL
CIELO-PU233-MT 102 1.0250
CIELO-PU239-MT18 _
CIELO-PU239-MT2 1.0225
CIELO-PU233-MT452
CIELO-UZ35-MT-TOTAL 1.0200
CIELO-U233-MT-TOTAL w
5 1.0125
[T
 1.0100
X
ENDF-ENDL Continuous 1.0075
ENDF /BT
Hansen-Roach [ 16-Group 1 . 0050
L-DIV / 92-Group _
LLNL 97-Group 1.0025 EOR
- [[] MDBRDS0 i
[ BACKINES | 20
Flot options 1 o 0000
Averaging: [Ariﬂ’meﬁc v] 0 9975
reduced chi-squared () bars points
Group by: [Specn'u'n -] 09950
...and: |Library - 0.9925 . .
sortby: Averege ingrezsng =] FAST THERM INTER MIXED
[l = ] -
[0~ [ wi], Fover | 1w0fpons [EIASVM_ENDFBVII I CIELO-PU239-WT18]
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BETTER POLICIES FOR BETTER LIVES

Pu239-MT18 Intermediate Spectrum

NI 0 TN DMERTE 11 2 i

P B LRt AL e
0.425 T IR 00 00: IO [ACF

07 ot

g 0.175
£ 0.150
2
0.125
0.100
0075
0.050
0025

W 3 e 4 £ 61055
2 40 LU
bt

1E-5 1E-4 1E-3

1E-2 1E-1

1E0 1E1

Energy (eV)

Nuclear Energy Agency

. Uncertainty
37

() NEA

NUCLEAR ENERGY AGENCY

ASVM_ENDFBVII1
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|CTELO-PU233-MT 18
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CIELO-PU239-MT18
[T] CIELO-PU235-MT2
- [C] CIELO-PU239-MT452
[7] CIELO-UZ35MT-TOTAL
- [ CIELO-U235-MT 102
- [7] CIELOAU235-MT 18
[[] CIELO-U235-MT2

- [7] CIELO-U238-MT-TOTAL
- [] CIELOAU238-MT 102

[[] CIELO-U238-MT18
- [7] CIELO-U238-MT2
- [ CIELO-U238-MT4
-+ [7] ENDF-ENDL Continuous
[ [ ENDF/B-VI

[ Hansen-Reach [ 16-Group
- [] L-DIV f 92-Group
-+ [ LLML 92-Group
|:| MDBEPDS50

[ mEnnES {30

Keff C/E

lot options
veraging: | Arithmetic
[ reduced chi-squared
Group by: |Evaluation ID
...and: |Library

Sort by: | Average increasing
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Figure 1. View of the ZPR-§ Facility

PU-MET-INTER-001

PU-COMP-INTER-001

|DASVM7ENDFBVII1 O CIELO-PU235-MT1 B|

PU-MET-INTER-002
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BETTER POLICIES FOR BETTER LIVES NUCLEAR ENERGY AGENCY
Pu239-MT18 THERM Benchmarks
) F‘h’e;_ e e || case D Exp. Uncertainty Code Library calc. Calc. Uncertainty cE
g D :l:" aiena PU-50L-THERM-001-001 0.005 MCNPE ASVM_ENDFEVTT 1 1.00334 1e-5 1.00394 ~
ElHeu PU-50L-THERM-00 1-001 l0.005 MCNPS CIELO-PU233MT 18 1.0033 1e-5 1.0033
- FE PU-S0L-THERM-001-002 0.005 MCNPE ASVM_ENDFBVIIL 1.00854 165 1.00654
- Ete PU-SOL THERM-001-002 0.005 MCNPE CIELO-PU239MT18 1.00613 1e5 1.00613
~ Fluzss PU-S0L-THERM-001-003 0.005 MCNPE ASVM_ENDFEVTT L 1.00586 1e5 1.00986
EIvx PU-50L-THERM-00 1-003 l0.005 MCNPS CIELO-PU233MT 18 1.00964 1e-5 1.00964
- FsPec PU-SOL-THERM-001-004 ASVM_ENDFBVIIL 1.00963 165 1.00463
. PU-SOLTHERM-001-004 CIELO-PU239MT18 1.00453 1e5 1.00453
= [¥] Physical form
T MET PU-50L-THERM-001-005 1 ASVM_ENDFEVTT L 1.00755 1e5 1.00755
PU-50L-THERM-00 1-005 1 1.00751
7 coMP PU-S0L-THERM-001-006 1 1.00898
. 7] MrsC PU-SOL-THERM-001-006 1 1.00993
4 [ spectrum PU-S0L-THERM-002-001 1 1.00435
[ FAsT PU-50L-THERM-002-001 1 1.0035
- CineR P SOL T ERM 002002 i G U To0ick
;;‘:;M PU-SOL-THERM-002-003 : b7 MCNPS ASVM_ENDFBVIIL 100394
Cod PU-50L-THERM-002-003 foa7 MCNPS CIELO-PU233MT 18 1.00317
B[] Libraries 047 MCNPE ASVM_ENDFBVIIL 1.00613 N
- [7] ASVM_ENDFBVII1 =
- [FBAS
[] BNAB +LIPAR +TEPCON
- [[7] CENDL-3.1 Continuous
- [ CIELO-PUZ39-MT-TOTAL
- [7] CIELO-PU238-MT 102 1.025
CIELO-PU239-MT18
- [C] CIELO-PU239-MT2 1.020
- [ CIELO-PUZ39-MT452
- [7] CIELO-U235-MT-TOTAL
[C] CIELO-U235-MT 102 w 1.015
- [[] CIELO-UZ35-MT 18 (]
- ] CIELO-J2354MT2 = 1.010
- [[] CIELO-U235-MT4 ] % L ’Jj‘ ﬁ |Erq ﬁ
] CIELO-U235-MT452 X 4.005 L. o ke et & 0L b Fﬁ &l -
- [7] CIELO-U238-MT-TOTAL
- [ CIELO-U238-MT 102
- [7] CIELO-J238-MT 18
[C] CIELD-U238-MT2
- [ CIELO-U238-MT4
- [7] ENDF-ENDL Continuous
- [71] ENDFB-VL m
[] Hansen-Roach / 16-Group
- [C]L-DLV [ 92-Group 1 1 1 1 1 1 T T T T T
= hinsing a N I S S S JR L J . N I R S T R 2
NI A P P i R o P g g g
Averaging: | Arithmetic - QS" @Q" é, é, QQ. #, & é, $Q, #, #, @Q. # # # é,
[redued disqured () bars @ ponts RIS QX QXX RQ KK QN QK”RKX”YQ”QX” Q™K™Y
r ' ' *» *» *» *» *» *» *» *» *» *» *» *» > *» *» *» rs
by (Bt ) = g 9 O O & o & & Y 9 9 I I 9 I & O N
s 2| 2 @ O O B o & B o o o & & & N N N N
Sortby: [Average inreasing o R <Q <Q <Q < <Q <Q Q < < < < < < < < < < Q\S
) | Gonamn]| 1015 . [ over Al P ‘DASVM_ENDFBV\H DCIELO-PU23Q-MT18|
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Pu239-MT102 CIELO/ENDFBVII.1

[
0.91
O 1
-
E 08 INTER
: | 1eV-10 eV
071
06+
E9  1E§  1E7  1E6  1E5  1E4 0001 001 01 ! 10
Incident energy (MeV)

Noticeable change:
PU-THERM can move by +500 pcm
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Nuclear Energy Agency
Pu239-MT102 CIELO/ENDFBVII.1

Keff trends plots |

Critical / Suberitical I Alarm [ Shielding I Fundamental Physics Correlation Matrix I Rank,

L Filter ; * 1) case D Exp. Uncertainty Code Library Calc. Calc. Uncertainty CJE
= ‘:J" ateril PU-MET-FAST-001-001 0.00125 MCNPS ASVM_ENDFBVIIL 0.99975 1e-5 0.99973
- [ HEU PU-MET-FAST-001-001 0.00129 MCMPS CIELO-PU239-MT 102 0.99975 1e-5 0.99979
- Fu PU-MET-FAST-002-001 0.002 MCNP& ASVM_ENDFBVIIL 0.99978 1e5 0.99978
[ PU-MET-FAST-002-001 0.002 MCNPE CIELO-PU235-MT 102 0.99578 1e-5 0.99378
[uzs PU-MET-FAST-003-001 1 0.003 MCNPS ASVM_ENDFBVIIL 1.00201 1e-5 1.00201
M PU-MET-FAST-003-001 1 CIELO-PU239-MT 102 1.00201 1e-5 1.00201
- []seec PU-METFAST-003-002 1 ASVM_ENDFBVIIL 0.99583 1e-5 0.99583
.- [7] Physical form PU-MET-FAST-003-002 1 CIELO-PU235-MT 102 0.99601 1e-5 0.99601
PU-MET-FAST-003-003 1 0.99553 1e-5 0.99553
PU-MET-FAST-003-003 1 099553 1e5 0.99553
PU-MET-FAST-003-004 1 0.99688 1e-5 0.99666
PU-MET-FAST-003-004 1 kL O-PU233-MT 18 0.99688 1e-5 0.99683
PU-MET-FAST-003-005 ] ' N 0.99792 1e-5 0.99792
PU-METFAST-003-005 0.003 MCNPG k 0.99792 1e-5 0.99792
PU-MET-FAST-004-001 0.003 MCNPE ASVM_ENDFBVIT L 0.95717 1e-5 0.99717
PU-MET-FAST-004-001 MCMPS CIELO-PU235-MT 102 0.99718 1e-5 0.99718
PU-MET-FAST-004-002 MCNP& ASVM_ENDFBVIIL 0.9978 1e5 0.9976
PU-METFAST-004-002 i CIELO-PU235-MT 102 0.99762 1=-5 0.99762
PU-MET-FAST-004-003 ASVM_ENDFBVIIL 0.957% 1e-5 0.997%
- [ BAS
- [] BNAB-LIPAR +TEPCON 1.0250 T
[] CENDL-3.1 Continuous
- [ CIELO-PUZ39-MT-TOTAL 1.0225
- [¥] CIELO-PU239-MT102
[] CIELO-PU233-MT 18
- ] CIELO-PU239MT2 1.0200
- [ CIELO-PUZ39-MT452
- [7] CIELO-J235-MT-TOTAL 1.0175
[] CIELO-U235-MT 102
- [] CIELO-U235-MT 18 1.0150
- [ CIELO-U235-MT2
[ CIELO-U235-MT4
- 7] CIELO-U235-MT452 L 1.0125 -
- [C] CIELOAU238-MT-TGTAL o
[ anoume o © 1.0100
[[] CIELO-U233-MT 13 b
- [C] CIELO-U238-MT2 x 1.0075
- [ CIELO-U238-MT4
- [7] ENDF-ENDL Continuous
. Eloormar L 1.0050
Hansen-Roach [ 16-Group
S vl 1.0025
[ LLML 92-Group
Clunoone - 1.0000
Plot options
Averaging: [Ariﬂ'u'netic v] 0 99?5 | L
[ reduced chi-squared (©) bars @ points
Group by: [Spectrum -] 09950
-~ere ~'| 0.9925 ; :
sty [encaeengeming =) FAST THERM INTER MIXED
[ [Top v W], Flover | 100/ points

|D ASWYM_ENDFBEVINM B CIELO-PU233-MT102 |
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BETTER POLICIES FOR BETTER LIVES NUCLEAR ENERGY AGENCY
[ Critical / Subritical | Alarm / Shielding | _Fundamental Physics | Correlation Matrix | Rank Simlar | Kefftrends plots |
lr._“ F'il_be; i terial “!| case D Exp Exp. Uncertainty Code Library Calc. Calc. Uncertainty CfE
[ Pisie materia PU-SOL-THERM-001-001 1 .03 MCNPe ASVM_ENDFEVIT1 100394 165 1.00394 &
PU-SOL-THERM-00 1-001 1 0.005 MCrPs CIELO-PU238MT 102 100402 Ies 1.00402 3
PU-SOL-THERM-001-002 1 0.005 MCNPs ASVM_ENDFEVIIL 1.00654 s 1.0065%
PU-S0L-THERM-001-002 1 0.005 MCNPG CIELO-PU233MT 102 1.0067 ies 1.0067
PU-SOL-THERM-00 1-003 1 0.005 MCrPs ASVM_ENDFEVII L 100386 Ies 100386
PU-SOL-THERM-001-003 1 0.005 MCNPs CIELO-PU233MT 102 Lo s Low12
PU-SOL-THERM-001-004 1 0.005 MCNPG ASVM_ENDFEVIIL 1.00463 ies 1.00463
- @ P_Emcl form PU-SOL-THERM-00 1-004 1 0.005 MCrPs CIELO-PU238MT 102 100455 Ies 100485
PU-S0LTHERM-001-005 1 0.005 MCNPs ASVM_ENDFEVIIL 1.00755 Ies 1.00755
PU-50L-THERM-D01-005 1 0.005 MCNPe CTFLO-PU23-MT 102 1007 ies 10078
PU-SOL-THERM-00 1-006 i 0.005 MCHPs ASVM_ENDFEVII L 100858 1es 100838
PU-S0L-THERM-001-006 1 0.005 MCNPs CIELO-PU235MT 102 100881 Ies 1.00881
PU-S0L-THERM-002-001 1 b.0047 MCNPe ASVM_ENDFBVIT L 100435 ies 1.00435
PU-SOL-THERM-002-001 i 0.0047 MCHPs CIELO-PU238MT 102 10043 1es 1.00438
PU-SOL-THERM-002-002 1 0.0047 MCNPs ASVM_ENDFEVIIL 100548 Ies 1.005%
PU-S0L-THERM-002-002 1 b.0047 MCrPe CTFLO-PUZ35-MT 102 100551 Tes 100551
PU-SOL-THERM-002-003 i 0.0047 MCHPs ASVM_ENDFEVII L 100354 1es 100384
PU-SOL-THERM-002-003 1 0.0047 MCNPs CIELO-PU235MT 102 1.0035 Ies 1.00358
PU-S0L-THERM-002-004 1 b.0047 MCrPe ASVM_ENDFBVTT L 100613 Tes 100613 il
ASVM_ENDFBVIIL =
BNAB-+LIPAR +TERCON 1.030
CEMNDL-3. 1 Continuous
1.025
1.020
w 1.015
3]
« 1.010
s | hm 56 E
o
¥ 1.005 PR RRBOON = B 1 £ O = M U X 8 A I e O o 0
1.000
. 0.995
ENDF-ENDL Continuous
B[] ENDF/BVT Wl 0.990
Hansen-Roach [ 16-Group
L-DIV [ 92-Group T T T T T T T T T T
[] LLNL 92-Group
B < gé\ gm"-’ 5\" 9@' g"h 5@ & 913’ 55’ sg('\ g'@ g“‘b 96"
Averaging: |Arithmetic v * Q_@ q_@ qg‘ Q‘é Q_;@‘ @ Q‘* q_@‘ Q‘* q_@ q_@‘ Q_@‘
reduced chi-squared (") bars (@) points « & « « « « «
' I + d ' * ' * d » I + ' d I + ' d I *
: " W " v W v N v v N v v N N\ v - N W v
— RN A A R N AR AN N N AV IV N N N O A
et SN ) ) ) ) ) ) ~ V) ) ) ) ) ) ) ) ) ) <
Sortby: | Average inaeasing =l N Q <Q Q Q Q A4 Q Q Q Q Q R Q Q <Q Q Q QQ
(G| 0] . Fover [ 100poes [0 ASVM_ENDFBVI B CIELO-PU233-MT102]
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Pu239-MT452 CIELO/ENDFBVII.1
1 —
o | THERM
£ 09l
% L ow Medium
2 ol Inter Inter
0971 |
E9  1E8  1E7  1E6  1E5  1E4 0001 00 01 : 10
Incident energy (MeV)

Noticeable change:
PU-THERM can move by -200 pcm

and Development
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@) OECD Nuclear Energy Agency AFNEA
Pu239-MT452 Summary

| critical / Suberitical | Alarm /Shielding | Fundamental Physics | Correlation Matrix | RankSimilar | Keff rends plots

o F\Iher. . X < Exp. Exp. Uncertainty Code Library Cale. Calc. Uncertainty CJE
- [ Fssie materia 1 0.00129 MCNPS [ASVM_ENDFBVIIL 0.39573 1e-5 0.93573
PU . = . .

U 1 0.00123 MCNPE [CIELO-PU233-MT452 0.9398 1e-5 0.9938
T 1 0.002 McnPs |ASVM_ENDFBVIIL D.99978 1e-5 0.99978
EU 1 0.002 MCNPE (CIELO-PU239-MT452 0.93979 1e-5 0.99379
U233 1 0.003 MCNPs |ASVM_ENDFBVIIL 1.00201 185 1.00201
o 1 McnPs [CIELO-PU239-MT452 1.00202 1e5 1.00202
. [ sPEC 1 MCNPE ASVM_ENDFBVIIL D.93583 165 0.99583
@ ical form PU-MET-FAST-003-00 [CIELO-PU233-MT452 0.93579 185 0.99579
Y PU-MET-FAST-003-003 ASVM_ENDFBVIIL D.93553 1e5 0.99553
PU-MET-FAST-003-003 [CIELO-PU233-MT452 0.93554 1e-5 0.99554
PU-MET-FAST-003-004 JASVM_ENDFBVIIL 0.93666 185 0.99666
PU-MET-FAST-003-004 1e5 0.9956
PU-MET-FAST-003-005 1e-5 0.99752
PU-MET-FAST-003-005 0.99793
PU-MET-FAST-004-001 0.99717
PU-MET-FAST-004-001 0.93713
PU-MET-FAST-004-002 0.003 McnPs |ASVM_ENDFY 0.9976
; PU-METFAST-004-002 0.003 MCNPE (CIELO-PU239-MT45 0.9976
L[] Lbraries PU-MET-FAST-004-003 0.003 MCNPE |ASVM_ENDFBVIIL 0.997%6 il
- [#] ASVIM_ENDFBVII1 =
BAS
BNAB-+LIPAR+TEPCON
CENDL-3.1 Continuous 1 . 0225
CIELO-PU239-MT-TOTAL
CIELO-PUZ3E-MT 102 1.0200
CIELO-PU233-MT 18
CIELO-PU239-MT2
CIELO-PU239-MT452 1.0175
CIELO-U235-MT-TOTAL
CIELO-U235-MT102 1.0150
CIELO-U235-MT 18
CIELO-U235-MT2 1.0125
CIELO-U235MT4 '
CIELO-U235-MT452 w
CIELO-U238-MT-TOTAL a 1.0100
CIELO-U238-MT102 —
)
CIELO-U238-MT18 T 1.0075
CIELO-U238-MT2 X
CIELO-U238-MT4
EMDF-ENDL Continuous 1 o 0050
ENDF/B-VI b
Hansen-Roach / 16-Group 1 . 0025
L-DIV [ 92-Group
LLML 92-Group
=l unoone z 1.0000
Flot options
Averaging: [Ariﬂ'lmebc 0 9975
reduced chi-squared () bars
Group by: [Spednm 09950
w.and: [Lib(arv 0 9925
Sortby: |Average inreasing FAST THERM INTER MIXED
I . [ - il
oo w] i, [Cover| 00 pants [= Asvm_EnDFBVIN B CIELO-PU233-MT452]
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Pu239-PNFS CIELO/ENDFBVII.1

o1} .| Below 4.5 MgV |~

5E ? < | Incident Energy — 3200000 uev
4E-7-:

=1 SDF not a

\
Above 4.5 MeV

2E-T+

function of Ein!

Computed function (b/eV)

171 Incident Energy
A (softer spectrum)

Outgoing energy (MeV)
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Impact of CHI @ Incident Energy 5.5 MeV

For PMFOO1 using CHI @ Ein=5.5 MeV, difference
IS +50 pcm.

Only 5% of fissions are above 5.5 MeV, so ~5 pcm
Impact.

© 2016 Organisation for Economic Co-operation and Development
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BETTER POLICIES FOR BETTER LIVES

Pu239, Sum of MF18,MT102,MF452

| Critical /Suberitical_|_Alarm /Shielding_| _Fundamental Physics | _Correlation Matrix_|_RankSmlar | Kefftrendsplots |

B
Nuclear Ener AYNEA

NUCLEAR ENERGY AGENCY

y Agency

: Filter 1] Case D Exp. Exp. Uncertainty Code Library Cale, Calc. Uncertainty CJE
E1- [ Fissile material
- PU-MET-FAST-001-001 1 j0.00129 MCHPE |ASVM_ENDFBVIIL 0.99979 1e5 j0.99979
PU-MET-FAST-001-001 1 0.00129 MCHFE (CIELO-PU235-MT-TOTAL 0.3938 1e5 0.39%8
PUMET-FAST-001-001 1 0.00129 MCHPE ICIELOPU239MT 102 0.99979 1e5 l0.99973
PUMET FAST-001-001 1 l0.00129 MCNPE CIELO PU239 MT18 0.99379 1e5 l0.99979
PUMET-FAST-001-001 1 0.00129 MCHPE ICIFL O-PLU239MT452 0.93%8 1e5 0.9398
PUMET-FAST-002-001 1 j0.002 MCHPE |ASVM_ENDFBVIIL 0.99978 1e5 l0.99978
PU-MET FAST 002-001 1 j0.002 MCNPE [CIELO PUU239 MT TOTAL 0.99979 1e5 0.99979
PUMET-FAST-002-001 1 o.00z2 MCHPE ICIFL O-PU239MT 102 0.93978 105 0.33978
PUMET-FAST-002-001 1 j0.002 MCNPE CIELOPU239 T 18 0.99978 1e5 l0.99978
PU-MET-FAST-002-001 1 j0.002 MCHFE ICIELO-PU235-MT452 0.39373 1e5 0.39573
PUMET-FAST-D03-001 1 j0.003 MCHPE |ASVM_ENDFBVIIL 1.00201 1e5 100201
PU-MET FAST 003-001 1 j0.003 MCNPE [CIELO PU239 MT TOTAL 1.00202 1e5 1.00202
PUMET-FAST-003-001 1 0.003 MCHPE ICIFL O-PLU239MT 102 1.00201 1e5 1.00201
PU-MET-FAST-D03-001 1 j0.003 MCHPE ICIELOPU239MT 18 1.00201 165 1.00201
PU-MET FAST 003-001 1 0,003 MCNPE ICIELO PU239 MT452 1.00202 1e5 1.00202
PUMET-FAST-003-002 1 0.003 MCHPE |ASVM_ENDFBVITL 0.99583 105 0.99583
PUMET-FAST-003-002 g R — T R e (CIELO-PU239MT-TOTAL 0.99512 1e5 0.99512
PU-MET-FAST-003-002 nry L IoposYN L JLD \ Jard 7 (CIELO-PU233-MT 102 0.99601 1e-5 0.99601
PU-MET-FAST-003-002 I\ | U | womy I 7L VYvarq . & CIELO-PUIZ33-MT 18 0.99598 1e-5 0.99598
1
NAB-+LIPAR +TEFCON
EMDL-3. 1 Continuous 1 " 02?5 B I e S u ) C I E L O
CIELO-PU239-MT-TOTAL 1.0250
CIELO-PU239-MT102 . -
CIELO-PU239-MT18
TELO-PUZ33-MT2 1.0225
CIFLO-PU239-MT452
TELO-U2354MT-TOTAL 1.0200
TELO-U235-MT 102
TELO-U235MT 18 1.0175
[ELOAU2354MT2 e
[EL0-U235-MT4 1.0150 —
TELO-U2354MT452 w
CIELO-U238-MT-TOTAL o 1.0125 T
bt _
e
o 1.0100
X
o8 1.0050 o e I NN IR B g (S S U I O e
MT18 i
Flot op 1.0000 i
Averag - 0 9 97 5 4
M 45 p e .
_ I 2 j 0.99501 || = = 2L B L P AR D R
...anat | Liorary - 0.9925 . . .
Sortby: [ Wnpssenaeioe =) FAST THERM INTER MIXED
_ T = -
[0 ][ wf], Elover [ 100} ]ponts [ ASVM_ENDFBVIN B CIELO-PU233-MT-TOTAL [ CIELO-PU239-MT102 [ CIELO-PU238-MT18 O CIELO-PL239-WT452
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BETTER POLICIES FOR BETTER LIVES NUCLEAR ENERGY AGENCY

# | Version Description Format | Link Documents
1 u235g6 GANDR. fit of PFNS at thermal and fast(1.e-5 eV, 500-2000 eV) (IAEA) ENDF zip [1,2]
2 ACE 7ip

3 Pointwise thermal spectrum in Dosimetry format ENDF txt

4 Thermal spectrum in 640-group Dosimetry format ENDF txt

5 Thermal spectrum in text format (E, spectrum, unc.) text txt

6 u23504brc2 Resonance evaluation ORMNL4 combined with BRC2 evaluation for fast neutrons (Rev.1, moved last zero point im MTS to 2.25 keV, 10 April 2015) | ENDF zZip [4]
7 Rev.1 (fixed Doppler broadening between 2 and 2.25 keV) ACE zip [4,5]
g u235g6nj4 u235g6 with inelastic data from JENDL-4 evaluation, 16 April 2015) ENDF zip

9 ACE 7ip

10 | u235ib0204cWgbanu u235 evaluation - see document [7], August 2015) ENDF zip

11 ACE zip

12 | u235g6a GMA PFNS at thermal, GANDR. fast(1.e-5 eV, 500-2000 eV) (IAEA) ENDF zip

13 ACE zZip

14 | u235g6b GMA PFNS at thermal, ENDF/B-VIIL.1 above (IAEA) ENDF zip

15 ACE zip

16 | u235g6¢C GMA PFNS at thermal, Talou (PFNS CRP) above (IAEA) ENDF 7ip

17 ACE zip

18 | u235ib02i2g6cnu3f2 IRSN.v2 resonance, IAEA beta2 fast, GMA PFNS thermal, Talou above (IAEA PFNS CRP), tweaked nu-bar ENDF withdrawn | [8]
19 | u235ib02i2ag6cnu3f2 Same as u235ib02i2gecnu3f2 with resonance parameters corrected for the loss of digits ENDF zZip [8]
20 ACE zZip

21 | 235U_ENDF_LANL_19c ENDF/B-VIII starter file (A.C.(Skip) Kahler) ENDF zip [8]
22 ACE zip

23 | u235ib06aol17gocnusct2 | New Empire calculation “"ibga”, improved RR parameters "o017c¢” (corrected for missing data above 20 MeV on 20-Apr-2016) ENDF zip

24 (include heating, 20-Apr-2016)

u235ib06a017g6cnuscf2.endf [ rwew | wier | st | v

530/895 20/32 121/403 27/84

I 22/180 6/21 15/43  0/23

LEU 472/1612 0/0 0/1 0/5

N 1347436 0/7 40/67  0/26

Co-oper Development




@) OECD Nuclear Energy Agency LyNEA
U235 MT2 CIELO/ENDFBVII.1

1.1
1.08-:
1.06-:
1.04-:
1.02-:

0.98+
0.96+
0.94+

092t | | ! | | | i | | |
1E-9 1E-8 1E-7 1E-6 1E-5 1E-4 0.001 0.01 0.1 1 10

Incident energy (MeV)

Weighting

Fast benchmarks increase
Changes to thermal benchmarks are small
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U235 MT2 CIELO/ENDFBVII.1

Critical / Subcritical | Alarm / Shielding | Fund I Physics | Correlation Matrbc | Rank Simiar | Keff trends plots
“ || Case ID Exp. Exp. Uncertainty Code Library Calc. Calc. Uncertainty CfE
PU-SOL-THERM-007-003 1 0.0047 MCNPS ASVM_ENDFBVIIL 101002 1e-5 101002 -
PU-SOL-THERM-007-003 1 0.0047 MCNPS CIELO-U235-MT2 1.01002 1e-5 1.01002
| IPU-SOL-THERM-007-004 1 0.0047 MCNPE ASVM_ENDFBVIIL 1.00338 1e-5 1.00338
PU-SOL-THERM-007-004 1 0.0047 MCNPS CIELO-U235-MT2 1.00338 1e-5 1.00338
PU-SOL-THERM-007-005 1 0.0047 MCNPS ASVM_ENDFBVIIL 100561 1e-5 1.00561
PU-SOL-THERM-007-005 1 0.0047 MCNPS CIELO-U235-MT2 100561 1e-5 100561
PU-SOL-THERM-007-005 1 0.0047 MCNPS ASVM_ENDFBVITL 0.99851 1e5 099851
PU-SOL-THERM-007-006 1 0.0047 MCNPS CIELO-U235-MT2 0.99851 1e-5 0.599851
PU-SOL-THERM-007-007 1 0.0047 MCNPS ASVM_ENDFBVITL 0.99309 1e5 0.99809
PU-SOL-THERM-007-007 1 0.0047 MCNPS CIELO-U235-MT2 0.99809 1e-5 0.59809
PU-SOL-THERM-007-008 1 0.0047 MCNPG ASVM_ENDFBVITL 1,00053 1e-5 1,00053
PU-S0L-THERM-007-008 1 0.0047 MCNPS CIELO-U235-MT2 1,00053 1e-5 1,00053
PU-SOL-THERM-008-016 1 0.0033 MCNPS ASVM_ENDFBVIIL 1.00853 1e-5 1,00853
PU-SOL-THERM-008-015 1 0.0033 MCNPE CIELO-U235-MT2 1.00853 1e-5 1.00853
PU-SOL-THERM-008-017 1 0.004 MCNPS ASVM_ENDFBVIIL 101173 1e-5 101173
PU-SOL-THERM-008-017 1 0.004 MCNPS CIELO-U235-MT2 101173 1e-5 1.01173
PU-SOL-THERM-008-018 1 0.004 MCNPS ASVM_ENDFEVIIL 101567 1e-5 101567
PU-SOL-THERM-008-018 1 0.004 MCNPS CIELO-U235-MT2 101567 1e5 1.01567
BNAB +LIPAR +TEPCON PU-SOL-THERM-008-015 1 0.0023 MCNPS ASVM_ENDFEVIIL 100922 1e-5 1.00922 i
CENDL-3.1 Continuous
CIELO-PUZ39-MT-TOTAL
CIELO-PU239-MT102 _ -
CIELO-PU233-MT 18 -
CIELO-PUZ39-MT2 £ 1.0125 T
CIELO-PUZ39-MT452
CIELO-U235-MT-TOTAL
CIELO-U235-MT102 1.0100
CIELO-U235-MT18
CIELO-U235-MT2
CIELO-U235-MT4
CIELO-U235-MT452 1.0075
w
B
ENDF-ENDL Continuous = 1.0025
ENDF/B-VI é
Hansen-Roach { 16-Group
L-DIV / 92-Group 1.0000
LLNL 92-Group "
MDBPDS50
MENDF& / 30-Group
RED2002 Continuous [ 0' 99?5
- [ UKNDL -
Plot options
Ave(aglng:[ v] 0'9950
reduced chi-squared (") bars @) points
Group by: [Spedrum v] 0.9925
.Hand:[Library v]
Sorty: o =] THERM INTER FAST MIXED

+ Elover [ 100 points [ ASVM_ENDFBVIN [ CIELO-U235-MT2

© 2016 Organisation for Economic Co-operation and Developme



@)) OECD LY NEA

Nuclear Energy Agency

BETTER POLICIES FOR BETTER LIVES NUCLEAR ENERGY AGENCY
U235 MT2 CIELO/ENDFBVII.1
—
HMF Benchmarks
| Critical / Subrtical | Alarm / Shielding | Fundamental Physics | Correlation Matrix | RankSmiar | Keff trendsplots |
IDTII__T:: ’ terial * | caseD Exp. Exp. Uncertainty Code Library Calc. Calc., Uncertainty CfE
-] isslle material -
-~ [FPU HEL-MET-FAST-078-019 0.9986 0.0021 MCNPE CIELO-U235MT2 l0.99897 1e5 1.000371
. EU HEL-MET-FAST-078-020 0.3989 0.0021 MCNPS [ASVM_ENDFBVITL 0.357192 =5 0.39829
EU HEL-MET-FAST-073-020 0.9989 0.0021 MCHPE CIELO-Uz35MT2 l0.99924 1=5 1.00034
- FILEY HEL-MET-FAST-078-021 0.9992 0.0025 MCNPE [ASVM_ENDFBVIIL 0.996812 1e5 0.99761
- [Fluzss HEL-MET-FAST-078-021 0.3932 0.0025 MCNPS CIELO-U235-MT2 0.39954 =5 1.00034
- [ M HEL-MET-FAST-078-022 1 0.0018 MCHPE [ASVM_ENDFBVTTT 0.3975 =5 0.9975
. [ sPEC HEL-MET-FAST-078-022 1 0.0019 MCNPE CIELO-U235MT2 l0.99996 185 0.99946
- [F] Physical form HEL MET FAST 079001 0.99% 0.0015 MCNPE ASVM_ENDFBVITL 0.99936 15 0.99976
- [7] MET HEL-MET-FAST-073-001 0,999 0.0015 MCHPE CIFL 04123572 1.00784 =5 1.003241
. HEL-MET-FAST-073-002 0.9996 0.0014 MCHPE [ASVM_ENDFBVITL 0.99916 185 0.99956
HEL MET FAST 079002 0.99% 0.0014 MCNPE CIELO U235 M2 1.00241 15 1.002811
HEL-MET-FAST-073-003 0,999 0.0015 MCHPE [ASVM_ENDFBVTTT 1.0005 =5 1.0009
= HEL-MET-FAST-073-003 0.99%6 0.0015 MCHPE CIELO-Uz35MT2 100352 185 1.004022
HEL MET FAST 075004 0.99% 0.0014 MCNPE ASVM_ENDFBVITL 1.000969 15 1.00137
HEL-MET-FAST-073-004 0,999 0.0014 MCHPE CIFL 04123572 1.0033 =5 1.004302
HEL-MET-FAST-073-005 0.99%6 0.0015 MCHPE [ASVM_ENDFBVIIL l0.99932 185 1.00032
HEL MET FAST 079-005 0.99% 0.0015 MCNPE CIELO U235 M2 1.0029 15 1.003301
& HEL-MET-FAST-080-001 1 0.0012 MCHPE [ASVM_ENDFBVITT 1.01031 1=5 1.01031 E
- [ Libraries HEL-MET-FAST-080-001 1 0.0012 MCHPE CIELO-U235-MT2 101317 125 101317 -
- [J] ASVM_ENDFBVTT1 =
BAs 1.0175
NAB-+LIPAR +TEPCON
ENDL-3. 1 Continuous 1 '01 50 T
- [[]] CIELO-PUZ39-MT-TOTAL
CIELO-PU239-MT102 1.0125
- [[] CIELO-PU235-MT18 _
- [] CIELO-PU2334MT2 1.0100 ]
B 1.0075 —
- W 1.0050 | +
- [¥] CIELO-U235-MT2 j Il
el RN I | EnE——— | E [ W | . e Jit .- bt Wl RN el S
<[] CIELO-J235-MT452 X 1.0000 T
. a
0.9975 I
|
0.9950
- [ CIELO-U238-MT4
- [7] ENDF-ENDL Continuous 0.9925
[} [C] ENDF/B-VI T
= iansen-Roach [ 16-Group 0_9900
= DIV [ 92-Group 0 9875
LLML 92-Group il . 1 L
[ samenn &
i N
— SIS TSI R ISP P S S N N S P P P AP
Averaging: [Ariﬂ\meﬁ( - I
AT A A A AN AN AN A NN AN AN AN NN A AN NN
S reduced chi PPE—— o ) =) S S ] S S ) ] =) S S S ] ) S o o =) S S ]
[ r=ticed ché spared S b= lpan g?‘ gV' g?‘ 53‘ 3?' g?‘ 53' *V‘ g?' g?‘ g?‘ 3?' 3?‘ 3?‘ g?‘ 53' g?' g?‘ g?‘ g?‘ g?' 3? g?‘
Group by: [Evaluation 1D = A" AT AT AT AT AT AT AT A A AT AT AT AN AN AN AN A AT AN
e R o O R R N R
wand: [lefary vl
C P L P P PP AP PP P LA LLLS
srtoy: e e SH N I S S I R R R A A A S S R S SN i R R g
[on =] 0k, Dlover [ 100 fpoints O ASVM_ENDFBVIN B CIELO-U235-MT2
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U235 MT4 CIELO/ENDFBVII.1
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BETTER POLICIES FOR BETTER LIVES NUCLEAR ENERGY AGENCY
U235 4 CIELO/ENDFBVII.1
ID F%E:: | terial Casze ID Exp. Exp. Uncertainty Code Library Cale, Calc. Uncertainty CfE
= issile material
HEU-MET-FAST-048-007 0.9998 0.005 MCMPE ASYM_ENDFEVII1 1.00163 le-5 1.00183
HEU-MET-FAST-048-007 0,9958 MCNPS CIELO-U235-MT4 0.99919 1e-5 0.99339
HEU-MET-FAST-043-008 0.9981 MCMP& ASVM_ENDFEVIT1 10.998709 1e-5 1.00061
HEU-MET-FAST-048-008 0.9981 MCMPE CIELO-U235-MT4 I0.99686 le-5 0.998758
HEU-MET-FAST-048-009 00,9933 ! MCNPS ASVM_ENDFBVII1 0.59855 1e-5 1.00025
HEU-MET-FAST-043-009 0.9983 0.0024 MCMP& CIELO-U235-MT4 10.99678 1e-5 0.998477
HEU-MET-FAST-048-011 0.9997 JASYM_ENDFEVII1 1.004529 le-5 1.00483
HEU-MET-FAST-048-011 00,9957 CIELO-U235-MT4 1.00253 1e-5 1.002831
HEL-MET-FAST-048-012 1.0005 ASVM_ENDFEVIT1 1.00122 1e-5 1.00072
HEU-MET-FAST-048-012 1.0005 le-5 0.99915
HEU-MET-FAST-048-013 0,9939 1e-5 1.00589
HEL-MET-FAST-048-013 0.9989 1e-5 1.004355
HEU-MET-FAST-048-014 10011 le-5 0.99885
HEU-MET-FAST-048-014 1.0011 1e-5 0.997103
HEU-MET-FAST-048-015 0.9981 1e-5 1.00057
HEU-MET-FAST-048-015 0.9981 . CIELO-U235-MT4 le-5 0.998527
HEU-MET-FAST-048-016 0,9938 0.004 MCNPS ASVM_ENDFBVII1 1e-5 0.99521
HEU-MET-FAST-048-016 0.9988 0.004 MCMP& CIELO-U235-MT4 1e-5 0.993853
[ Libraries HEL-MET-FAST-048-017 0.0078 0.0054 MCNPG ASVM_ENDFEVITL 0.990686 18-5 0.99287
ASVM_ENDFBVIT1 =
BAS
ENAB-+LIPARATEPCON T T
CENDL-3. 1 Continuous 1'00?5
CIELO-PU239-MT-TOTAL
CIELO-PU239-MT102
CIELO-PU235-MT13
CIELO-PU239-MT2 1'0050 _ —_
CIELO-PU239-MT452
CIELO-U235-MT-TOTAL T
CIELO-U235-MT102
CIELO-U235-MT18 1'0025
CIELO-U235-MT2 _
CIELO-U235-MT4
CIELO-U235-MT452 [17]
CIELO-U238-MT-TOTAL a 1'0000
CIELO-U238-MT102 N—
CIELO-U233-MT18 b T
CIELO-U238-MT2 ~
CIELO-U238-MT4 0'9975
ENDF-ENDL Continuous
ENDF/B-VI m
Hansen-Roach [ 16-Group
L-DIV [ 92-Group o' 9950
LLNL 92-Group
[ nan@nn s 2
Flot options -4
Averaging: [An tic v] 0_9925 .........................
reduced chi-squared paints
Group by: [Mm v] 0 9900
...and: [Lhrary v] -

Sortby: [A\rerage increasing

=]

T -]

B over |

100

*points

INTER

O ASVM_ENDFEYIIN B CIELO-U235-MT4

THERM
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BETTER POLICIES FOR BETTER LIVES NUCLEAR ENERGY AGENCY

U235 MT4 CIELO/ENDFBVII.1 HM-F/M

| critical / Subritical | Alerm /Shielding | Fundamental Physics | Correlation Matrix | RankSimilar | Kefftrends plots |

T A— | S — =2 Salucn Code e B Gl ok
- [F]PU HEU-MET-MIXED-003-038 - 0.0014 MCNPS |ASVM_ENDFBVII1 1,004705 1e-5 1.002% o
HEU-MET-MIXED-003-039 - 0.0014 MCNPS ICIELO-U235-MT4 100251 1e-5 1000709
HEU-MET-MIXED-003-040 - 5= MCHPG ASVM_ENDFBVII1 1,005696 1e-5 100433
HEU-MET-MIXED-003-040 I 324 MCNPS ICIELO-U235-MT4 1.00328 1e-5 1.001987
HEU-MET-MIXED-003-041 . 924 MCNPS ASVM_ENDFBVII1 1001419 1e5 1,00202
HEU-MET-MIXED-003-041 - a4 MCNPS ICIELO-U235-MT4 099515 1e-5 0.99573
HEU-MET-MIXED-003-042 - 94 MCNPE |ASVM_ENDFBVII1 1.003102 1e-5 10015
=[] Physical form HEU-MET-MIXED-009-042 - 94 MCHPG CIELO-U235-MT4 1.00108 1e-5 0.993481
HEU-MET-MIXED-003-043 - 3e-4 MCNPS |ASVM_ENDFBVII1 100103 1e-5 1.00123
HEU-MET-MIXED-003-043 . 324 MCNPS (CIELO-U235-MT4 0.99%% 1e-5 0.99965
- ] comp HEU-MET-MIXED-010-003 9826 0.006 MCNPG ASVM_ENDFBVII1 0.979043 - 0.99638
- [ MISC HEU-MET-MIXED-010-003 . 0.008 MCNPS CIELO-U235-MT4 0.97692 e 0.994219
= [7] Spectrum HEU-MET-MIXED-010-004 9876 0.004 5 ASVM_ENDFBVII1 0.985724 e 0.9981
- [J] FAST HEU-MET-MIXED-010-004 0.004 ¢ CIELO-U235-MT4 0.98391 e 0.996264
NTER HEU-MET-MIXED-011-003 1.0002 0,0031 MCNPS |ASVIM_ENDFBVIIL 1.00105 1e-5 100085
ERM HEU-MET-MIXED-011-003 1.0002 0.0031 MCNPS (CIELO-U235-MT4 0.99911 1e5 0.99891
- [J] MIXED HEU-MET-MIXED-011-00% 0.5983 0.003 MCNPS |ASVM_ENDFBVITL 1.002505 1e-5 1.00411
- [V] Codes HEU-MET-MIXED-011-004 0.9988 0.003 MCNPS ICIELO-U235-MT4 100111 1e-5 1002313
=[] Libraries HEU-MET-MIXED-011-005 0.99% 0.0041 MCHPG |ASVM_ENDFBVII1 0.993502 1e-5 0.9939 -
ASVM_ENDFBVII1 = 1.0150
AS . =
NAB-+.IPAR +TEPCON
ENDL-3. 1 Continuous 1 .01 25
- [[] CIELO-PU235-MT-TOTAL
- [[] CIELO-PU233-MT 102 1.0100 B M
CIELO-PU239-MT13
- [ CIELO-PU235-MT2 1.0075 T
TELO-PU239-MT452
TELO-U235-MT-TOTAL 1.0050 il II
- [[] CIELO-U235-4MT 102 Wapno2s,. = L Y 4T II T H
- [[] CIELO-J235-MT 18 ;3 1.0025 M
- ] CIELO-U235-MT2 w 1.0000
- [J] CIELO-U235-MT4 "q',; f
< 0.9975 II -
0.9950 B
- ] CIELO-U2383-MT2 0.9925
- [] CIELO-U238-MT4
- |] ENDF-ENDL Continuous 0.9900
£ DF /5-V1 T
ansen-Roach / 16-Group 0'98?5
DIV f 92-Group
- [7] LML 92-Group il 0.9850 - - - -
=
Plot opn';n;mnnnm 9@‘ 9’\\ 9’\% gﬁ)ﬁ 9'{'\ 9& 9“6 9‘;\ g“g é\ 9‘3% 9";% 96\ gh\ 96\ gﬁg 9%“ 9’\‘1’ 9‘3%
Averaging: | Ari tic -
thme AT AT NN AN AT A A AN NN AN AN AN
@ PP PLCE L LELEPEF
reduced chisquared () bars @ points % g} «3 «g &g «g «g ‘\3 ’s§ &g «g «g ‘\3 &g &g «g «g ‘\3 &g

A
Group by: [Evaluabon D - I @ «
w.and: [Library vl # &

A0
Sort by: [A\ferage increasing A ] & s@b

[Top ~| 0[], Flover | 100 points

‘I:I ASVM_ENDFBVIN O CIELO—UEES—MT4|
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@) OECD Nuclear Energy Agency LY NEA

U235 MT18 CIELO/ENDFBVII.1

1 Filter * || caseID Exp. Exp. Uncertainty Code Library Calc. Calc, Uncertainty CfE
[=)-- ] Fissile material i =
HEU-MET-FAST-048-017 |0.997B 0.0054 MCNPS CIELO-U235-MT18 0.99078 1e-5 0.992965 o
HEU-MET-FAST-056-001 I0.0055 MCNPS ASYM_ENDFBVII1 1.013517 le-5 101301
HEU-MET-FAST-056-001 0005 I0.0055 MCNPS CIELO-U235-MT18 1.01363 1e-5 1.013123 =
HEU-MET-FAST-057-001 0.002 MCNPS ASYM_ENDFBVII1 0.9895 le-5 0.9895
HEU-MET-FAST-057-001 0.002 MCNPS CIELO-U235-MT18 0.9835 1e-5 0.9895
HEU-MET-FAST-057-002 0.0023 MCNPS ASYM_ENDFEVII1 0.99782 le-5 0.99782
HEU-MET-FAST-057-002 1 0.0023 MCNPS CIELO-U235-MT18 0.99782 le-5 0.99782
HEU-MET-FAST-057-003 1 0.0032 MCNP& ASYM_ENDFEVII1 1.01675 1e-5 1.01675
HEU-MET-FAST-057-003 1 0.0032 e CIELO-U235-MT18 1.01675 1le-5 101675
HEU-MET-FAST-057-004 1 ASYM_ENDFBVII1 0.98796 1e-5 0,98796
HEU-MET-FAST-057-004 1 CIELO-U235-MT18 0.98796 1le-5 0.98796
HEU-MET-FAST-057-005 1 1.02158 1e-5 1.02158
HEU-MET-FAST-057-005 1 , 1.02158 1le-5 1.02158
HEU-MET-FAST-057-006 1 1e-5 0.99652
HEU-MET-FAST-057-006 1 b le-5 0.99692
HEU-MET-FAST-058-001 1 1.00351
HEU-MET-FAST-058-001 1 1.00352
HEU-MET-FAST-058-002 1 |I'~‘ICNP6 ASYM_ENDFEVIL 1.00512
HEU-MET-FAST-053-002 1 0.0035 |MCNP6 CIELO-U235-MT18 1.00 1.00505 -
ASVM_ENDFBVII1 =
BAS
ENAB-HIPAR+TEPCON T
CENDL-3. 1 Continuous
CIELO-PUZ39-MT-TOTAL 1 01 00
CIELO-PU239-MT102
CIELO-PU239-MT18
CIELO-PU239-MT2 1-0075
CIELO-PU239-MT452
CIELO-U235-MT-TOTAL - _
CIELO-U235-MT102
CIELO-U235-MT18 1 0050
CIELO-U235-MT2 —
CIELO-235-MT4 T
CIELO-U235-MT452 w 1.0025 [ e — T e
CIELO-U238-MT-TOTAL O
CIELO-U233-MT102 —
CIELO-U238-MT18 S
CIELO-U238-MT2 N 1-0000
CIELO-J233-MT4
EMDF-ENDL Continuous [ |
B0r-1 S| 0.9975
Hansen-Roach / 16-Group
L-DIV [ 92-Group
LLML 92-Group
=1 mnenne S 0_9950 ........................
Flot options
Averaging: [Am:hmehc v]
reduced chi-squared (7 bars points 0_ 9925 ........................
Group by: [S)edmm v] 1
...and: [ijrary v]
T T T
sort by: [pverage easing ) MIXED INTER FAST THERM
(o n | + Elower || io0fpoiis |2 AsvM_ENDFBVIN B CIELO-U235-MT18]
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BETTER POLICIES FOR BETTER LIVES

U235 MT18 CIELO/ENDFBVII.1

Nuclear Energy Agency

HEU/IEU-MET-INTER/MIXED

=
L)

NEA

NUCLEAR ENERGY AGENCY

| Filter
E1- [ Fissile material

=) [7] Spectrum

MAB +LIPAR +TEPCON
CENDL-3. 1 Continuous

EMDF-EMDL Continuous
ENDF /B-V1

Hansen-Roach [ 16-Group
DIV f 92-Group

- [] LLML 92-Group

Elanenns

m

=
Flot options

Averaging: [Arithmeﬁc

|

reduced chi-sguared (7 bars @ points

Group by: [Evduaﬁon D v]
...and: [Li)rary -]
Sort by: [Average increasing - ]
[Too || 1[5, Clover | 100} |points

Case ID Exp. Exp. Uncertainty Code Library Calc. Calc. Uncertainty CfE
HELMET-MIXED 003040 10013 Be4 MCNPS CELOUZ35 T8 100551 15 1.004604
HELVET-MIXED-003-041 05934 ge4 MCHPS ASVM_ENDFBVILL 1001419 105 1.00202
HEU-MET-MIXED-003-041 0.3934 ge4 MCNPG CIELO-U2354MT18 100181 1e-5 1002411
HELUVET-MIXED-003-042 10016 ge4 IMchPs ASVM ENDFBVILL 1003102 Ee L0015
HEU-MET-MIXED-003-042 10016 ge4 ' 35MT 18 1.00345 ' 1001847
HEU-MET-MIXED-D05-043 0.5598 sea R k F I t SFEVITL 1.00103 O R N L 100123
HEU-MET-MIXED-003-043 0.3938 Be4 | oC y ats 35-MT18 100152 100212
HELVET-MIXED-010-003 PR 0.008 . SFBVIIL 0.979043 M I 0.9963
HEU-MI:T—MIXEZJ-O].O-OOE.’ j0.008 OI I 35-MT18 0.97933 eta 0.398672
HEUVET-MIXED-010-004 LAN L 0.004 SFBVIIL 0.285724 0.9981
HEU-MET-MIXED-010-004 f 0.004 35-MTL8 0.98615 S I abs C H 2 0.998532
HELAVET-MIXED-011-003 l0.0031 R fI t d FBVIIL 100105 1 NS
HEU-MET-MIXED-011-003 Cu beS in j0.0031 €riecte 35MT18 10012 Refl ected :'
HELAVET-MIXED-011-004 0.003 FBVIIL 1.002905 O R N L
HEU-MET-MIXED-011-004 Wate r 0.003 S p h e reS V i 1 ]

HEU-MET-MIXED-011-005 0.0041 1e-5 M t I S I b
HEL-MET-MIXED-011-005 0.39%6 [~ o MCHPG CELOU2: Z P R -9 1e-5 ela aps
HELVET-MIXED-011-010 0.9985 MCHPS ASVM_ENC 1e-5
HEL-VET-MIXED-011-010 0.9985 Z E U S MCNPG CIELO-UZ: (SS Refl) 15 C H 2
1005, s m— Reflected
1004
1.003 T T
1002 e
w 1.001
‘6
= 1.000
<
0999
0.998
0.997
0.996
0.995 =

HEU-MET-
MIXED-010

HEU-MET-
INTER-006

HEU-MET-
MIXED-011

|E| ASVM_EMDFEVIMN O CIELO-U235-MT18 |

HEU-MET-
INTER-001

HEU-MET-
INTER-007

HEU-MET-
MIXED-009

Developmen



@) OECD Nuclear Energy Agency AyNEA
U235 MT18 CIELO/ENDFBVII.1
HEU-SOL-THERM

[ Critial /Subaitical | Alarm [Shielding | Fundamental Physics | _Comrelation Matrix_| RanksSimiar | Keff trends plots |

EF%EL i vl * ) CaseID Exp. Exp. Uncertainty Code Library Calc, Calc, Uncertainty CE
tse matera HEL-50L-THERM-001-001 10004 0,006 MCHPS ASVM_ENDFBVII1 0.998713 1e-5 0.99832 -
HEU-50L-THERM-001-001 1.0004 0.006 MCHPE CIELO-U235MT18 1.0011 185 1.0007 E
HEL-50L-THERM-001-002 1.0021 0.0072 MCHPS ASVM_ENDFBVII1 0.996763 1e5 0.95468
HEL-50L-THERM-001-002 1.0021 0.0072 MCHPS CIELO-U235MT 18 0.598%5 165 0.9596857
HEL-SOL-THERM-001-003 1.0003 0.0035 MCHPS ASVM_ENDFBVII1 100111 165 100081
HEL-50L-THERM-001-003 1.0003 0.0035 MCHPS CIELO-U235-MT18 1.00348 1e5 1003178
[ sec HEL-50L-THERM-001-004 1.0008 0.0053 MCHPS ASVM_ENDFBVII1 0.596557 1e-5 0.55575
5 [F] physical form HEL-SOL-THERM-001-004 1.0008 0.0053 MCHPS CIELO-U235MT18 0.99875 165 0.997952
HEL-50L-THERM-001-005 1.0001 0.0048 MCHPE ASVM_ENDFBVII1 0.99877 1e-5 0.95867
HEL-50L-THERM-001-005 1.0001 0.004% MCHPS CIELO-U235MT18 1.00152 1e-5 100142
HEL-SOL-THERM-001-005 1.0002 0.0046 MCHPS ASVM_ENDFEVIIL 100173 185 100153
HEU-50L-THERM-001-006 1.0002 0.0046 MCHPE CIELO-U235-MT 18 1.00443 1e-5 1004225
HEL-50L-THERM-001-007 1.0008 0.004 MCHPS ASVM_ENDFEVII1 0.998523 1e-5 0.95773
HEL-SOL-THERM-001-007 1.0008 0,004 MCHPS CIELO-U235MT 15 1.00093 185 100013
HEU-50L-THERM-001-008 0.9398 0.0038 MCHPE ASVM_ENDFBVII1 0.59739 185 0.99813
HEL-5OL-THERM-001-008 0.9998 0.0033 MCHPS CIELO-U235MT18 1.00033 1e-5 1.00058
HEL-50L-THERM-001-008 1.0008 0.0054 MCHPS ASVM_ENDFBVII1 0.534005 165 0.95321 -
. 1.025
CENDL-3. 1 Continuous 1.020
CIELO-PU235-MT-TOTAL
CIELO-PU235-MT102 1.015
w 1.010
O L[]
= 1.005 T R | II
1)
- [] CIELO-U235-MT4 x 1.000 T T
CIELO-U235-MT452 "
CIELO-U233-MT-TOTAL
CIELO-U233-MT102 0.995
CIELO-U238-MT18
CIELO-U238-MT2
- [] ClELo-U233-MT4 0.990
ENDF-ENDL Continuous
- [] ENDF{B-V1 W
Hansen-Roach [ 16-Group 0-985 I
DIV [ 92-Group
. LLML 92-Group
» &
Y FIIFIL T T F TSI I TS F S S
== '“"‘*‘”‘e“‘ =) 2l SO S L. S, SO, . L., . ). P S P .. L), . P S, .
2R R R R > R >R S K IR R SRR 2K R -
[ reduced chisquared @) bars @ points ‘(b s A s s A ¥ &Q. S & ‘(b ‘(b ‘(b &Q ‘(b &Q ‘(b «Q «Qs «Q «Qs
Group by: [Evaluation 1D - ¥ & & & & & & & & o & v av ¥ & & & &
O O O O O O O O O O O O O O (o)
e e ) F- N RN M - MG - N - M~ M - MG I ) 9-' ﬁ 9-' 9 9 9 o B P P B2
P P P P P P PP PP PP PP LEE
sortby: [Syspasassen R A AR LA A A A A S AR LA LR LA R LA SR LA SO S SO S

e ~| 105, Fover [ 100}
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@) OECD Nuclear Energy Agency AJNEA
U235 MT102 CIELO/ENDFBVII.1

‘ Critical / Subcritical | Alarm / Shielding I Fundamental Physics Correlation Matrix Rank Similar Keff trends plots ‘

Ju Fiter ’ al *|lcased Exp. Code Library Calc, Calc. Uncertainty C[E
2 '-—jl':‘as':umm"a HEU-MET-FAST-005-001 1 MCNPG ASVM_ENDFBVITL 0.9953 1e-5 0.9953
HEL IHEU-MET-FAST-005-001 1 MCNP6 CIFLO-U235-MT 102 0.99531 1e-5 0.99531
b HEU-MET-FAST-005-002 1.0007 MCNPE ASVM_ENDFBVIIL 0.997988 1e-5 0.99729
LEU HEU-MET-FAST-005-002 1.0007 MCHP6 CIELO-U235-MT102 0.9387 1e-5 0.998001
233 HEL-MET-FAST-005-003 0.9936 MCNPE [ASVM_ENDFBVIIL 1.00056 1e-5 1.00096
- TT) MDX HEU-MET-FAST-005-003 0.9 MCNPE CIELO-U235-MT102 1.00163 1e-5 1.002031
- [ spec HEU-MET-FAST-005-004 0.9989 MCNP6 _ENDFBVITL 0.933736 1e-5 0.93483
. [7] Physical form HEU-MET-FAST-005-004 0.9989 ) MCNPE 102 0.99469 1e-5 0.995785
HEU-MET-FAST-005-005 0.998 I MCNPS, _ENTIL 0.999218 1e-5 1.00122
IHEU-MET-FAST-005-005 0.938 1 MCNP ou 102 0.99988 1e-! 1.001884
HEU-MET-FAST-005-006 0.9987 X MCNPE vM_ENGIVII L 0. 1e-5 0.99974
HEU-MET-FAST-005-006 0.9987 MCHP6 O 4T 102 0.95 -5 1.0002
HEL-MET-FAST-006-001 1 0.001 MCNPE ASVMCENDFBVII L 1.0 e 1.00709
HEU-MET-FAST-006-001 1 0.001 MCNPE CIELO-U235-MT102 L7 1] 1.00897
HEU-MET-FAST-005-002 0.991 0.003 MCNP6 SVM_ENDFBNVITL 461 e 0.93542
HEU-MET-FAST-005-002 0.991 0.003 MCNPE CIELO-U235-MT102 0.986 0.995247
HEU-MET-FAST-007-001 0.995 0.0024 MCNP6 ASVM_ENDFBVIIL 0.99309 0.99808 -
=[] Libraries
- [J] ASVM_ENDFBVII1 =
Cess 1.0100
- [] BNAB-+H.IPAR+TEPCON
- [7] CENDL-3. 1 Continuous
[ CIELO-PU233-MT-TOTAL
- [[] CTELO-PU239-MT 102 1.0075
- [7] CIELO-PU238-MT 18
- || CIELO-PU235-MT2 _
- [ CIELO-PUZ39-MT452 T
[ CIELO-U235-MT-TOTAL 1.0050
- [7] CTIELO-U235-MT102
- [F] CIELO-J235-MT 18 - T
[ CIELO-U235-MT2
 Elcmounssars w 1.0025
- [[7] CIELO-U235-MT452 O
- [] CIELO-U238-MT-TOTAL u—
- [F] CIELO-U238-MT 102 b
[ ClELO-u238-4T18 < 1.0000
- [] CIELO-U238-MT2
- [[7] CIELO-U238-MT4 T
[] ENDF-ENDL Continous R | L -
| (e BB
- [7] Hansen-Roach / 15-Group
- [] LIV f 92-Group
D szaos J| 09950
Flot options
Averaging: [Nithrnehc v] 1 1 ”
[ reduced chi-squared () bars points 0.9925
Group by: [Spectrun1 v] 1 1
.and: [lerary v] . . .
Sortby: | ioos R ™ MIXED THERM INTER FAST
Ofme -] 0, Dover | 100}]ponts ‘D ASVM_ENDFBVII DC|E|_o-u235-MT102|




BETTER POLICIES FOR BETTER LIVES NUCLEAR ENERGY AGENCY

@) OECD Nuclear Energy Agency LY NEA

U235 MT102 CIELO/ENDFBVII.1

| critical { Subaritical | Alarm /Shielding | Fundamental Physics | Correlation Matrix | Rank Simiar | Keff trends plots

b F'”_her_ i} i 1) case D Exp. Exp. Uncertainty Code Library Calc. Calc. Uncertainty CE
g r_—‘:,imam"al HEU-MET-INTER-001-001 0.9966 0.0026 MNPS ASVM_ENDFBVIIL 0.99651 1e-5 0.99591 p
) HEU-MET-INTER-001-001 0.3966 0.0025 MCNFE CIELO-UZ35-MT102 0.39386 125 1003271 M
HELMET-INTER -005-001 0.9977 B MRS ASVM_ENDFBVIIL 0.992871 125 0.99516
HEL-MET-INTER 005001 0.9977 B MCNPE CIELO-UZ35-MT 102 1.00105 1e-5 1.003358 3
HEU-MET-INTER -006-002 1.0001 a4 MCNFE ASVM_ENDFBVIIL 0.39673 0.99663
HELIMET-INTER -006-002 1.0001 = MCNPE CIFLO4JZ35-MT 102 1.00558 O R N L 1.005473 L
. I sPEC HEL-MET-INTER 006003 1.0015 [ MCNPE ASVM_ENDFBVIIL 1.000559 | u 99506
. HEL MET INTER 006003 1.0015 , ED ~
= El s'ﬁ_lrform HEUVET-INTER -006-004 1.0016 ﬁockyF I ats 7" ZP R 9 @ O R N L — M etal ] Z E U S B
HELVET-INTER -005-004 1.0016 P 235
} HEU-MET-INTER-007-011 0.9958 0 1 \DFBY Slabs CH2 | u
HEU-MET-INTER-D07-011 0.9353 O I I 1 (SS Refl) 2354 M etal Slabs Lo
HEL-MET-INTER -007-012 0.9932 \DFE\ 0.99985
HEL-MET-INTER.-00 1 " Mces CIELOUZ35 M C 2 REﬂ eCtEd 1.001983
HEU-MET-INTER 00 LANL 1 REf I eCtEd MaNPG ASVM_ENDFBY H . 100074
HEL-MET-INTER 007 MCNPE CIELOUZ35 |15 1.0028
JHEU-MET-INTER-007 Cu beS i n ; S p h e res MCNPS ASVM_ENDFB\ Refl ected |1e-5 1.00198 ~
=1 [] Libraries
- [¥] ASVM_ENDFBVII1 3 1.009 Water
- [C] BAS
.. [[] BNAB +LIPAR +TEPCON 1.008
CENDL-3. 1 Continuous
- [7] CIELO-PUZ38-MT-TOTAL 1.007
s CIELO-PU239-MT 102 1.006
- [] CIELO-PUZ39-MT452 1.005
- [] CIELO-J235-MT-TOTAL
CFLO-U235-MT102 1.004!
- [ CIELO-U235MT 18 -
.. [ ClELO-UZ35-MT2 w1003 I
- [[] CIELO-U235-MT4 a _
CIELO-U235-MT452 « 1.002
- [[] CIELO-U238-MT-TOTAL b
[ CIELO-U238-MT 102 < 1001 B o
- [[] CIFLOA238-MT 18
CIELO-U238-MT2 1.000
CIELO-U233-MT4
- [] ENDF-ENDL Continuous 0.999
£ ENDF [B-VI bl
- Hansen-Roach / 16-Group 0_998 --------------
- L-DIV f 92-Group
- [F] LLNL 92-Group I 0997, 1
[l narwoncn
Flot options
Averaging: [Anﬂ’mehc - ] 0'996
reduced chi-squared () bars @ points 0.995 =,
Group by: [vamm .] 0_994 - . . ==
+v.and: | Lirary - HEU-MET- HEU-MET- HEU-MET- HEU-MET- HEU-MET- HEU-MET-
Sortby: Average ncreasing =] MIXED-010 MIXED-011 INTER-001 MIXED-009 INTER-007 INTER-006
- ¢ B [ 100 Spnie |2 Asvw_enpFevIN B CIELO-U235-MT102
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U235 MT452 CIELO/ENDFBVII.1

| Critical / Subaritical | Alarm / Shielding [ Fund IPhysics | Correlation Matrix | Rank Simlar | Keff trends plots
. Filter “ | caseID Exp. Exp. Uncertainty Code Library Cale. Calc. Uncertainty CfE
(- [] Fissile material
HEU-MET-FAST-005-001 1 0.0036 MCHPE |ASVM_ENDFBVIIL 0.9953 1e-5 0.9953
HEU-MET-FAST-005-001 1 0.0036 MCNPS (CIELO-U235-MT452 0.9953 1e-5 0.9953
HEU-MET-FAST-005-002 1.0007 0.0038 MCNPs |ASVIM_ENDFBVIIL 0.997588 1e-5 0.99729
HEU-MET-FAST-005-002 1,0007 0.0036 MCHPG (CIELO-U235-MT452 0.99729 1e-5 0.996592
HEU-MET-FAST-005-003 0.5356 0.0036 MCNPS |ASVM_ENDFBVITL 1.00056 1e-5 1.00096
HEU-MET-FAST-005-003 0.9996 0.0038 MCNPs (CIELO-U235-MT452 1.00095 1e-5 1001361
HEU-MET-FAST-005-004 0.9989 0.0036 MCHPG ASVM_ENDFBVIIL 0.993736 1e-5 0.93483
HEU-MET-FAST-005-004 0.5989 0.0036 MCNPS (CIELO-U235-MT452 095483 1e-5 0.595526
HEU-MET-FAST-005-005 0.998 0.0038 MCNPs |ASVIM_ENDFBVIIL 0.999218 1e-5 100122
HEU-MET-FAST-005-005 0.998 0.0036 MCHPG (CIELO-U235-MT452 100122 1e-5 1.003226
HEU-MET-FAST-005-006 0.5%87 0.0036 MCNPS |ASVM_ENDFBVITL 09584 1e-5 099574
HEU-MET-FAST-005-006 0.9987 0.0038 MCNPs (CIELO-U235-MT452 0.99974 1e-5 1.001041
HEU-MET-FAST-006-001 1 0.001 MCHPG ASVM_ENDFBVIIL 1.00703 1e-5 1.00709
HEU-MET-FAST-006-001 1 0.001 MCNPS (CIELO-U235-MT452 1.00703 1e-5 1.00705
HEU-MET-FAST-006-002 0.991 0.003 MCNPs |ASVIM_ENDFBVIIL 0.985%1 1e-5 0.99542
HEU-MET-FAST-006-002 0.991 0.003 MCHPG (CIELO-U235-MT452 0.99542 1e-5 100446
HEU-MET-FAST-007-001 0.535 0.0024 MCNPS |ASVM_ENDFBVITL 0.99308 1e-5 0.59808 -
ASVM_ENDFBVII1 = T
BAS -
BMAB-+LIPAR +TEPCON 1.0075
CENDL-3.1 Continuous T
CIELO-PU239-MT-TOTAL .
CIELO-PU235-MT102
CIELO-PU233-MT18 1.0050
CIELO-PU239-MT2
CIELO-PU235-MT452 o
CIELO-U235-MT-TOTAL
CIELO-U235-MT 102 1.0025
CIELO-U235-MT 18
CIELO-U235-MT2
CIELO-U235-MT4 w
CIELO-U235-MT452 o
CIELO-U238-MT-TOTAL - 1.0000
CIELO-U238-MT102 S
CIELO-233-MT18 x
CIELO-U238-MT2 1
CIELO-U238-MT4 0.9975
EMDF-EMDL Continuous
ENDF/B-VL T
Hansen-Roach [ 16-Group
L-DIV [ 92-Group
LLNL 92-Group i 0 9950
-
Plot options
Averaging: [ ithmeti v] -
reduced chi-squared (7) bars @) points 0.9925
Group by: [Spedmm - I 1
..‘and:[LbIary v] . .
sort s Average increzsng = MIXED INTER THERM FAST

] e

- =T
, Clover | 1003 points [ AsvW_ENDFBVIN B CIELO-U235-WTes2]




@)) OECD Nuclear Energy Agency LY NEA

U235 TOTAL (sum
T4 MT18,MT102,MT452)

Critical / Subaritical | Alarm / Shielding | Fundamental PhysicsH |

- >
g F%e'r: " terial Case ID Exp. Exp. Uncertainty Code Library Calc. Calc. Uncertainty CJE
- ssile material
PU HEU-MET-FAST-005-001 1 I0.0036 MCMP& ASYM_ENDFEVITL 0.9953 1e-5 0.9953
HEU-MET-FAST-005-001 1 0.0036 MCMPE CIELO-U235-MT-TOTAL 0.99476 1e-5 0.99475
HEU-MET-FAST-005-001 1 0.0036 MCMPE CIELO-U235-MT102 0.99531 1e-5 0.99531
HEU-MET-FAST-005-001 1 0.0036 MCMNPE CIELO-U235-MT13 0.9953 1e-5 0.9953
HEU-MET-FAST-005-001 1 0.0036 MCMNPG CIELO-U235-MT2 0.99672 1e-5 0.99672
HEU-MET-FAST-005-001 1 0.0036 MCMPE CIELO-U235-MT4 0.99332 1e-5 0.99332
HEU-MET-FAST-005-001 1 0.0036 MCMPE CIELO-U235-MT452 0.9953 1e-5 0.9953
HEU-MET-FAST-005-002 1.0007 0.0036 MCMNPE ASVM_ENDFBVII1 0.997988 1e-5 0.99729
HEU-MET-FAST-005-002 1.0007 0.0036 MCMNPG CIELO-U235-MT-TOTAL 0.9978 1e-5 0.997102
HEU-MET-FAST-005-002 1.0007 I0.0036 MCMP& CIELO-U235-MT102 0.9987 1e-5 0.998001
HEU-MET-FAST-005-002 1.0007 0.0036 MCMPE CIELO-U235-MT 18 0.99797 1e-5 0.997272
HEU-MET-FAST-005-002 1.0007 0.0036 MCMNPE CIELO-U235-MT2 0.99921 1e-5 0.998511
HEU-MET-FAST-005-002 1.0007 0.0036 MCMNPG CIELO-U235-MT4 0.99588 1e-5 0.995183
HEU-MET-FAST-005-002 1.0007 I0.0036 MCMP& CIELO-U235-MT452 0.98729 1e-5 0.996552
HEU-MET-FAST-005-003 0.9936 0.0036 MCMPE ASYM_ENDFEVIIL 1.00056 1e-5 1.00038
HEU-MET-FAST-005-003 0.9996 0.0036 MCMPE CIELO-U235-MT-TOTAL 1.00052 1e-5 1.00092
HEU-MET-FAST-005-003 0,9956 0.0036 MCMNPG CIELO-U235-MT102 1.00163 1e-5 1.002031 -
. Red ENDF/B-VIIi1 |
-
BAs 1.0100 A b
BMAE +HIPAR+TEPCON
CENDL-3. 1 Continuous _ T —_
CIELO-PUZ233-MT-TOTAL -
CIELC-PU233MT 102 1.0075 u e u l I I T _
CIELO-PU238-MT 13 - _ _
CIELO-PUZ239-MT2 —_ _
CIELO-PU233-MT452
CIELO-U235-MT-TOTAL 1 - 0050 . _ —_
CIELO-U235-MT102 — —_
w FIH mm
— .
O -
— =
= | -
[ @ 1.0000
- 4 mm
- MT4 i I
B B s - 4
- MT18
5 ___ = -
Plot opt 1 1+ - - 1 4
Averagir - 0 9925 1
GroupH & 0.9900 - 1

MIXED INTER THERM FAST

‘D ASVM_ENDFEVIT O CIELO-U235-MT-TOTAL O CIELO-U235-MT102 [ CIELO-U235-MT18 O CIELO-U235-MT2 O CIELO-U235-MT4 O C\ELO-U235-MT452‘

© 2016 Organisation for Economic Co-operation
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U235 TOTAL for HMF

| Critical / Subritical I Alarm / Shielding | Fundamental Physics I Correlation Matrix I Rank Similar ‘ Keff trends plots ‘
B F["__fle; e materil || cas=» Exp. Exp. Uncertainty Code Library Calc. Calc. Uncertainty CE
=k I1ssllie material
» P HEU-MET-FAST-005-001 1 0.0036 MCNPS ASYM_ENDFEVII1 0.9953 1e-5 0.9953 s
) JHELMETFAST00S00L  , - |1 0.0036 MCHPE CIELO-U235-MT-TOTAL 0.95476 1e-5 0.99476 E
H sT-Nspoz J LD o B 7| 0.0036 MCNPE ASVM_ENDFBVIIL 0.997288 1e-5 0.93729
HEI ST-QRS 02 - 00 I - I 0.0036 MCMNPS CIELO-U235-MT-TOTAL 0.9978 1le-5 0.9957102
HEU-MET-FAST-005-003 0,999 0.0036 MCNPS ASVM_ENDFEVIIL 1.00056 1le-5 1.00056
HEU-MET-FAST-005-003 0.9996 0.0036 MCNPS CIELO-U235-MT-TOTAL 1.00052 le-5 1.00092
N -004 0,99 0.0036 MCNPS ASVM_ENDFEVII1 0.993736 le-5 0.99483
= - HEL M -004 0. l l 0.0036 MCNPS CIELO-U235-MT-TOTAL 0,99359 le-5 0.994684
=+~ [ Physical form S L]
MET gl 3 0.0036 MCNPG ASVM_ENDFBVII1 0.999218 le-5 1.00122
soL HEU-MET-FAST-005-005 0.998 0.0036 MCMPS CIELO-U235-MT-TOTAL 0.99907 1e-5 1.001072
HEU-MET-FAST-005-006 0.9987 0.0036 MCMPS ASVM_ENDFBVIT1 0.99844 1e-5 0.99974
HEU-MET-FAST-005-006 0.9987 0.0036 MCMPS CIELO-U235-MT-TOTAL 0.99324 1e-5 0.999535
HEU-MET-FAST-005-001 1 0.001 MCNPS ASVYM_ENDFEVIIL 1.00709 1e-5 1.00709
HEU-MET-FAST-005-001 1 0.001 MCNPS CIELO-U235-MT-TOTAL 1.00623 1e-5 1.00628
HEU-MET-FAST-005-002 0.991 0.003 MCNPS ASVYM_ENDFEVIIL 09854961 1e-5 0.99542
HEU-MET-FAST-005-002 0.991 0.003 MCNPS CIELO-U235-MT-TOTAL 0.98538 1e-5 0.994329
X HEU-MET-FAST-007-001 0,995 0.0024 MCMNPS ASVM_ENDFEVIIL 0,99309 1le-5 0.95808 -
- [¥] Codes
=)~ [] Libraries 1.0150 T
- [¥] ASVM_ENDFBVII1 = )
BAS
BNAB+LIPAR +TEPCON 1 " 01 25
CEMDL-3. 1 Continuous
CIELO-PU239-MT-TOTAL 1.0100 .
CIELO-PU239-MT102
CIELO-PU239-MT 18 1.0075
CIELO-PU239-MT2
- ] CIELO-PU239-MT452 1 0050
(CIELO-U235-MT-TOTAL E
CIELO-U235-MT102 (¥} 1 0025
CIELO-U235-MT 13 [ -
CIELO-U235-MT2 T 000100 o w1 T 0 o O o .
CIELO-U235-MT4 w5 1 . 0000
- CIELO-U235-MT452
- [] CIELO-U238-MT-TOTAL 0.99?5
- [ CIELO-U238-MT 102
CIELO-U233-MT 18 o 9950
CIELO-U238-MT2
CIELO-U238-MT4
ENDF-ENDL Continuous 0.9925
ENDF/B-V1 I
Hansen-Roach  16-Group 0.9900
- [7] L-DIV { 92-Group
= LLML 92-Group 0. 98?5
[l unennc ol
Plot options
Averaging: [Niﬂvnebc v]
reduced chi-squared (7) bars (@ points gv
Group by: [EvauatimLD - ] é é é é
..and: [Lbfarv v] # ﬁ‘ # ﬁ

NN S PN SRS SN SR RN AN N SN
S— LT LE LS

[ [Top. w| 0[], [over | 100/ points
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BETTER POLICIES FOR BETTER LIVES NUCLEAR ENERGY AGENCY

Available Materials

[Pu-239][U-238 |[U-235 |[ Fe-56 | [ 0-16 | [ H-1 ][ Validation ]

CIELO U-238 Project Coordinators: R.Capote, A. Trkov and O. Iwamoto
Data files available for downloading:
# | Version | Description Format | Link | Documents
1 |ib25 First trial (IAEA) ENDF zip | [1]
2 ACE zZip
3 | ib33 CIELO Starter File (IAEA) ENDF | zip | [2,3,4,5,6]
4 ACE zip
5 | ib36 Improved inelastic, (n,2n) (IAEA) ENDF | zip | [7]
& ACE zZip
7 | ib42 Refined OMP, Improved ang.distr. (IAEA) ENDF | zip
8 ACE zZip
o | ib44 Improved HE (n,3n), (n,4n), (n,f) (IAEA) ENDF zip
10 ACE zZip
11 | ib44rjFs | Fast: IAEA ib44, URR: IRMM, RRR: €71 with bound-levels by Kopecky, PFNS by Talou ENDF | zip
12 ACE zip
13 | ib46rjFs | Fast: IAEA ib46, URR: IRMM, RRR: 71 with bound-levels by Kopecky, PFNS by Talou {corrected one tab in the comments, 20-Apr-2016) | ENDF zip
14 7in fincluda haatina 20-Anr- 201413

1238ib46r|Fs | mHERw | INTER | FAST [ MieD_
M 22/180 6/21 15/43  0/23

LEU 472/1612 0/0 0/1 0/5

I 134/436 0/7 40/67  0/26

© 2016 Organisation for Economic Co-operation and Development
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U238 MT2 CIELO/ENDFBVII.1

1.044

1.02+
| W

0927

o
[{e]
(=]

Weighting
o
3

o .
(o]
* S

0.9+

1E-9 1E-8 1E-7 1E-6 1E-5 1E-4 0.001 0.01 0.1 1 10
Incident energy (MeV)

Integral experiments are generally insensitive

© 2016 Organisation for Economic Co-operation and Development
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BETTER POLICIES FOR BETTER LIVES

Nuclear Energy Agency

J238 MT2 CIELO/ENDFBVII.

LY NEA

NUCLEAR ENERGY AGENCY

. Filter
(=) [] Fissile material

=[] Libraries
ASVM_ENDFBVII1
BAS
BMAB-H.IPAR+TEPCON
CENDL-3.1 Continuous
CIELO-PU239-MT-TOTAL
CIELO-PU233-MT102
CIELO-PU235-MT 18
CIELO-PU235-MT2
CIELO-PU239-MT452
CIELO-U235-MT-TOTAL
CIELO-U235-MT102
CIELO-U235-MT13
CIELO-U235-MT2
CIELO-U235-MT4
CIELO-U235-MT452
CIELO-U238-MT-TOTAL
CIELO-U233-MT102
CIELO-U233-MT13
CIELO-U238-MT2
CIELO-U238-MT4
ENDF-ENDL Continuous
ENDF/B-VI
Hansen-Roach / 16-Group
L-DIV [ 92-Group

LLML 92-Group

[ samenns

| »

m

Plot options

Averaging: [ ith

=)

reduced chi-squared

(7) bars @ points

Group by: [Spedmm

m

and: [LHJ(ary

|

Sortby: [Average increasing

|

o o] wf

5

10|+ |points

Case ID Exp. Exp. Uncertainty Code Library Calc. Calc. Uncertainty CE
HEU-MET-FAST-005-001 1 0.0036 MCNPS ASYM_EMDFBVII1 0.9953 1e-5 0.9953 .
HEU-MET-FAST-005-001 1 0.0036 MCNPS CIELO-U233-MT2 0.99526 1e-5 0.99526 ’—
HEU-MET-FAST-005-002 1.0007 0.0036 MCNPS ASVM_ENDFEVIT1 0.997988 1e-5 10.95729 -
HEU-MET-FAST-005-002 1.0007 0.0038 MCNPS CIELO-U238-MT2 0.99795 1e-5 I0.997252
HEU-MET-FAST-005-003 0.9996 0.0038 MCNPS ASYM_ENDFEVII1 1.00056 1e-5 1.00096
HEU-MET-FAST-005-003 0,9936 0.0036 MCNPS CIELO-U233-MT2 1.00053 1e-5 1.00093
HEU-MET-FAST-005-004 0,998% 0.0036 MCNPS ASYM_ENDFBVII1 0.993736 1e-5 0.59483
HEU-MET-FAST-005-004 0,998% 0.0036 MCNPS CIELO-U233-MT2 0.99371 1e-5 0.534304
HEU-MET-FAST-005-005 0.998 0.0036 MCNPS ASVM_ENDFEVIT1 0.999218 1e-5 1.00122
HEU-MET-FAST-005-005 0.998 0.0038 MCNPS CIELO-U238-MT2 0.99919 1e-5 1.001192
HEU-MET-FAST-005-006 0.9987 0.0038 MCNPS ASYM_EMDFEVIIL 0.99844 1e-5 10.99974
HEU-MET-FAST-005-006 0.9987 0.0038 MCNPS CIELO-U238-MT2 0.99841 1e-5 0.99971
HEU-MET-FAST-005-001 1 0.001 MCNPS ASYM_ENDFBVII1 1.00709 1e-5 1.00709
HEU-MET-FAST-006-001 1 0.001 MCNPS CIELO-U233-MT2 1.00707 1e-5 1.00707
HEU-MET-FAST-006-002 0.991 0.003 MCNPS ASVM_ENDFEVIT1 0.986461 1e-5 0.99542
HEU-MET-FAST-006-002 0.991 0.003 MCNPS CIELO-U238-MT2 0.98644 1e-5 10.995399
HEU-MET-FAST-007-001 0.995 0.0024 MCNPS ASYM_EMDFEVIIL 0.99309 1e-5 10.99308
1.008 T T
1.007
1.006 -
1.005
1.004
1.003
1.002
" 1.001 ‘
© 1.000
[T
% 0.999
* 0.998
0.997 -
0.996
0.995
0.994
0.993 =
0.992
0.991
T T
MIXED INTER THERM FAST

‘I:I ASVM_EMDFEVII O CIELO-U238-MT2 ‘
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BETTER POLICIES FOR BETTER LIVES NUCLEAR ENERGY AGENCY
. Filter ) * || Cased Exp. Exp. Uncertainty Code Library cale. Calc. Uncertainty CcfE
(=) [ Fissile material
~[JPU LEU-MET-THERM-001-001 0.993 0.0057 MCHPS |ASVM_ENDFBVII1 0.99904 1e-5 1.00004 o
- Elrey LEU-MET-THERM-001-001 0.993 0.0057 MCHPG (CIELO-U233-MT2 0.998%8 1e-5 0.99338 =]
NSt LEU-MET-THERM-015-001 1 0.0051 MCNPE ASVM_ENDFBVII1 100146 1e-5 100146
LEU LEU-MET-THERM-015-001 1 0.0051 MCNPS CIELO-U233-MT2 1.00141 1e-5 1.00141
- [Juz3s LEU-MET-THERM-015-002 1 0.0051 MCNPS |ASVM_ENDFBVII1 0,991 1e5 0.9961
M LEU-MET-THERM-015-002 1 0.0051 MCHPS [CIELO-U233-MT2 0.99605 1e-5 0.99605
- [ seec LEU-MET-THERM-015-003 1 0.0051 MCHPG ASVM_ENDFBVII1 1.00381 1e-5 100381
(4] Physicalform [ HET TR OTS 008 ; D0t o s Berv o005 = T o078
. :(,EL[ LEU-MET-THERM-015-004 1 0.0051 MCNPS CIELO-Uz3a VT2 1.00091 1e5 100091
17 COMP LEU-MET-THERM-015-005 1 0.0051 MCHPS |ASVM_ENDFBVII1 1.00047 1e-5 1.00047
- 7] MISC LEU-MET-THERM-015-005 1 0.0051 MCHPG (CIELO-U233-MT2 1.00043 1e-5 1.00043
.. [7] Spectrum LEU-MET-THERM-015-008 1 0.0051 MCNPE ASVM_ENDFBVII1 1.00087 1e-5 100087
FAST LEU-MET-THERM-015-006 1 0.0051 MCNPS CIELO-U233-MT2 1.00083 1e-5 1.00083
- 7] INTER LEU-MET-THERM-015-007 1 0.0051 MCNPS |ASVM_ENDFBVII1 1.00003 1e5 100003
. 17 THERM LEU-MET-THERM-015-007 1 0.0051 MCHPS [CIELO-U233-MT2 0.99995 1e-5 0.99959
- 7] MIXED LELU-MET-THERM-015-008 1 0.0051 MCHPG ASVM_ENDFBVII1 1.00811 1e-5 100811 -
- [7] Codes
(= [[] Libraries 1.0125
- [#] ASVM_ENDFBVII1 =
- [[] BAS
- [] BMAB+LIPAR +TEPCON 1.0100
-+ [£]] CENDL-3.1 Continuous i
[[] CIELO-PUZ39-MT-TOTAL 1.0075
- [7] CIELO-PU233-MT 102 M
- [7] CIELO-PU239-MT 18 1.0050 i “ ii
- [ CIELO-PU233-MT2 TEmg EE 11l || II i
- [[] CTELO-PUZ39-MT452 w 1.0025 == [ i [T Ii Ii il II
[ CIELO-J235-MT-TOTAL “U‘* LHE B
- [[] CIELO-U235-MT102 - b T 1 e e e f s 1= R O [N Pl s s ST 0 SR W OO 10 s 9200 B g Fosi
- [7] CIELOAU235-MT18 5
- [ CIELO-U235-MT2 v 0.9975
- [] CIELO-U235-MT4
[[] CIELO-U235-MT452 0.9950
- [] CIELO-UZ238-MT-TOTAL
- [[] CIELO-U238-MT102
- [7] CIELO-U238-MT 18 0.9925
- || CIELO-U238-MT2 0.9900
[[] cIeLo-u23s-MT4 -
= EmnF-ENDL Continuous 0.9875
- [1] ENDF/B-VT b | -
- [] Hansen-Roach / 15-Group
- []LDIY  52-Group T T T T T T T T T T T T T T T T T T T T T
[T LLML 92-Group . @ ‘\Q% q'Q N D QQD Q% Qﬁ rﬁ) \Q \'5 \% (\ 9 H :ﬂf \q’ :g‘) foqf Q‘B \‘3 \3‘ Q\
B EREIEANNSRNIESENIE SN SN RN I A IESIESNIE NS
K &5 R R
wveraging: | Arithmetic -
| T & S EEEES L FEE LI LI IS
[ reduced chi-squared () bars @ points Q‘ Q‘ \; P Q‘ Q Q‘ \; \; Q‘ Q‘ \; \; \; Q‘ \; \; Q' Q‘ P «, Q‘ \;
Group by: Evaluation ID - * @ é o& é * é 0 ° é 0 ° o é 0 0 @ * éﬁ@ é 0
...and: |Library - S‘ S‘ S’ @Q S’ SJ S‘@ @ S’ p @ @ S’Q Q S‘ S‘ S’QQ S‘@
o PLPL PP VL PPV VIV LI
£ 29 L - WVONTN WONTN WVONTN A4 WONTN A

[ [Top >|| wp , Dover 100 |- points

‘D ASVM_ENDFBEVIIY O CIELO-U238-MT2|

© 2016 Organisation for Economic Co-operation and Development
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U238 MT4 CIELO/ENDFBVII.1

Weighting

10

1E-9 1E-8 1E-7 1E-6 1E-5 1E-4 0.001 0.01 0.1 1

Incident energy (MeV)

Integral experiments are generally insensitive
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BETTER POLICIES FOR BETTER LIVES NUCLEAR ENERGY AGENCY

@)) OECD Nuclear Energy Agency LY NEA

J238 MT4 CIELO/ENDFBVII.1

-ll_:';-F%elr:\ssile material || case ID Exp. Exp. Uncertainty Code Library Calc, Calc. Uncertainty C[E
. BU HEU-MET-FAST-005-001 1 0.0036 MCNPS ASYM_ENDFBVIIL 0.9953 le-5 0.9953 -
HEU-MET-FAST-005-001 1 0.0035 MCNPG CIELO-U238-MT4 0.99544 1e-5 0.995+4 E
HEU-MET-FAST-005-002 1.0007 0.0036 MCNPS ASYM_ENDFBVIIL 0.997983 le-5 0.99729 ="
HEU-MET-FAST-005-002 1.0007 0.0035 MCNP& CIELO-U238-MT4 0.99312 1e-5 0.997422
HEU-MET-FAST-005-003 0.9996 0.0036 MCNPS ASYM_ENDFBVIIL 1.00056 le-5 1.00096
HEU-MET-FAST-005-003 0,9996 0.0035 MCNP& CIELO-U238-MT4 1.00068 1e-5 1.00108
HEU-MET-FAST-005-004 0.9989 0.0036 MCNPS ASYM_ENDFBVIIL 0.993736 le-5 0.99483
HEU-MET-FAST-005-004 10,9939 0.0035 MCNP& CIELO-U238-MT4 0.99385 1e-5 0.9949944
HEU-MET-FAST-005-005 0.993 0.0035 MCNPS ASYM_ENDFBVII1 0.999213 le-5 1.00122
HEU-MET-FAST-005-005 0,998 0.0035 MCNP& CIELO-U238-MT4 0.99934 1e-5 1.001343
HEU-MET-FAST-005-006 0.9987 0.0035 MCNPS ASYM_ENDFBVII1 0.99844 le-5 0.99974
HEU-MET-FAST-005-006 00,9987 0.0035 MCNP& CIELO-U238-MT4 0.99357 1e-5 0.99987
HEU-MET-FAST-006-001 1 0.001 MCNPS ASYM_ENDFBVII1 1.00709 le-5 1.00709
HEU-MET-FAST-006-001 1 0.001 MCNPS CIELO-U238-MT4 1.00715 le-5 1.00715
HEL-MET-FAST-006-002 0.991 0.003 MCNPS ASYM_ENDFBVII1 0.986461 1e-5 0.99542
HEU-MET-FAST-006-002 0,991 0.003 MCNPS CIELO-U238-MT4 0.98652 le-5 0.995479
HEL-MET-FAST-007-001 0.955 0.0024 MCNPS ASYM_ENDFBVII1 0.99309 1e-5 0.99B808 -
Codes
£~ [ Libraries _
- || ASVM_ENDFBVII1 =l
ane 1.0075
BMAB-H.IPAR +TEPCON
CEMDL-3.1 Continuous _ —_
CIELO-PU239-MT-TOTAL
CIELO-PU233-MT102 1.0050
CIELO-PU239-MT18
CIELO-PU239-MT2
CIELO-PU239-MT452 T T
CIELO-U235-MT-TOTAL
CIELO-U235-MT102 1 '0025
CIELO-U235-MT18
CIELO-U235-MT2
CIELO-U235-MT4 w
CIELO-U235-MT452 S 1.0000
CIELO-U233-MT-TOTAL [
CIFLO-U238MT102 S
CIELO-U233-MT18 x e
CIELO-U238-MT2
CIELO-U238-MT4 0. 99?5 | ]
ENDF-ENDL Continuous
ENDF/B-VI Wi
Hansen-Roach [ 16-Group
L-DIV / 92-Group 0.9950
LLML 92-Group A
[Elunannc
Flot options
Averaging: [ - ] T
reduced chi-squared () bars @ paints 0.9925
Group by: [Spedrun - ] 1
...and:[ubrary v] .
Sort b Averoge naeasig =) MIXED INTER THERM FAST

, Mlover [ 100[+]points ||:| ASVM_ENDFBVIH @ C\ELO-U238-MT4|
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U238 MT18 CIELO/ENDFBVII.1

5001 | ' ' | ' ' |

1001

Weighting
[l _?L

1_ — IS N m A

1 10

1E-9 1E-8 1E-7 1E-6 1E-5 1E-4 0.001 0.01 0.1
Incident energy (MeV)

Raises IEU benchmarks up to + 300 pcm
Other benchmarks are mostly not impacted
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BETTER POLICIES FOR BETTER LIVES NUCLEAR ENERGY AGENCY

@) OECD Nuclear Energy Agency LY NEA

jD" Fl_l‘—fle:: ' terial || cased Exp. Exp. Uncertainty Code Library Cale, Calc. Uncertainty CfE
= issile material
HEU-MET-FAST-005-001 1 0.0038 MCNP& ASVM_ENDFBVII1 0.9953 le-5 0.9953
HEU-MET-FAST-005-001 1 0.0036 MCNP& CIELO-UI238-MT 18 0.99534 1e-5 0.99534 =
HEU-MET-FAST-005-002 1.0007 0.0038 MCNPS ASYM_ENDFEVII1 0.997988 le-5 0.99729
HEU-MET-FAST-005-002 1.0007 0.00356 MCNPS CIELO-U238-MT 18 0.99802 1e-5 0.997322
HEU-MET-FAST-005-003 0.5996 0.0036 MCNP& ASVM_ENDFBVII1 1.00056 1e-5 1.00056
HEU-MET-FAST-005-003 0.9996 0.0038 MCNPS CIELO-U238-MT 13 1.00055 le-5 1.000599
HEU-MET-FAST-005-004 0.8989 0.00356 MCNPS ASVM_ENDFBVII1 0.993736 1e-5 0.99483
HEU-MET-FAST-005-004 0.5989 0.0038 MCNPS CIELO-UI238-MT 18 0.99377 le-5 0.994864
HEU-MET-FAST-005-005 0.998 0.0038 MCNPS ASYM_ENDFEVII1 0.999218 le-5 1.00122
HEU-MET-FAST-005-005 0.598 0.0038 MCNPS CIELO-U238-MT 18 0.99925 1e-5 1.001253
HEU-MET-FAST-005-006 0.5987 0.0038 MCNP& ASVM_ENDFBVII1 0.99844 le-5 0.99974
HEU-MET-FAST-005-006 0.9987 0.0038 MCNP& CIELO-U238-MT 13 0.99848 1e-5 0.99978
HEU-MET-FAST-006-001 1 0.001 MCNPG ASVM_ENDFBVIT1 1.00709 1e-5 1.00709
HEU-MET-FAST-006-001 1 0.001 MCNP& CIELO-UI238-MT 18 1.00711 le-5 100711
HEU-MET-FAST-006-002 0,991 0.003 MCNP& ASVM_ENDFBVII1 0.985461 1e-5 0.99542
HEU-MET-FAST-006-002 0.591 0.003 MCNPG CIELO-U238-MT 15 0.98548 1e-5 0.995439
HEU-MET-FAST-007-001 0,995 0.0024 MCNP& ASVM_ENDFBVII1 0.99309 le-5 0.99808 -
ASVM_ENDFBVII1 = T T
Bis 1.0075
BNAB-+LIPAR +TEPCON
CEMDL-3. 1 Continuous _ T
CIELO-PUZ39-MT-TOTAL
CIELO-PU233-MT102 1.0050
CIELO-PU239-MT18
CIELO-PU239-MT2
CIELO-PL239-MT452 T T
CIELO-U235-MT-TOTAL
CIELO-U235-MT102 1 0025
CIELO-U235-MT18
CIELO-U235-MT2
CIELO-U235-MT4 w
CIELO-J235-MT452 (&) 1 . Oooo
CIELO-U238-MT-TOTAL [re.
CIELO-U238-MT102 S
o e e < Bl
CIELO-U238-MT4 0-99?5
ENDF-ENDL Continuous
ENDF/B-V1 [
Hansen-Roach / 16-Group
L-DIV / 92-Group 0.9950
LLNL 92-Group '
[Elnneoncn o2
Flot options.
Averaging: [Anﬂlmehc v]
reduced chi-squared (T bars @) points 0.9925
Group by: [Spedrum - ] 1
...and: [Lblary v] . .
sortby: [Average naeasing =] MIXED INTER THERM FAST

= )
» Clover [ 100 = points |[mAsVM_ENDFBVIH B CIELO-U238-MT18]




BETTER POLICIES FOR BETTER LIVES NUCLEAR ENERGY AGENCY

U238 MT18 CIELO/ENDFBVII.1 (IEU-
INTER/FAST)

@) OECD Nuclear Energy Agency LY NEA

| critical / Subaritical | Alarm / Shielding | Fund |Physics | Correlation Matrix | Rark Simiar | Keff trends plots
Ju Filter * ) case D Exp. Exp. Uncertainty Code Library Calc. Calc. Uncertainty C[E
- [ Fissile material
[EU-MET-FAST-002-001 1 0.003 MCNPG ASVYM_ENDFEVII1 0.93889 1e-5 0.99889
[EU-VET-FAST-002-001 1 0.003 MCIPE CIELO-U238-MT 18 1.00036 1e-5 1.00036
[EU-VET-FAST-007-001 1.0046 224 MCIPE ASVM_ENDFEVIIL 1.004128 1e-5 0.95953
[EU-VET-FAST-007-001 1 nnas 224 MCNPS CIELO-U238-MT18 1.00679 1e-5 100218
0.0024 MCNPE ASVM_ENDFBVIIL 0.995669 1e-5 100027
[EU-MET-FAST-010-001 0.0024 MCNPG CIELO-U238-MT 18 0.93343 1e-5 1.004043
[EU-MET-FAST-012-001 n ana 1e-5
- [] SPEC 4
= [7) Physical form [EU-MET-FAST-012-001 M|X Of A e
[EUVETFAST-015-001 PR-6 o S | 2
[EU-VET-FAST-013-001 + 1e-t
Smncenms  Nath - — - —= ZPR-3

[EL-MET-FAST-014-001 E

[EU-VET FAST014-001 1 ] Ten 2 3 6 9 et 1 1
[EL-MET-FAST-014-002 En r Ched 1 A B 1e-5

[EL-MET-FAST-014-002 1 I o [t e U595 /5 1e-5 . |
[EL-COMP-INTER-005-00 U Plates |0.0023 [Mcrpe |asym T ENDFBVITL 0.393403 1e-5 0.9955 |
[EL-COMP-INTER-005-00 ey |0.0023 |Mcnps |CIELO-U238-MT18 0.99602 1e-5 1.002133 |

.-
- [ Libraries
ASVM_ENDFBVII1
Bas 1.005
BMAB-+HIPAR+TEPCON
CENDL-3.1 Continuous
CIELO-PU239-MT-TOTAL
CIELO-PU239-MT102 1 o 004

m

CIELO-PLI239-MT452 1.003

CIELO-U235-MT18 1 002

1.001

Keff C/E

CIELO-U233-MT2
1.000

ENDF-ENDL Continuous
ENDF/B-VI I
Hansen-Roach [ 16-Group 0.999
L-DIV [ 92-Group
LLNL 92-Group

[ panEnnE,

Plot options: 0.998

Averaging: [Amhmehc v]
reduced chi-squared (7) bars @) points. 0.997
Group by: [E\raluaﬁon D - ] ’

+vand: [Library 3 IEU-MET- IEU-COMP- IEU-MET- IEU-MET- IEU-MET- IEU-MET- IEU-MET-
Sortby: | Average increasing ™ FAST-002 INTER-005 FAST-007 FAST-014 FAST-010 FAST-012 FAST-013
+ [Jover W”““‘ |DASVM_ENDFBVH1 ICIELD—U23S—MT1B|
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U238 MT102 CIELO/ENDFBVII.1

O JYNEA

| Y

o
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1
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Raises IEU benchmarks up to + 150 pcm
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@) OECD Nuclear Energy Agency LY NEA

U238 MT102 CIELO/ENDFBVII.1

| critical / Subritical | Alarm / Shielding | Fund IPhysics | Corelation Matrix | RankSimilar | Kefftrendsplots |
_"-[_-‘,lebe; ' terial “ 1| case Exp. Exp. Uncertainty Code Library Cale. Cale. Uncertainty CJE
s matera HEL-MET-FAST-005-001 1 0.0036 MCNPE ASVM_ENDFBVIT1 0.9353 1e-5 0.9353
HEU-MET-FAST-005-001 1 0.0036 MCNPE CIELO-U238-MT 102 0.99531 1e-5 0.99531 =
HEL-MET-FAST-005-002 1.0007 0.0036 MCNPE ASVM_ENDFBVIT1 0.937988 1e-5 0.95729
HEU-MET-FAST-005-002 1.0007 0.0036 MCNPE CIELO-U238-MT 102 0.93801 1e-5 0.997312
HEL-METFAST-005-003 0.9936 0.0036 MCNPE ASVM_ENDFBVII1 1.00056 1e-5 1.00036
HEU-MET-FAST-005-003 0.9936 0.0036 MCNPE CIELO-U238-MT 102 1.00058 1e-5 1.00038
HEL-MET-FAST-005-004 0.9989 0.0036 MCNP6 ASVM_ENDFBVII1 0.933736 1e-5 0.99483
HEL-MET-FAST-005-004 0.998% 0.0036 MCNPE CIELO-U238-MT 102 0.93375 1e-5 0.934844
HEL-MET-FAST-005-005 0.998 0.0036 MCNP6 ASVM_ENDFBVII1 0.959218 1e-5 1.00122
HEL-MET-FAST-005-005 0.9%8 0.0036 MCNP6 CIFLO-U238-MT 102 0.93923 1e-5 1.001232
HEL-MET-FAST-005-006 0.9987 0.0036 MCNPE ASVM_ENDFBVII1 0.93844 1e-5 0.99974
HEL-MET-FAST-005-006 0.9987 0.0036 MCNPE CIFLO-U238-MT 102 0.93835 1e-5 0.93975
HEU-MET-FAST-006-001 1 0.001 MCNPE ASVM_ENDFBVII1 1.00709 1e-5 1.00709
HEL-MET-FAST-006-001 1 0.001 MCNPE CIFLO-U238-MT 102 1.0071 1e-5 1.0071
HEU-MET-FAST-006-002 0.991 0.003 MCNPE ASVM_ENDFBVII1 0.986461 1e-5 0.99542
HEL-METFAST-006-002 0.991 0.003 MCNPE CIELO-U233-MT 102 0.98647 1e-5 0.935429
HEL-MET-FAST-007-001 0.995 0.0024 MCNPE ASVM_ENDFBVII1 0.93309 1e-5 0.95808 -
[=- [] Libraries _
ASVM_ENDFBVII1 = T
Bas 1.0075
BNAB +LIPAR +TEPCON
CENDL-3.1 Continuous _ -
CIELO-PU233-MT-TOTAL
CIELO-PU235-MT102 1.0050
CIELO-PU233-MT18
CIELO-PU233-MT2
CIELO-PU239-MT452 T T
CIELO-J235-MT-TOTAL
CIELO-U235-MT102 1.0025
CIELO-U235-MT18
CIELO-U235-MT2
CIELO-U2354MT4 L.IJ__
CIELO-U235-MT452 < 1.0000
CIELO-U238-MT-TOTAL —
CIELO-U238-MT102 S
CIELO-U238-MT18 x |
CIELO-U238-MT2
CIELO-U238-MT4 0.9975
ENDF-EMDL Continuous
ENDF/B-VI I
Hansen-Roach [ 16-Group
L-DIV / 92-Group 0.9950
LLNL 92-Group -
[F mnenncn =2
Flot options
Averaging: [ i - ] —
reduced chi-squared () bars @) points 0.9925
Group by: [Spedrun - ] 1
...and: [Lhary v]
T T
Sortby: | A i i
7: | Averags e =] MIXED INTER THERM FAST
] ] =
[ -] + Dlover [ 100[+ponts [ ASvM_ENDFBVIN B CIELO-U238-MT102]




@) OECD

BETTER POLICIES FOR BETTER LIVES

Nuclear Energy Agency

LY NEA

NUCLEAR ENERGY AGENCY

U238 MT102 CIELO/ENDFBVII.1

| Critical /subaritical | Alarm /Shielding | Fundamentzl Physics | Correlation Matrix | Ranksimiar | Keff trends plots |
1 F:I_her. " . * || case Exp. Exp. Uncertainty Code Library Calc. Calc. Uncertainty C/E
E D:Umate"al IEU-MET-FAST-002-001 1 0.003 MCNPS |ASYM_ENDFBVIT 0.93889 1e-5 0.99889 o
EU-MET-FAST-002-001 1 0.003 MCNPS ICIELO-U238-MT102 0.99987 1e-5 0.99%87 7]
[EU-MET-FAST-007-001 1.0046 224 MCPs |ASVM_ENDFBVII 1.004128 1e-5 0.99953 g
EU-MET-FAST-007-001 1.0046 224 MCIPE ICIELO-U238MT 102 1.00585 1e-5 1001244
EU-MET-FAST-010-001 0.9954 0.0024 MCIPS |ASVM_ENDFBVITL 0.995669 165 1.00027
EU-MET-FAST-010-001 0.9954 0.0024 MCNPE ICIELO-U238-MT 102 0.95778 1e-5 1.002391
i EU-MET-FAST-012-001 1.0007 0.0027 MCNPS [ASVM_ENDFBVITL 1.003102 1e-5 1.0024
5 [ Physical form EU-MET-FAST-012-001 1.0007 0.0027 MCNPS ICIELO-U238-MT102 1.00478 1e-5 1.004077
[EU-MET-FAST-013-001 0.9941 0.0023 MCPs |ASVM_ENDFBVII 0.997142 1e-5 1.00306
EU-MET-FAST-013-001 0.9541 0.0023 MCIPE ICIELO-U238MT 102 0.95863 1e-5 1.004557
EU-MET-FAST-014-001 0.9958 0.0022 MCIPS |ASVM_ENDFBVITL 0.956706 165 1.00091
EU-MET-FAST-014-001 0.9958 0.0022 MCNPE ICIELO-U238-MT 102 0.95806 1e-5 1.00227
EU-MET-FAST-014-002 0.9327 0.0022 MCNPS [ASVM_ENDFBVITL 0.934288 1e-5 1.0016
EU-METFAST-014-002 0.9527 0.0022 MCNPG (CIELO-U238MT 102 0.995¢ 1e-5 1.00272
[EU-COMP-INTER-005-001 0.9939 0.0023 MCNPs |ASVM_ENDFBVII 0.993403 1e-5 0.9995
IEU-COMP-INTER-005-001 0.9939 0.0023 MCIPS ICIELO-U238-MT 102 0.99511 1e-5 1001217
MIXAMET-FAST-001-001 1 0.0016 MCIPE [ASVM_ENDFBVITL 0.9992 1e-5 0.9992 -
1.0075
BNAB-+LIPAR +TEPCON 10050,
CENDL-3. 1 Continuous
CIELO-PU238-MT-TOTAL
CIELO-PU239-MT102 1.002,
CIELO-PU239-MT18
CIELO-PU233-MT2
CIELO-PU238-MT452 1.0000 —
CIELO-U235-MT-TOTAL w ol
CIELO-U235-MT102 o l
CIELO-U235-MT18 = 0.9975 | |
CIELO-U235-MT2 G
CIELO-U235-MT4 x
CIELO-A235-MT452 GIPLLEe | B B B N BEe W O EEe B B B B OB B
CIELO-U238-MT-TOTAL
CIFLO-U238-MT102
CIELOU238 MT18 0.9925{ [ [ . S N S S RS R
CIELO-U238-MT2
CIELO-U238-MT4
ENDF-ENDL Continuous GIDL] [ E——— W SN B B B BEN B BN B B B BN B BN B BN B BN W B
ENDF/B-VI m
Hansen-Roach [ 16-Group I
L-DIV / 92-Group 098?5 ’_| . b ] [ ) =] e ) e ] e ] L
LLML 92-Group Al
Potostans” " S & & & NI PP P AP SR P
ing: A A A A Q A A A A A A A A
2 - '3 W '3 W & w ¥ w W ¥ ¥ ¥ w
reduced chi-squared () bars. paints g g g g g g g k g g g g
C A A A Q A A Q A A A A A
Group by: [Evaluation ID =] & ’sﬁ’f ﬁ?' ﬁ?f o,ss ﬁ?’ ﬁ?’ o@‘ ﬁ?, ﬁ?f ’gﬁ’/ ﬁﬁ’/ ’é’l
- R A R A A R A AR
Sortby: [Avaage increasing v] \@ e‘
(o] o8] ., Eover [ 100Fports [0 ASVM_ENDFEVI B CIELO-U238-T102]
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BETTER POLICIES FOR BETTER LIVES

‘ Critical / Subcritical | Alarm / Shielding | Fundamental Physics | Correlation Matrix | Rank Similar | Keff trends plots |

Nuclear Energy Agency

LY NEA

U238 MT102 CIELO/ENDFBVII.1 LCT

NUCLEAR ENERGY AGENCY

| Filter
(=) [] Fissile material

]

- [ sPEC

=I-- [7] Physical form
[E]MET

- [ s0L

- [¥] comMp

- [ MISC

=I-- [] Spectrum
[E1FAST

- [C] INTER

- [¢] THERM
[C] MIXED

- [7] Codes

(=) [] Libraries

[] BMAB +LIPAR+TEPCON
- [Z] CENDL-3. 1 Continuous
- [7] CIELO-PU239-MT-TOTAL
- [ CIELO-PU239-MT 102
- [7] CIELO-PUZ39-MT 18
- [7] CIELO-PU239-MT2
- [ CIELO-PU239-MT452
- [7] CIELO-U235-MT-TOTAL
[] CIELO-U235-MT 102
- [ CIELO-U235-MT 18
- [7] CIELO-U235-MT2
- [ CIELO-U235-MT4
- [7] CIELO-UZ35-MT452
[ CIELO-U238-MT-TOTAL
- /] CIELO-U238-MT102
- [7] CIELO-U238-MT 18
[ CIELO-U233-MT2
- [ CIELO-U238-MT4
-+ [ ENDF-ENDL Continuous
¢ ] ENDF/B-V1
- [7] Hansen-Roach | 16-Group
[] L-D1v f 92-Group
- ] LLNL 92-Group

[ anenn;

-

m

|| Case ID Exp. Exp. Uncertainty Code Library Calc. Calc. Uncertainty C[E
LEU-COMP-THERM-001-001 0.9998 0.0031 MCNP& \ASVM_ENDFEVII1 0.99936 1e-5 I0.99956 -
LEU-COMP-THERM-001-001 0.9998 0.0031 MCNP& ICIELO-U238-MT102 0.99959 1e-5 10.99979 !El
LEU-COMP-THERM-001-002 0.9998 0.0031 MCNP& ASVM_ENDFEVIT1 0.9981 1e-5 0.9983
LEU-COMP-THERM-001-002 0.9998 0.0031 MCNP& ICIELO-U238-MT 102 0.99833 1e-5 10.99853
LEU-COMP-THERM-001-003 0.9998 0.0031 MCNP& ASVM_ENDFEVII1 0.99931 1e-5 0.99951
LEU-COMP-THERM-001-003 0.5998 0.0031 MCNP& ICIELO-J238-MT102 0.99954 1e-5 0.99974
LEU-COMP-THERM-001-004 0.9998 0.0031 MCNPE ASVM_ENDFEVII1 0.9993 le-5 I0.9995
LEU-COMP-THERM-001-004 0.9998 0.0031 MCNP& ICIELO-UZ233-MT102 0.99953 1e-5 0.99973
LEU-COMP-THERM-001-005 0.9998 0.0031 MCNP& \ASVM_ENDFEVII1 0.99731 1e-5 10.99751
LEU-COMP-THERM-001-005 0.9998 0.0031 MCNP& ICIELO-U233-MT 102 0.99754 1e-5 0.99774
L EU-COMP-THERM-001-006 0.9998 0.0031 MCNP& ASVM_ENDFEVIT1 0.99952 1e-5 0.99972
LEU-COMP-THERM-001-006 0.9998 0.0031 MCNP& ICIELO-U238-MT 102 0.99975 1e-5 10.99995
LEU-COMP-THERM-001-007 0.9998 0.0031 MCNPG ASVM_ENDFEVII1 0.99877 1e-5 0.99897
LEU-COMP-THERM-001-007 0.9998 0.0031 MCNPS ICIELO-U238-MT102 0.99899 1e-5 10.99919
LEU-COMP-THERM-001-008 0.9998 0.0031 MCNPE ASVM_ENDFEVII1 0.99759 le-5 0.99779
LEU-COMP-THERM-001-008 0.9998 0.0031 MCNP& ICIELO-UZ233-MT102 0.95752 1e-5 0.99802
LEU-COMP-THERM-002-001 0.5997 0.002 MCNP& \ASVM_ENDFEVII1 0.99909 1e-5 10.99939 -

1.0100
I
1.0075 i i
1.0050 =z
T
10025 b e e T i i n |
L
01000 — ———— = T =g L T AE Sl e L e
]
(=
LT
2 0.9975
0.9950
0.9925
0.9900
0.9875

-

Flot options

Averaging: [Nlthrnehc

=]

[ reduced chi-squared (") bars @ points
Group by: [Evaluahon D - ]
...and: [Library v]
Sortby: [average increasing - ]
Elfe =] 0], Bover [ 100]paints
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@) OECD Nuclear Energy Agency LyNEA

U238 MT452 CIELO/ENDFBVII.1

No Difference
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@) OECD Nuclear Energy Agency LY NEA

BETTER POLICIES FOR BETTER LIVES NUCLEAR ENERGY AGENCY

U238 Total (MT2,MT4,MT18,MT102,MT452)
| critical / Subritical | Alarm / Shielding | Fundamental Physics | Correlation Matrix | RankSimiar | Keff trends plots
b Filter || Case ID Exp. Exp. Uncertainty Code Library Cale, Calc. Uncertainty CfE
[=- [] Fissile material
HEU-MET-FAST-005-001 1 0.0036 MCNPS ASVM_ENDFBVIIL 0.9953 1e5 0.9953
HEU-MET-FAST-005-001 1 0.0036 MCNPS CIELO-U238-MT-TOTAL 0.99545 1e-5 0.599545
HEU-MET-FAST-005-001 1 0.0036 MCNPS CIELO-U238-MT 102 0.99531 1e-5 0.99531
HEU-MET-FAST-005-001 1 0.0036 MCNPE CIELO-U233-MT18 099534 1e5 0.99534
HEU-MET-FAST-005-001 1 0.0036 MCNPS CIELO-U238-MT2 0.99525 1e-5 0.599525
HEU-MET-FAST-005-001 1 0.0036 MCNPE CIELO-U238-MT4 0.99544 1e-5 0.99544
HEU-MET-FAST-005-002 1.0007 0.0036 MCHPG ASVM_ENDFBVIIL 0.997588 1e-5 0.99729
HEU-MET-FAST-005-002 1.0007 0.0036 MCNPS CIELO-U238-MT-TOTAL 0.99814 1e-5 0.597442
HEU-MET-FAST-005-002 1.0007 0.0036 MCNPE CIELO-U238-MT 102 0.99801 1e-5 0.997312
HEU-MET-FAST-005-002 1.0007 0.0036 MCHPG CIELO-U238-MT18 0.99802 1e-5 0.997322
HEU-MET-FAST-005-002 1.0007 0.0036 MCNPS CIELO-U233-MT2 0.99735 1e5 0.997252
HEU-MET-FAST-005-002 1.0007 0.0036 MCNPE CIELO-U238-MT4 0.99812 1e-5 0.997422
HEU-MET-FAST-005-003 0.93% 0.0036 MCHPG ASVM_ENDFBVIIL 1.00056 1e-5 1.00096
HEU-MET-FAST-005-003 0.99% 0.0036 MCNPS CIELO-U238-MT-TOTAL 1.00071 1e5 1.00111
HEL-MET-FAST-005-003 sy 0.9 Y T M CIELO-U238-MT 102 1.00058 1e-5 1.00098
HEU-MET-FAST-005-003 [l () [‘I}os]ﬂs N1 Ve =X y 4 MCE¥ CIELO-U238-MT18 1.00059 1e-5 1.00093
HEU-MET-FAST-005-003 N WUoskee | NN oo LD v e CIELO-U233-MT2 1.00053 1e-5 1.00093 -
ws. Blue CIELO Sum
NAS-+LIPARATEPCON [ — -
ENDL-3. 1 Continuous T _ T
TELO-PU239-MT-TOTAL T T T
TELO-PU239-MT 102 1.0050
1.0025 I . N B . . . B I B . [ [ A
w
]
O 1.0000
=
L -
= un'lEm ] I EulEn
0.9975
0.9950
0.9925
T T T
serthy: oot MIXED INTER THERM FAST
o v o], Flover [ 100 SVM_ENDFBWIM B CIELO-U238-MT-TOTAL [ CIELO-U238-MT102 [ CIELO-U238-MT18 0 CIELO-U238-MT2 [ CIELO-U238-MT4
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@) OECD Nuclear Energy Agency LY NEA

Total (MT2,MT4,MT18,MT102)
IEU and LEU, NTER/FAST

| critical / subgritical | Alarm /Shielding | Fundamental Physics | Correlation Matrix | Rank Simiar |  Keff trends plots

i Filter |} case 1D Exp. Exp. Uncertainty Code Library Cale. Calc. Uncertainty CE
- [] Fissile material
IEU-MET-FAST-002-001 1 0.003 MCHPS ASVM_EMDFBVII1 0.99889 1e-5 0.99389 -
IEU-MET-FAST-002-001 1 0.003 MCNP& CIELO-U238-MT-TOTAL 1.0026 1e-5 1.0026 W
IEU-MET-FAST-002-001 1 0.003 MCNP& CIELO-U238-MT102 0.99987 le-5 0.99987
IEU-MET-FAST-002-001 1 0.003 MCHPS CIELO-U238-MT13 1.00038 1e-5 1.00035 =]
IEU-MET-FAST-002-001 1 0.003 MCNP& CIELO-U238-MT2 0.95837 1e-5 0.59837
IEU-MET-FAST-002-001 1 0.003 MCNP& CIELO-U238-MT4 1.00066 le-5 1.00066
TEU-MET-FAST-007-001 1.0046 2e-4 MCMPS ASVM_EMDFBVIT1 1.004128 1e-5 0.59953 |
IEU-MET-FAST-007-001 1.0046 2e-4 MCNP& CIELO-U238-MT-TOTAL 1.00937 1e-5 1.004748
IEU-MET-FAST-007-001 1.0046 2e-4 MCNP& CIELO-U238-MT102 1.00585 le-5 1001244
TEU-MET-FAST-007-001 1.0046 2e-4 MCMPS CIELO-U238-MT 13 1.00679 1e-5 1.00218
IEU-MET-FAST-007-001 1.0046 2e-4 MCNP& CIELO-U238-MT2 1.00382 1e-5 0.899224
IEU-MET-FAST-007-001 1.0046 2e-4 MCNP& CIELO-U238-MT4 1.00529 le-5 1.000687
TEU-MET-FAST-010-001 0.9954 0.0024 MCMPS ASVM_EMDFBVIT1 0995669 1e-5 1.00027
IEU-MET-FAST-010-001 0.9954 0.0024 MCNP& CIELO-U238-MT-TOTAL 1.00315 1e-5 1.007786
IEU-MET-FAST-010-001 0.9954 0.0024 MCNP& CIELO-U238-MT102 0.99778 le-5 1.002391
TEU-MET-FAST-010-001 0.9954 0.0024 MCMPS CIELO-U238-MT 13 0.99943 1e-5 1.004049
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HEL LEU-COMP-THERM-001-001 0.9998 0.0031 MCMPS CIELO-U233-MT-TOTAL 0.99978 1e-5 0.99998
FU LEU-COMP-THERM-001-001 00,9993 0.0031 MCMPE CIELO-U238-MT 102 0,99959 1e-5 0.99979
LEu LEU-COMP-THERM-001-001 0.3993 0.0031 MCNPE CIELGU23 1T 18 099948 105 0.59963
w233 LEU-COMP-THERM-001-001 0.9998 0.0031 MCMPS CIELO-U233-MT2 0.99929 1e-5 0.99949
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Conclusion

4 Impact of individual changes to
MT2,MT4,MT18,MT102,MT452 were tested for Pu239,
U235, U238

4 Relatively quick (~1 day of effort), automation could/will be
Improved

 Method could be used by anyone (although training would
be required probably)

 Meant to supplement not replace direct perturbation
testing!
) http://www.oecd-nea.org/ndast/

Contact

James Dyrds
OECD / NEA Data Bank
ndast@oecd-nea.org
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