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Overview

» Sensitivity Data in DICE (Database for ICSBEP)

» Searching For CIELO Benchmarks with DICE

» Tools for Iron

» Sensitivity * Perturbation =

» Nuclear Data and Sensitivity Testing Tool (NDaST)

FY1: Sensitivity data tells you how much k ¢ will change (%)
If the nuclear data changes (%). [not discussing GPT at the
moment...]

Fictional Example: | change the U238 fission cross section by
1% uniformly in energy. The sensitivity data tells me HMF-
001 k. will change by 0.05% or 50 pcm.
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BETTER POLICIES FOR BETTER LIVES NUCLEAR ENERGY AGENCY

DICE Sensitivity Data....Recently Much Improved!

Handbook Number of
Edition Unique Cases

2012 727 TSUNAMI1D+TSUNAMI3D [VALID]+
MMK-KENO
2013 3575 Previous +
Non VALID cases SCALE6.0 from Balance Inputs
2014 4011 Previous + MCNP6* + SCALE6.2BClutch

Script and examples given those wishing to compute their own sensitivity data; including S. van der marck (Data tester), J. Bess (ICSBEP Chair),
T.Kozlowski (UAM). Also participated in comparison of sensitivity data across codes, spearheaded by E.lvanov.

THERM INTER FAST . MIXED

525/608 4/10 114/121 9/9
664/895 21/32 383/403 75/84
142/180 5/21 31/43 7/23
1424/1612 0/0 1/1 5/5
186/197 29/29 8/10 8/8
323/436 2/7 40/67 1/26
0/0 0/0 4/20 0/0
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DICE k. Sensitivities Search

3 Group search, full 238 Group SDF’s are stored and distributed. Thus you can do your own
search in a different group structure...I'll even email you a script to do this if you ask me.

$ oice =@

File Database=NEA Window Help
Critical / Subcritical | Alarm / Shielding | Fundamental Physics | Correlation Matrix | Rank Similar |  Keff trends plots |

=L General items || Isotope Reaction
::: I&%?&gf}?tmn ||| None selected | [None selected
-& Internal reviewer B lltHHl Hydrogen =| [capture
-# Independent reviewer e H2 I lelastic
-9 Vatr)yinq parameter(s) across cases B 3- L - Lithium oo
::: ha oratory f . 4 - Be - Beryllium o
e T?II N purpose [ 5-B-Boron inelastic
- K:ew?vards 4 6 - C- Carbon nubar
- Dates (evaluation and experiment) :: é: gi %')t(;%%ﬁn scatter
=t j Ftu;ieferences i1 9 - F - Fluorine total
-8 Fuel form/Fissile material ) 11 - Na - Sodium v
- # Fuel region
- U and Eu weight percent (") Combine with AND (@) Combine with OR Combine with AND (@) Combine with OR

~# Pu/(U+Pu) ratio

----- # Moderator/coolant material
-# (ladding material

----- » Reflector material Value : ‘ ‘ﬂ'—; ‘ ‘
~# Neutron absorbing material

----- & Separation material Set Th rEShOId~ OR >= ‘ ‘ &= ‘ ‘ Negative over here

~# Geometry

----- »_Benchimark Keff and Calculations Keff sens. < 0.625 eV Keff sens. 0.625 eV - 100 keV Keff sens. > 100 keV

= Eneray, spectra, sensitivities -

-4 Energy of Average Neutron Lethargy causing Fission Value ‘ W. . ‘ ‘ Value ‘ H_ . ‘ ‘ Value - ‘ ‘ - ‘ ‘
<

m

Total Keff sensitivity over all energy range

o Alveri'ljue Fg’ssion ((imu}p Energy

- # Hux distribution (3-q

- Fission dglstribgtion (?—u}) AISO used '
~# (Capture distribution (3-

4 Neﬁtmn balance J Values between -1 and 1, in %dk/%2

OR >= | | | OR>= | | <=| | OR>= | | <= | |

— et il L gl
Wmutmns per neutron absorbed in the core ™| Keff Sensitivities are currently available for about 75% of cases
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BETTER POLICIES FOR BETTER LIVES NUCLEAR ENERGY AGENCY

Example: Iron Elastic Scattering Sensitivity
Search - Results

Evaluation identification Title

PU-MET-FAST-015 IRON-REFLECTED ARRAY OF PLUTONIUM FUEL RODS A
PU-MET-FAST-026 SPHERICAL ASSEMBLY OF 239PU(D, 08%) WITH 11.9-CM STEEL REFLECTOR il
PU-MET-FAST-028 STEEL-REFLECTED SPHERICAL ASSEMBLY OF 239PU(%, 89%)
Isot[,pe Readion PU-MET-FAST-032 STEEL-REFLECTED SPHERICAL ASSEMBLY OF 239PU(a, 88%)
S— e PU-MET-FAST-045 CRITICAL EXPERIMENTS PERFORMED FOR LAMPRE, THE LOS ALAMOS MOLTEN PLUTOR
. 17 - Tl - Chlorine | [None selecte: PU-MET-INTER-002 ZPR-6 ASSEMBLY 10: A CYLINDRICAL PLUTONIUM/CARBON/STAINLESS STEEL ASSEMBI
/.18 - Ar - Argon capture HEU-MET-FAST-013 SPHERE OF HIGHLY ENRICHED URANIUM REFLECTED BY STEEL
: %3 ~ K~ Potassium HEU-MET-FAST-021 STEEL-REFLECTED SPHERICAL ASSEMBLY OF 235U(90%) E
! 53 T Tiantam —1 [fission HEU-MET-FAST-043  |HEU CYLINDERS AXIALLY REFLECTED BY STEEL
53V - Vanadium Bl oot HEU-MET-FAST-072 ZEUS: FAST-SPECTRUM CRITICAL ASSEMBLIES WITH AN IRON - HEU CORE SURROUND
' 54 - Cr - Chromium inelastic HEU-MET-FAST-075 7PPR-20 PHASE C: A CYLINDRICAL ASSEMBLY OF U METAL REFLECTED BY BERYLLIUM |
. 25 - Mn - Manganese nubar HEU-MET-FAST-084 HEU METAL CYLINDERS WITH MAGNESIUM, TITANIUM, ALUMINUM, GRAPHITE, MILD S
26 - Fe - Iron scatter HEU-MET-FAST-085 HIGHLY ENRICHED URANIUM METAL SPHERES SURROUNDED BY COPPER, CAST IRON,
. total HEU-MET-INTER-001 __|THE URANIUM/IRON BENCHMARK ASSEMBLY: A 235U(93%)/TRON CYLINDER REFLECTE—
HEU-SOL-THERM-033 __ |HIGHLY ENRICHED URANYL NITRATE IN ANNULAR TANKS WITH CONCRETE REFLECTIC
HEU-SOL-THERM-038 __|WINCO SLAB TANKS: TWO INTERACTING TANKS OF HIGHLY ENRICHED URANYL NITR/
& HEU-SOL-THERM-044  |CONCRETE-REFLECTED URANYL NITRATE SOLUTION CYLINDER CONTAINING PERIODI -
HEI - MD-TMTER NN DEEI ErTED LIRDANMTIIM-_HYNDRTNOE —YITMDRTCAI ACCEMRI TEFC
) Combine with AND Combine with AND <| Thermal/lntermediate/Fast/Total 4
Total Keff sensitivity over all energy range Case identification Isotope Reaction Keff sen... Keff sen... Keff sen... Total K...
Value ; +f-: HEU-MET-INTER-001-001 |Fe (natural) |elastic -0.000 0.02834| 0.14435 0.17258 A
HEU-MET-INTER-001-001 |Fe (natural) |elastic -0.000 0.02834] 0.14435 0.17258 s
OR >= 0.05 <= HEU-MET-INTER-001-001 |Fe (natural) |elastic -0.000 0.02834] 0.14435 0.17258
HEU-MET-INTER-001-001 |Fe (natural) |elastic -0.000 0.02834] 0.14435 0.17258
Keff sens. < 0.625 eV Keff sens. 0.625 eV - 1...  Keff sens. > 100 keV HEU-MET-INTER-001-001 |Fe (natura % alastic -0.000 0.02834] 0.14435 0.17258
My Ty M- PU-MET-FAST-015-00 Fe (natural) |elastic 0 _0.00741] 0.1435] 0.15091
Value - || +/-: Value =[] +/-: Value - || +/-: D-MET-FAST-026-00 Fe56 elastic 0.00490] 0.11646/ 0.12145
OR>= || <= OR>= | <= OR>= || <= MIX-MET-INTER-003-001 |Fe56 elastic -0.00008| 0.02824] 0.00205 0.12021 E
SR B Emmee RN RN
) A -MET- Fe elastic - . .078 .
Values between -1 and 1, in %dk/%Zz HEU-MET-FAST-085-003 Feb6 elastic 0 0.00697 0.00838 0.10535
o . SPEC-MET-FAST-014-001 [Fe (natural) |elastic 0]  0.0050 0.098 0.10326
Keff Sensitivities are currently available for about 83% of cases SPEC-MET-FAST-014-00 = gna ura % alastic 0 0.0050 0.098 0.10326
SPEC-MET-FAST-014-001 |Fe (natural) [elastic 0/ 0.00508] 0.09818/ 0.10326 T
, HEU-MET-FAST-021-001 _|Fe56 elastic 0 0.00564) 0.09299 0.09863
ACtU a” ou don t even need the FU-MET-FAST-005-001  |Fe56 elastic 0 0.00744 0.08338 _0.09082!
y y HEU-MET-FAST-013-001 _|Fe56 elastic 0/ 0.00407| 0.06921] 0.07328
. . . HEU-SOL-THERM-044-004 |Fe56 elastic 0.00468] 0.03531] 0.03254 0.07253
DVD to do th IS (J ust ava) HEU-COMP-INTER-003-0... [Fe56 elastic 0.00009 0.02457] _ 0.0472] 0.07187
J e HEU-MET-FAST-072-003 _ |Fe56 elastic -0.00062] 0.0146G] 0.05739] 0.07147
HEU-MET-FAST-072-001 _|Fe56 elastic 0 0.00862] 0.05755] 0.06617
00 |e € D | C E | C S B EP 4 PU-MET-FAST-032-001 __ |Fe56 elastic 0 0.00234] 0.06304 0.06538
9 9 HEU-SOL-THERM-033-003 |Fe (natural) |elastic 0.00106] _ 0.0318] 0.03131] 0.06507
HEU-MET-FAST-084-007 |Fe56 elastic 0 _0.00349 0.0607] 0.06419 -
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Exercise: Use DICE to find good benchmarks for Fe56
testing.

Q: Would you find the same benchmarks as the existing test
suites?

Q: Given the same ‘loose’ question, would two people
iInvolved with ICSBEP come up with similar benchmarks?

© 2015 Organisation for Economic Co-operation and Development
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BETTER POLICIES FOR BETTER LIVES

LY NEA

NUCLEAR ENERGY AGENCY

Nuclear Energy Agency

Fun Exercise: Use DICE to find Fe56 benchmarks...compare to current testing suite
Eval-Case il IDyrda_[Kahler [trkov KAPL | [Eval-Case __[Hill _[DyrdalKahler [Trkov _KAPL |
X0 X

ALARM-CF-FE-SHIELD-001 IMF006-001

FUND-IPPE-VDG-MULTI-TRANS-001 X0 X LCT001° *L.CTO17

HCI1003-004 X X LCT002° *LCT010 X
HCT014-001 X LCT007° X
HCT014-002 X LCT008® X
HMF013-011 x4 X LCT010° X X3 X
HMF021-001 X X x4 X X LCT017° X X3

HMF024-001 x4 X LCT037° X
HMF033-001 X3 LCT042-001

HMF034-003 X2 x3 X LCT042-002 X

HMF043-? X2 x3 LCT043-? X

HMF085-003 X X LCT045-007 X

HMF087-001 X2 X34 X LMTO015-? X

HMF088-001 x4 X LST001° X
HMF088-002 x4 X LST003® X
HMI001-001 X x° X LST004° X
HMMO006-001 X LST007° X
HMMO018-002 X LST016° X
HMTO013-001 X X X IMCF001-001

HMTO015-001 IMCF005-001

HST001-001 X IMCF006-001

HST024-001 X MMF011-001 X
HST024-002 X MMF011-002 X
HST032-001 X IMMI003-001 X

HST038° X X PMF015-001 X x° X

HST042-006 X PMF025-001 x4 X

HST044-004 X1 PMF026-001 X X x4 X

HST044-031 P PMF028-001 X x4 X

ICT009-001 X PMF032-001 x4 X

IMF005-001 X X X PMF045-007 X

© 2015 Organisation for Economic Co-operatio!

nd Development
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'OLICIES FOR BETTER

Element or | Threshold( Benchmark Cases

Isotope

>100 HST001(1-2), HST004(3-6),HST020(1-5), HCI006(6),
HCT017(1-9), HCMO002(7,10,11,20),
LMTO001(1),LMT002(1-12), LMT015(1-22)

<-100>100 PMFO015(1),PMF026(1),PMF028(1),PMI002(1),HMF021(1),
HMFO085(3),HMI001(1),
IMF005(1), MMI003(1),SPECMF014(1),HMI001(1)

>100 PMFO013(1),HMF072(1-3),HMF073(1),HMFO85(1-
2),HMI006(1-4),IMF020(2,4-5)

<-100 PST034(3-6),HST014(3),HST016(2,3),LCT005(3,4,9-11),
LCT052(1-6),MST006(4-6), MST007(3-7), MMCT004(4-6)

<-50and  HMF060(1),HMF067(1-2),HMF070(1-
>50 3),IMF014(2),PMF005(1), HMF003(8-11),
HMF049(3),HMF050(1),HMF084(14), HMF085(6)

© 2015 Organisation for Economic Co-operation and Development
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Missing Stuff + Limitations

o 1storder

* Not All Cases

o Used SCALE 238 Group Energy structure
 Reactions (Not all are loaded into database)
e Angular Sensitivity

o Correlations required for reactivity effect benchmarks (just
launched a task force within ICSBEP for these)

Next step

Lofty Goal: Given a new evaluation, give evaluators a tool to
tell how the changes they’'ve made will impact integral
benchmarks...in under 30 seconds.

* Nuclear Data and Sensitivity Testing Tool

© 2015 Organisation for Economic Co-operation and Development
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BETTER POLICIES FOR BETTER LIVES NUCLEAR ENERGY AGENCY

Integrating Sensitivity Data With Nuclear Data

Idea: Potential scoping tool that leverages ™"

» Sensitivity analyses are successfully performed for decades

SenS|t|V|ty data to make rapld pred |Ct|0ns Of » NRG proposal: “3D uncertainty calculations with MCNP”

A. Hogenbirk,

the integral responses to changes in Seonsertak [ e
nuclear data. June 2009. ' a:c%g;‘:ffti?;._“(‘g,i'.:i'h”::::°:lzﬂm°?; i
® C h a.n g eS a.n d tre n d S i n Akeﬁ fo r b rO a.d [- :;ﬁz:;ﬁdtaﬁappged ti szt:aloit th_ule :;rge source
nuclear data perturbations o e e o s v
« Propagation of nuclear covariance e o
data to benchmark C/E results Sensitivity/Uncertainty tools NRG
I n teg ral Dat a SO u rC eS C rltl Cal Ity (D I C E) 1 Statfs; Sensitivity/uncertainty tools were developed in the '70s
R e aCto r P hyS I CS (I DAT) ! S p e nt fu el * :Ir;dsft?:tanﬁal recent developments
(S FCO M PO) , N ume rl Cal be n Ch m arks ’ *  Almost all tools based on deterministic methodology
Shielding (SINBAD). 5 years later, NDaST is now being developed, a

_ Web (Java based) tool. Currently in alpha.
Nuclear Data: Evaluated nuclear Summer beta version.

covariance data files are accessible via the contact james.dyrda@oecd.org to be become a
NEA JANIS application beta user.

© 2015 Organisation for Economic Co-operation and Development
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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

© 2015 Organisation for Economic Co-operation and Development
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BETTER POLICIES FOR BETTER

Panel 1. Select Benchmark Sensitivity Data

Currently can select benchmarks via DICE and IDAT criteria.
Finalised search options are undergoing refinement.

& NDaST — Save/load customised benchmark list e.g.
File Window Help ClELO CSEWG
MNDasT ’ i .
| (e ) (e Enable sending/sharing of datasets for
p— inter-comparisons (xml files)
i — Load personal case results & sensitivity
data
Perturbations T —
| DICEsearch || IDATsearch |
Benchmark Calculations
Sensitivities L5TOO02-001 8 calc(s)
Covariances '\'Eﬁiﬁi’iﬁé’f s
MCFO05-001 3 calc(s)
HMFO02-005 5 calcfs)
I MTD15-004 2 calcs)
IMFO04-001 (Detailed Model) 5 calcls)
HMFO03-004 6 calcls)
IMFO03-001 (Detailed Model) 5 calc(s)
LCTO43-004 6 calc(s)
Perturbations (| MTO15-014 2 calofs)
LCTO43-003 & calcfs)
HMFO14-001 & calofs)
| toad || save | o3 005 e

© 2015 Organisation for Economic Co-operation and Development
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BETTER POLICIES FOR BETTER LIVES

Nuclear Energy Agency

J’P NEA

NUCLEAR ENERGY AGENCY

Panel 2: Isotope-Reaction-Energy Perturbations

Each isotope-reaction
represented by a
column with N energy
group rows

Loading Options:
- Manually
- Loaded from file

- Auto-computed by
dividing 2 evaluated
files (via JANIS)

Example: ENDF/B-VII.1

+ ENDF/B-VII.O

= ———

&% NDaST
NDaST |
Isotopes
&
[+ | Hydrogen
j, Helium
o G- | Lithium
SEEE j, Beryllium
j, Boron
j, Carbon
j, Nitrogen
j, Oxygen
*-- | Fluorine
B | Neon
j, Sodium
j, Magnesium
j, Alurminium
Reacons | . Siicon
[ |, Phosphorus
- | Sulphur
+-- || Chlorine
- | Argon
+- |, Potassium
| ®- | Caldum
j, Scandiurm
j, Titanium
j, Vanadium
j, Chromium
Covariances j- Manganese
B L Tron
[ |, Cobalt
=}y Mickel
. Mi {natural)
) emE
“o NGO
oW NSl
N
& Nis4
- |, Copper

| »

m

Reactions
TOTAL
ELASTIC
INELASTIC
N_32N
. | FISSION
. ] N_P

N_D

N_T
N_ALPHA
MUBAR.

[ cH

© 2015 Organisation for Economic Co-operation and Development



@) OECD

BETTER POLICIES FOR BETTER LIVES

(”’P NEA

NUCLEAR ENERGY AGENCY

Nuclear Energy Agency

Panel 3: Select XS Covariance Data

Covariance data selected from JANIS for uncertainty
propagation calculation

— Correlation plot

— Relative standard deviations plotted against perturbations
R

&0 NDaST | illﬁl— & NDasT P |
NDaST |
NDasT | [ Seectibrary_| [ Search covariances_|
5 Nuclde 1 Reaction 1 Nudlde 2 Reaction 2 JANIS refs ,
nise [ToTAL |niss [ToTaL [KE~N~ENDF/BVIL 1~5T
’ﬁs |ELasTIC }ﬁa [ELAsTIC [XE~N~ENDF /B-VIL 1~SI_ -
o NS IN_GAMMA NS [N_GammA KE~N~ENDF /B-VIL. 1~SL1
Sensitivities vl State |
Incident neatron data | ENDFIBVLY /NS INTe1: nfetal
J Reset 3
[ ] Reactions.
Reactions
History : - ] Interrupt
s || : L,
TomTeres ENDF/BVIL.1 BOXER NN 33 MT=1: (n,total) i :
MEA  |ENDF/B-VIL1 |[BOXER |Ni58 MF=33 |MT=1: {n,total) i J r
NEA  |ENDF/BVIL1 |BOXER |Ni58 MF=33 |MT=2: (z,clastic) |Mi5& I ‘
NEA  |ENDF/BVIL1 |BOXER |Ni58 MF=33 |MT=2: (z,clastic) |NiS&
NEA  |ENDF/BVIL1 |BOXER |Ni58 MF=33 |MT=2: (z,clastic) |NiS&
MEA  |ENDF/BVIL.1 |BOXER |Ni58 MF=33 |MT=2: (z,elastic) |Ni5&
ENDF/B-VII.1 BOXER Ni58 33 MT=102: (z,y) M58 ]
EMDF/B-VII.1 BOXER M 33  MT=1:(n,total) RV ] Ir J
4 L) L3
Ready e chiente ey el)

© 2015 Organisation for Economic Co-operation and Development
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@)) OECD Nuclear Energy Agency &)
Output Windows and Plots

* Results panel showing individual results of C/E or AK /K.«
XS uncertainty and a grouped trend plot

£ NDaST

o 1 0] 238-Growr
@ oice FMI001-002 KETHO ENDF/B-VILD / 238 Gronas
 File Database=NEA Personal-Keff Window Help I PCI001-001 KENO ENDF B-VIL0 | B8-Sy [
Critical / Subcritical | Alarm / Shielding | Fundamental Physics |  Correlation Matrix | Rank Simier | Keff trends plots \

4 Case D E.Mean E.Stddev E.UncertsintyRMS  Code Library C.Mean C.Stddev C.UncertsintyRMS C/E
PUMET-FAST-001-001  [0,599995  [Se6 0,00123 Mcp ENDF/BVIL1Continuous  [1,000745 [2,5¢-5 1,58113%-5 1,00075 | .
PUMETFAST-001-002 |1,00008  [8e5 0,00123 MChP ENDF/B-VIL1Continuous |1,00096 1,94 1,58113%-5 1,00088 |||
PUMETFAST-001-003 [1,0001  [1e-4 0,00123 MCHP ENDF/BVIL 1 Continuous___|1,000855 _[8,5e-5 1,58113%€-5 1,000755 0oz =
PUMET-FAST-001-004_|1,0006%  [6,%-+ 0,00128 MCHE }aﬂFlﬁ-‘d‘[lJCunhnwus 1,001335 |5,65e-4  |1,58113%e5 1,000695 LR
PUMET-FAST-002-001 |1 0 0,002 APOLLO-MORET _|JEF-2.2 172-Group 03995 o 3e-4 0,9345 y N
PUMET-FAST-002:001 |1 o 0,002 KENO ABBN-93 ] 293-Group 1 0 lbe-4 1 <hii38, TOTAL> <Nisd, ELASTIC: <Hisd,N_GAMMA-
PUMET-FAST-002:001 |1 o 0,002 KENO ENDF/B-1Y / 27-Group 0595 |o 0,002 0,995 <Ni58,TOTAL > 0
PUMET-FAST-002-001 |1 o 0,002 KENO HansenRoach [ 16-Group_[1,0045 [0 0,0017 1,0045 <Ni53,ELASTIC )
L
PUMET-FAST-002:001 |1 0 0,002 MCHE [ENDF/B-V Continuous CEEE ) 0,004 0,5985 -
PUMET-FAST-002:001 |1 0 0,002 MCP [ENDF/BVL8 Cantinuaus 0,398 0 =4 0,998 <Ni58,N_GAMMA> |
PUMET-FAST-002:001 |1 o 0,002 MchP ENDF/BVILO Continous 1,000 [0 =4 1,0001
PUMET-FAST-002:001 |1 o 0,002 MChP |787F-3.1.2 Continuous 1,00413 |0 2,604 1,00413
PUMET-FAST-002-001 |1 o 0,002 MONK UKNDL L0115 o 0,0011 1,0119
PUMET-FAST-002:001 |1 0 0,002 [ONEDANT ENDF/E-IY [ 27-Group. CEEEEI ) 0,5959
PUMET-FAST-003-001 |1 0 0,003 KENO |ABBN-93 / 298-Group L0006 [0 oe-4 1,0006
PUMET-FAST-003-001 |1 o 0,003 KENO |ENDF/B1V / 27-Group 03947 o jo,0011 0,9947
|PU-MET-FAST-003001 |1 ) KEND IHansen-Roach / 16-Groun 11,0027 0011 1.0027 % & NDST B ] (=
1.0200 —
[Retieve covarisces -
A (TS, TOTAL , <458, TOTALS}
{<NSB,ELASTIC:», <158, ELASTIC}
A {€MSHN_GAMMAY, FAS3N_GAMMAY)
bior conbibutions
\ o128 s wPL-MET THTER 00100 1 type »SENSITIVITY code wiEN0) birary =ENDERAVTLO | 238-Grop
K {<Ni58, TOTAL =, <58, TOTAL =}
o100 3 LTASISAITIETEAOESE 4
! ., MG ELASTIC =)
> 30882073 2
10075 (TN GAMMA S, <HISEN_GAMMA}
W 10080 <> L74556212892068 3469
S casesPU-MET-SNTLR-001-002 type <SLNSLTIVITY code <MD bbrary sLNDF [U-V1L0 | Z8-Group
= {<NSB,TOTAL >, <MiSETCTAL>}
» 10028 <5 ST A AT 10
{<Ni58,ELASTIC », M58, ELASTIC -}
deles] 3 LOBMAREOZITITE A
{<NS8N_GAMMA >, <NISEN_GAMMA -}
Plot options. 08875 3 L4945935530285303F 9
case<PU-COMP-INTER 001001 type <SENSITIVITY code <KENO lbrary <CNDF B-VILO [ 238-Group
Averaging: |Arithmetic v 0.9950 (<8, TEITAL 3, <hISE,TOT )
=00
G by Gl =) 0.9023 {<NSHELASTIC>, <MISB ELASTIC>}
wand: [~ v 00
0.8000 NS H_GAMMA, MESEN_GAMMA -}
Sart by: |Average inareasing v
00875

LEU uz33

600 Evaluations, 4839 Cases

e Grouped metrics also to come
— C/E mean, st. dev., chi-square

© 2015 Organisation for Economic Co-operation




BETTER POLICIES FOR BETTER LIVES
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Example: 238U CIELO

« Testing of integral benchmark experiments to iterations of the
evaluated data

e https://www-nds.iaea.org/CIELO/

— A. Trkov (IAEA), “Benchmarking of the CIELO 238U Evaluated Data
File”, December 2014

e CIELO Files U238ib36 and U238ib36ur
— amendments to URR cross section 20 keV — 149 keV

MAT 8237 Elastic 82-U 238 MAT 9237 (n,7) 82-1l -238

Cross Section -5.003 To -0, 140% Cross Section —4.781 To 1.085 %
TarceoTvad T Yaresolved '
l'iﬂ IIK x . \t“]“ B - -I-ﬂ[ -
Ratio Eatie Hatio MG

— . r ;
- i [RETY | [—rey !
L ' 5 | G20-3 5
2 g ! 2 st} |
| |
E 12 | s : \ i
Z 1o I b T ——— ]
g 8l i £ 10’ i
1 ]
i o i § |
5 4 I ] L i
o 1.00l G20-3/i36 | | " | G20-3/1b36 | i
3 | L e 5 1.00 ——
- i e i
" o l = LA |

20
2

© 2015 Organisation for Economic Co-operation and Development
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@) OECD Nuclear Energy Agency LY NEA

BETTER POLICIES FOR BETTER LIVES NUCLEAR ENERGY AGENCY

Simple Benchmark Selection

= == 5N

File Window Help

NDaST |
| Themes » || Identification code
I_——_|_j.¢ General items ('l [ - ]
.
Tt - 4 Evaluator . Fissile material Physical form Spectrum
- # Internal reviewer Mone selected Mone selected None selected
- Independentreviener () -Ptriom e —— [ ——
- 4 Varying parameter(s) across cases (HEL) - Highly Enriched Uranium (50L) - Solution (INTER) - Intermediate-Eneray
- Lat?oratory (IELY) - Intermediate Enriched Uranium (COMP) - Compound (THERM) - Thermal
- % Main purpose £ [ | [LEw) - Low Enriched Uranium (MISC) - Miscellaneous (MIXED) - Mixed
- 4 Title (U233) - Uranium-233
- Keywords (MI¥) - Mixed Plutonium - Uranium
- @ Dates (evaluation and experiment) (SPEC) - Special Isotope
Perturbations - 4 References
[—:IJ.; Fuel
- 4 Fuel form Fissile material
- @ Fuel region
- @ IJ and Pu weight percent —
- 4 Puf{U+Pu) ratio
----- # Moderator fcoolant material
----- # Cladding material
Covariances || # Reflector material Subcritical
----- # Neutron absorbing material (@) Critical and subcritical (™) Critical (7) Subcritical
----- # Separation material
..... # Geometry il Acceptable
. |" Bemchennrcle Voff oed ""‘"I“I"'““""" ._ () Acceptable and unacceptable @) Acceptable (7 Unacceptable
Query
Fissile material = Highly Enriched Uranium Number of cases| .E = el e
and Physical form = Metal Title 1 1
and Spectrum = Fast caselabel | 1
GO! and Acceptable = Acceptable : Search 1 1
H | |
History : [ | 4 1
[ ——
| Add selected search results to your benchmark set | | Cancel |

85 Evaluations, 385 Cases . 107M of 773M
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BETTER POLICIES FOR BETTER LIVES NUCLEAR ENERGY AGENCY

Addition of Benchmarks to Set

File Window Help

NDaST |
[Gelect columns || ;, Refine search =) New search | (] Horiz. |:1 Flat |2 Plots [ ParPlots | Spectra plots Sensitivity plots | POF HTML Balance
= l BENCAMare ReTT and UNCErTainTy " . . i .
Benchmark Keff Evaluation identification  Title
Sensitivities Benchmark Keff uncertainty HEU-MET-FAST-001 BARE, HIGHLY ENRICHED URANIUM SPHERE (GODIVA) "
=+ | Calculations HEU-MET-FAST-002 TOPSY 8-INCH-TUBALLOY-REFLECTED ORALLOY ASSEMBLIES Tl
Calculated Keff HEU-MET-FAST-003 REFLECTED ORALLOY SPHERICAL ASSEMEBLIES |
Calculated Keff uncertainty HEU-MET-FAST-004 WATER-REFLECTED, HIGHLY EMRICHED URAMIUM SPHERE =
- CJE HEU-MET-FAST-005 BERYLLILIM- AMND MOLYBDEMUM-REFLECTED CYLINDERS OF HIGHLY ENRICHED URAMNIUM
 ||=~ .. Energy, spectra, sensitivities HEU-MET-FAST-006 LATTICES OF ORALLOY CLUBES IN WATER M
HEU-MET-FAST-007 LRAMNIUM METAL SLABS MODERATED WITH POLYETHYLEME, PLEXIGLAS, AND TEFLOM
HEU-MET-FAST-003 BARE SPHERE OF HIGHLY EMRICHED URAMNIUM
Flux < 0.625 eV HEU-MET-FAST-009 SPHERES OF HIGHLY EMRICHED URANIUM REFLECTED BY BERYLLIUM OR. BERYLLIUM OXIDE
Perturbations Flux 0,625 &V - 100 keV HEU-MET-FAST-010 SPHERES OF HIGHLY ENRICHED URANIUM REFLECTED BY BOROM4+BERYLLIUM OR BOROM4+EERYLLIUM OXIDE
Flusx > 100 keV HEU-MET-FAST-011 SPHERE OF HIGHLY ENRICHED URAMIUM REFLECTED BY POLYETHYLENE
% Fission < 0.625eV HEU-MET-FAST-012 SPHERE OF HIGHLY ENRICHED URAMIUM REFLECTED BY ALUMIMUM
Fission 0.625 eV - 100 keV HEU-MET-FAST-013 SPHERE OF HIGHLY ENRICHED URAMIUM REFLECTED BY STEEL
Fission = 100 keV HEU-MET-FAST-014 SPHERE OF HIGHLY ENRICHED URAMNIUM REFLECTED BY DEPLETED URAMIUM
- [T Capture < 0,625V HEU-MET-FAST-015 UNREFLECTED CYLINDER OF HIGHLY ENRICHED LIRANILM
Capture 0,625 eV - 100 keV HEU-MET-FAST-016 BERYLLIUM-REFLECTED AND BERYLLIUM OXIDE-REFLECTED CYLINDERS OF HIGHLY ENRICHED URANIUM
Capture > 100 keV — |HEU-MET-FAST-017 BERYLLILUM-MODERATED AND -REFLECTED CYLINDER OF HIGHLY ENRICHED LIRANILM
TE o s Neutron gas temperature () ||HEU—MI:‘I'—FAST—018 BARE SPHERICAL ASSEMBELY OF 235U(90%:)
= Avg fiss, neut, per neut, absorbed in the core |HEU-MET-FAST-019 GRAPHITE-REFLECTED SPHERICAL ASSEMBLY OF 235U(90%) i
Keﬂrsenﬂt‘“ty < 0.625 EV {%dk‘[m} HE L_MET _ EACT. AN DNl VETHVI FRME_DEFI FrTEM COHFDTr AL ACCERMBI W MIE 3301 1Manesy
- [ Keff Sensitivity 0.625 &V - 100 keV (%6dk/%3) < il | D
::lez:;?;nwsi;goot:: gﬁf:i?;)( Yok /%5) Case identification Model Benchmark keff  Benchmark Keff uncertainty (10)  Sensitivities Code  Sensitivities Library Sensitivities
- || Calculation Files HEU-MET-FAST-001-001  |Godiva 1.000 0.001|KENO ABBM-93 f 299-Group Sensitivity
. Inputs |IHEU-MI:—I'-FA5T-001-001 Shell Model  |1.000 0.001|KEND ABBM-33 f 299-Group Sensitivity
Balances |IHEU—MI:—I'—FA5T—002—001 - 1.000 0.003|KENO ENDF/B-VIL.0 f 238-Group  |Sensitivity
Sensitiviti | HEU-MET-FAST-002-002 |- 1.000 0.003|KENO ENDF/B-VIL.O [ 238-Group  [Sensitivity
GOl Spectra « (HEU-MET-FAST-002-003 |- 1.000 0,003 |KENO ENDF/E-VILO [ 238-Group  [Sensitivity
J|[HEU-METFAST-002-004 |- 1.000 0.003|KEND EMDF/B-VIL.O / 238-Group  |Sensitivity
’ Uncheck all |HEL-METFAST-002-005 |- 1.000 0.003[KEND ENDF/B-VIL.O / 238-Group  |Sensitivity
| Apply |HEU-MET-FAST-002-006 |- 1,000 0.003|KEND ENDF/E-VIL0 [ 238-Group  |Sensitivity
-
I| Add selected search results to your benchmark set || Cancel |
e —————— |

85 Evaluations, 385 Cases . 76M of 773M
—

ool s lelalels]

>

[N
' 23/04/2015
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BETTER POLICIES FOR BETTER LIVES NUCLEAR ENERGY AGENCY

Sensitive Benchmark Search

File Window Help

MNDasT

W e oS =0
] ) . - tope
- @ Dates (evaluation and experiment) B 92 ~U - Uranim

- # References e U232

Fuel
Sensitivities - @ Fuel form/Fissile material ﬂﬁ
- @ Fuel region
. U235
- @ U and Pu weight percent U236
L @ Puf(U+PuU) ratio =
L1238

----- # Moderator/coclant material —

93 - Mp - Neptuni
""" L Cladding material m -‘lh a4 D.l:.l D|ﬁfv\nir|1::m -
----- # Reflector material ) ) ) ) . _ . _
_____ # Neutron absorbing material () Combine with AND (@) Combine with OR. Combine with AND (@) Combine with OR
S| IS # Separation material
_____ # Geometry Total Keff sensitivity over all energy range
----- # Benchmark Keff and Calculations Value : I:I +-: I:l
[l [ Energy, spectra, sensitivities L _ _
- @ Energy of Average Neutron Lethargy causing Fission |~ o _D_R:__|;|_<; i S —
- # Average Figsion Group Energy Keffsens. < 0.625 eV I effsens. 0,525 ev - 100 kev Iceff sens. » 100 kev
. @ Flux distribution (3-g) 1
@ Fisson ditrbution (3-) e | Jas[ | vae: | e P vaes | e
- @ Capture distribution {3-g) OR == I:I = I OR »= I:I <= 1 OR »= I:I =
Covariances - @ Neutron balance 1
- # Neutron gas temperature ———————————————— -
- 4 Average fission neutrons per neutron absorbed in the col | Values between -1.and 1, in %dk/%Z]
. I b
< pem |+ Keff Sensitivities are currently available for about 83% of cases
Query
Acceptable = Acceptable Mumber of cases Clear
and Isotope = U238 Title
and Reaction = capture Case label
GO and Keff sens. 0,625 eV - 100 keV <= -0.15 Search I
History @ [ - ]

[ Add selected search results to your benchmark set ][ Cancel ]

17 Evaluations, 32 Cases 1

Qe ool

. 1140 of 773M )

; 09:53
m, ol
ARl 23/04/2015
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BETTER POLICIES FOR BETTER LIVES NUCLEAR ENERGY AGENCY

Filter in Order of Sensitivity

File Window Help

NDaST |
!Select columns | 'z Refine search =) New search | [ Horiz. O Fat L= Plots [ ParPlots | Spectra plots Sensitivity plots | PDF HTML Balance
- [C] PuflU+Pu) ratio “ | Evaluation identification  Title
B8 Moderator fcoolant
Sensitivities Moderator coolant IEU-COMP-INTER-005 ZPR-6 ASSEMEBLY 6A: A CYLINDRICAL ASSEMBLY WITH URANIUM OXIDE FUEL AND SODIUM WITH A THICK DEPLETED-URANIUM BLANKET
Moderation ratio type LEU-COMP-THERM-005 CRITICAL EXPERIMENTS WITH LOW-ENRICHED URAMIUM DIOXIDE FUEL RCDS IN WATER CONTAINING DISSOLVED GADCOLINIUM
. Moderation ratio LEU-COMP-THERM-015  |THE VWER. EXPERIMENTS: REGULAR AMD PERTURBED HEXAGOMAL LATTICES OF LOW-EMRICHED UO2 FUEL RODS IN LIGHT WATER.
) . LEL-COMP-THERM-026 WATER-MODERATED U(4.92)02 FUEL RODS IN 1.29, 1.09, AND 1.01 CM PITCH HEXAGOMAL LATTICES AT DIFFEREMT TEMPERATURES
_ Moderator to fissle ratio LELI-COMP-THERM-033 REFLECTED AND UNREFLECTED ASSEMBLIES OF 2 AND 3%-ENRICHED URANIUM FLUORIDE IN PARAFFIN
_— &-{Ji Neutron absorbing mat. LEU-COMP-THERM-045 PLEXIGLAS OR COMCRETE-REFLECTED 1U(4.46)308 WITH H/U=0,77 AND INTERSTITIAL MODERATION
Solid paisan LELI-COMP-THERM-048 LIGHT WATER MODERATED AND REFLECTED LOW-ENRICHED (3 WT. % 235U) URANIUM DIOXIDE ROD LATTICES
) LEL-COMP-THERM-045 MARACAS PROGRAMME: POLYTHENE-REFLECTED CRITICAL COMFIGURATIONS WITH LOW-ENRICHED AND LOW-MODERATED URANIUM DIOXI
) ) Concentration (g/L) _||LEU—CDMP—THER.I'"'I—055 LIGHT-WATER MODERATED AMD REFLECTED LOW-ENRICHED URANIUM {3 wt. % 235U) DIOXIDE ROD LATTICES
Perturbations || : Cladding |ILEU—CDMP—THERM—068 PLEXIGLAS-REFLECTED, COMCRETE-REFLECTED, OR THIN STEEL-REFLECTED U(4.48)308 WITH H/U=1,25 OR H/U=2.03 AND HEU DRIVERS
..... Reflector ||LEU-COMP-THERM-068  |PLEXIGLAS-REFLECTED U(4.48)308 WITH H/U=1.25 OR H/U=2.03 AND INTERSTITIAL MODERATION
Separator |ILEU—CDI'\"IP—THERM—U?6 LIGHT WATER MODERATED AMD REFLECTED LOW ENRICHED URAMIUM (3 WT. %6 235U) DIOXIDE ROD LATTICES WITH EX-CORE DETECTOR FE
| Geometry L |ILEU—CDI'"'IP—THER.I'"'I—094 VVER PHYSICS EXPERIMENTS: REGULAR HEXAGONAL (1,10 CM PITCH) TWO-REGIOM LATTICES OF LOW-EMRICHED U(6.5 AND 4.4 WT. % 2351
Core geometry I |IMD<—CDMP-FAST—001 ZPR-6 ASSEMBLY 7: A CYLINDRICAL ASSEMBLY WITH MIXED (PU,U)-OXIDE FUEL AMD SODIUM WITH A THICK DEPLETED-URANIUM REFLECTOR
Core description |IMIX-CDMP-FAST—005 ZPR-9 ASSEMBLY 31: A CYLINDRICAL ASSEMBLY WITH MIXED (PU,U)-CARBIDE FUEL AND DEFLETED URANIUM CARBIDE BLAMKET
Number of fissile units |II'\"IIX—CDI'\"IP—F.AST—UUE ZPPR-2: A CYLINDRICAL ASSEMBLY WITH MIXED (PU,U)-OXIDE FUEL AND SODIUM REFLECTED BY DU, SODIUM AND STEEL
Pitch type | MIX-MISC-FAST-001 K-INFINITY EXPERIMENTS FOR 233U IN FAST NEUTROM SPECTRA: MEASLUREMENTS WITH EMRICHED URAMILM QR PLUTONIUM MIXED WITH DI
Covariances Pitch {cm) J < | m | 3
Fuel unit geometry i t
[+ || Fuel area composition Case identification Isotope I Reaction  Keff sensitivity 0.625 eV - 100 keV (%dk/%Z) |pensitivities Code  Sensitivities Library Sensitivities
% Fissions LEU-COMP-THERM-005-013 U238 capture -0.20415[HENC ENDF/B-VILO f 238-Group  [Sensitivity
% Captures LEL-COMP-THERM-068-015 U238 ll|capture -0, 198?G|I'|CNP ENDF /B-VIL.0 Continuous Sensitivity
. Benchmark Keff and uncertainty LEU-COMP-THERM-068-015 U238 l|capture -0, 198?6|I'!CNP EMDF /B-VIL.0 Continuous Sensitivity
Benchmark Keff LEU-COMP-THERM-068-015 U238 capture -0. 18875 CNP EMDF/B-VIL.O Continuous  [Sensitivity
. Benchmark Keff uncertainty LEL-COMP-THERM-045-004 U238 capture -0.1984 lgEND EMDF/B-VIL.O f 238-Group  |Sensitivity
, Calculations LEU-COMP-THERM-049-003 U238 capture -0, 19687 @ENO EMDFB-VIL.D f 238-Group  |Sensitivity
— i LEU-COMP-THERM-045-002 (U238 capture -0.19618 laEND EMDF/B-VIL.O f 238-Group  |Sensitivity
: 2 k JLEU-COMP-THERM-033-043 U238 capture -0.13518 {§ENO EMDF/B-VIL.O f 238-Group  |Sensitivity
[ Uncheck all ||[LEU-COMP-THERM-043-001 U238 capture -0.19457fEND ENDF/B-VILO f 233-Group  |Sensitivity =
| Apply | 1 | = ________'_"______- | +
| Add selected search results to your benchmark set | | Cancel |
17 Evaluations, 92 Cases I 71M of 773M
—
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BETTER POLICIES FOR BETTER LIVES NUCLEAR ENERGY AGENCY

Save and Load Customised xml File

DICEsearch | | IDAT search
Benchmark Calculations Sensitivities
ST LST002-001 2 calc(s) 1 sens:ItI\r?tyﬁes} -
HMFD32-002 6 calc(s) 1 sensitivity (ies)
PMFO12-001 4 cale(s) 1 sensitivity {ies)
MCFO05-001 3 calc(s) 1 sensitivity (ies)
- HMFD02-005 5 calc(s) 1 sensitivity (jes)
LMTO15-004 2 calc(s) 1 sensitivity (ies)
IMFO04-001 (Detailed Model) 5 cale(s) 1 sensitivity {ies) =
HMFO03-004 & calc(s) 1 sensitivity (ies)
IMFO03-001 (Detailed Model) 5 calc(s) 1 sensitivity (jes)
eEEEEaE tﬁiﬁi CIELO BMs.txt x |
P P P - - P P U L
LCTO43-003 1 <benchmarks> |
HMFO14-001 2  <benchmark:>
LMT015-012 3 <id type="DICE" case="HEU-MET-FAST-002-002" model=""/>
HMFOO0 2-005 4 <exp val="1.0" unc="0.003"/>
LETO02-002 5 <calc type="DICE" code="TWODANT" 1lib="ENDF/B-IV / 27-Group" freetext="" wval="1.0079" unc="NaN"/>
MMIOO4-001 [ <calc type="DICE" code="MCNP" 1lib="ENDF/B-V Continuous" freetext="" val="1.003" unc="0.001"/>
LCTOO03-003 7 <calc type="DICE" code="KENO" 1lib="ABBN-93 / 299-Group" freetext="" val="1.002" unc="3.0E-4"/>
PMFO10-001 8 <calc type="DICE" code="KENO" l1ib="ENDF/B-IV / 27-Group" freetext="" wval="1.0082" unc="9.0E-4"/>
Covariances  |HMFO03-00& 9 <calc type="DICE" code="MONK" 1lib="UKNDL" freetext="" val="1.0118" unc="0.0011"/>
MCFO01-001 10 <calc type="DICE" code="KENO" lib="Hansen-Roach / 16-Group" freetext="" val="0.9973" unc="7.0E-4"/>
HMFO03-005 11 <sens type="DICE" case="HEU-MET-FAST-002-002" code="KENO" 1ib="ENDF/B-VII.0 / 238-Group"/>
LMTO15-022 12 </benchmark:>
HMFO13-001 13 <benchmark:>
LMTO15-003 14 <id type="DICE" case="LEU-MET-THERM-015-022" model=""/>
LMTO15-013 15 <exp val="1.0" unc="0.0051"/>
HMFD32-003 16 <calc type="DICE" code="MCNP" 1lib="ENDF/B-VI Continuous" freetext="" wval="1.0025" unc="5.0E-4"/>
PMFO41-001 17 <calc type="DICE" code="KENO" 1ib="ABBN-93 / 299-Group" freetext="" val="1.0048" unc="2.0E-4"/>
HMFOB7-001 18 <sens type="DICE" case="LEU-MET-THERM-015-022" code="KENO" 1lib="ENDF/B-VII.O / 238-Group"/>
HIMTD15-001 (Detailed Model) 19 </benchmark>
GO! HMFO03-007 20  <benchmark>
L CTO08-007 21 <id type="DICE" case="LEU-SOL-THERM-007-002" model=""/>
L CTO43-002 22 <exp val="0.9973" unc="9.0E-4"/>
l#l'ﬂ'm{neﬁhdmdiﬂ 23 <calc type="DICE" code="MCNP" 1lib="JENDL-3.2 Continuous" freetext="" wval="1.0034" unc="2.0E-4"/> o
] 24 <calc type="DICE" code="MCNP" lib="ENDF/B-V Continuous" freetext="" val="0.9992" unc="7.0E-4"/>
: Load Save 1
- ——

‘ :5 ‘ @ Eli @ HI @ H @ H ﬁ @4 H =il 23{3152%15
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BETTER POLICIES FOR BETTER LIVES

Nuclear Energy Agency

Computation of Ratios in JANIS

=
L)

NEA

NUCLEAR ENERGY AGENCY

{3 TEMPN U238
File Tools Selected Help

= a2

Computed function

b G iod % Computetﬂ Tabler
'm ——— 1 1st column values :
1 Incident neutron data / uw238if3eur endf.zip / U238 / /
1 ne H — Zip original values
1 MT=2: (z,e...|MT=102: (... I )
I Incident en... 1 interpolated values

Computed Computed 1
@ lin: tep = |10 keV
: 204 0.971467  |0.973627 1 BL=E
1 = 0.97174 0964998 1 @ log: per decade =
1 =
= 0.975812 0.984005 [ min=) 20 kev
e 0.973184  |0.372036 1 = Py
1 |lee4 0.978773 0.358356 :
1 |[7=4 0.981423 0.358505 ’ Moare...
1 |[zea 0.982338 0.96394 :
1 |[oe4 0.984505 0.972371 1
I |15 0.98742 0.382438
0 . I . . .

1 |oos 088810 0981653 I Incident neutron data / u238ib36ur_endf.zip | U238 [/
: 1.2e5 0.990871 0.29405 1 . . . . . —n—— T . .
i 1.3e5 0.992707 0.095953 1 MT=102 - (203 Thov2
1 1.4e5 0,995375 1.005996 1 MT=2 : (z,elastic) tkov

1.5e5 0,998582 1 1
I e el |

0.875

097

0.855
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BETTER POLICIES FOR BETTER LIVES NUCLEAR ENERGY AGENCY

Addition of Reactions and Perturbations

File Window Help

NDasT L S S S S S S S S S S S S S S S S S S S
Isotopes Reactions : Selected Isotopes/Reactions
B ) Hafnium m TOTAL 1 nudide Reaction
- | Tantalum I
ELASTI U238 ELASTIC
Serstes | 7 B . | —— T ——
Bes | @-  Rhenium [C]mELASTIC I e e e e
[t~ | Iridium
T N_2N
[ |, Gold -
E- | Mercury FISSION
B | Lead CAFTURE
(- | Bismuth
[ | Thorium H_GAMMA.
[ Protactinium TN P
o — 5
N_D
N_T
N_ALPHA
NUBAR.
| CHL
[:I---_h Meptunium
. [ | Plutonium
Covariances (S
- L. Americium
FH- | Curium
[:I---_h Californium -
rPEm_rbﬁi"_ﬂs____________________________________________________________________________
1 E= | | eV [ ‘Add energy group bound
1
| | Energy group <238 ELASTIC <U238,CAPTURE >
J Lo o) seiiy i e
\ 1 [120000.0, 130000.0] 0,991 0.994) ©
= 1 [[130000.0, 140000.0] 0.993 0.996| —
1 |[140000.0, 150000.0] 0.995 E
1 |[150000.0, 2.0E7] -
1

. 83 of 773M J
10:01
23/04/2015

o |lr ';J i)
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BETTER POLICIES FOR BETTER LIVES

JANIS Covariance Search

NUCLEAR ENERGY AGENCY

File Window Help

MNDasT
Any library alllz: |92 (U) Uranium - |
BROND-2.2 results
CENDL-3.1 A: |2 v | state: | - —
Reaction Save results
-]
Reset
- ] Interrupt
i Maximize
1
. L4 I -~
EMDF/B-VII. 1 : (z,elastic) MT=4: (z,n) 1 Tl
ENDF/E-VIL.1 |BOXER |UZ38 MF=33 |MT=2: (z,elastic) MF=33 |MT=16: (z,2n) 1
ENDF/B-VIL1 |BOXER |U233 MF=33 |MT=2: (z,elastic) MF=33 |MT=17: (z,3n) 1
EMOF/B-VII, 1 = {z,elashc}l : (z,fission) 1
z - - 1
1 =
EMNDF/B-VIL 1 MT=2: [z,elastlc) 238 MT=2: [z,elastlc) :
PRy Erey T e R ) T s [ ) e oo B o oo ) Do | e ) o B e e e
EMDF/EB-VIL.1 |ENDF L1238 MF=33 [MT=2: (z,elastic) (U233 MF=33 [MT=102: (z,v)
ENDF/B-VIL.1 |ENDF  |U238 MF=33 |MT=102: (z,y) AL197 MF=33 |MT=102: (z,y) | 4
ENDF/B-VIL1 |ENDF  |U238 MF=33 |MT=102: (z,y) 235 MF=33 |MT=13 : (z,fission)
EMDF/E-VIL.1 |ENDF L1238 MF=33 [MT=102: (z,v) L1238 MF=33 [MT=102: (z,v)
EMDF/B-VII.1 |BOXER |U238 MF=33 |MT=2:(z,elastic) |J238 MF=33 |MT=2: (z,elastic)
ENDF/E-VIL.1 |BOXER |U233 MF=33 |MT=2:(z,elastic) |U238 MF=33 |MT=4: (z,n)
ENDF/B-VIL1 |BOXER |U233 MF=33 |MT=2:(z,elastic) |U233 MF=33 |MT=16: (z,2n)
EMDF/E-VIL.1 |BOXER [U238 MF=33 [MT=2:(z,elastic) (U233 MF=33 [MT=17: (z,3n) -
Ready
| 30M of 773M 1

|I. il I‘ ;

10:05
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BETTER POLICIES FOR BETTER LIVES

Nuclear Energy Agency

NEA

NUCLEAR ENERGY AGENCY

=
L)

Visualisation of Covariance

& NDaST
File Window Help

L= &= ]

MNDasT
[ Select library ] ’ Search covariances
Mudide 1 Reaction 1 Nudiide 2 Reaction 2 JANIS refs C I t
Sensitivities s s s orrelation
238 ELASTIC U233 MN_GAMMA MEA ~M~ENDF/B-VIL, 1~51... 1Duew 10mev  A0ev  A0kew 10 Mev
|uz3s N_GAMMA o238 N_GAMMA NEA~N~ENDF/B-VIL 1~51... T e
1
o 1 Mev 1 Mew
E =10 ke 0.5
- |
>y 100 e 0
&
Perturbations - eV
Launch Perturbation calculation with uncertainty propagation with: =X |10 mev -0.5
99 benchmark(s), 2 perturbation(s), 3 covariance(s) =
; 100 pet -1
oKk || cancel |
- 10 pey' 10 mel' 10 eV 10 kel 10 MeW
MAT 9237, MT 2
Covariances 20
A5 e
10 I———-——-——-——'
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BETTER POLICIES FOR BETTER LIVES NUCLEAR ENERGY AGENCY

Delta k + Output and Plot

& NDasT ENERPS

Benchmark Sensitivity dieffKeff Data Variance
IMFO04-001 (Detailed Model) KENQ EMDF/B-VIL.O [ 238-Group 1,19458194e-4 8,69027455e-6 .
[MFO05-001 (Detailed Model) KENO ENDF/BVIL.0 / 238Group 1.571989852 4 £.014168372 6
IMFO05-001 (Detailed Model) KENO ENDF/B-VIL0 / 238-Group 1.43191867e4 7.19372525¢-6
IMFO07-001 (Detailed Model) KENO EMDF/B-VIL.O [ 238-Group 2.135804358e-3 1.50560813e-5
IMFD07-001 {Simplified Madel) KENQ EMDF/B-VIL.O [ 238-Group 2,13580438e-3 1.50560813e-5
- 238-Groun 9, 5531527 3e-5 '3, 1192085
- === HY
e e e e
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POLICIES FOR BETTER

Refinement of Sensitive Benchmarks

Experiment ND
ICSBEP Evaluation ID Name Sensitivity File Delta-k/k  Uncertainty
IMF010-001 ZPR-6/9(U9) KENO ENDF/B-VII.O / 238-Group  0.00271 0.00368
IMF007-001 (Detailed Model) Big Ten KENO ENDF/B-VII.0 / 238-Group  0.00214 0.00388
IMFOQ07-001 (Simplified Model) Big Ten KENO ENDF/B-VII.0 / 238-Group  0.00214 0.00388
MCF001-001 ZPR-6/7 KENO ENDF/B-VII.0 / 238-Group  0.00178 0.00340
MCF005-001 ZPR-9/31 KENO ENDF/B-VII.0 / 238-Group  0.00175 0.00320
MCF006-001 ZPPR-2 KENO ENDF/B-VII.0 / 238-Group  0.00160 0.00321
MMI004-001 ZPR-3/53 KENO ENDF/B-VII.0 / 238-Group  0.00071 0.00290

Cases shown with a >50 pcm effect due to this specific perturbation

 Energy breakdown also to be developed and included

o Cases to be run by rigorous calculation can be refined /
minimised

« Allows analysis of competing effects at low computational cost

« An extra level of QA / checking has been performed

© 2015 Organisation for Economic Co-operation and Development
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BETTER POLICIES FOR BETTER LIVES

Nuclear Energy Agency
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C/E Output Plot by Fissile Material

Plot options
Display: (7) dkeffjkeff
@ Cfe
Group by:|EVAL_ID_FISSILE_MATERIAL -
[Average decreasing - ]

 Clover 01 s

NEA

NUCLEAR ENERGY AGENCY

Benchmark Sensitivity dieffKeff Data Variance
IMFO04-001 (Detailed Model) KENQ EMDF/B-VIL.O [ 238-Group 1.19458194e-4 8.69027455e-6
IMFO05-001 (Detailed Model) KEMO EMDF/B-VIL.O / 238-Group 1.57198985e-4 6.01416837e-6
[MFO0&-001 (Detailed Model) KEMO EMDF/B-VIL.O [ 238-Group 1.49191857e-4 7.19972525e-6
IMFO07-001 (Detailed Model) KENO EMDF/B-VIL.O [ 238-Group 2.13580438e-3 1.50560813e-5
MFOD7-001 (Simplified Model) KENO ENDF/B-VIL.O / 233-Group 2.13580438e-3 1.50560813e-5

IMFD10-001 KEMO EMDF/B-VILO0 [ 238-Group 2.71434024=-3 1.35087963e-5
LMT015-001 KENQ EMDF/B-VILO [ 238-Group 9.56315273e-5 9.1192208e-5
LMT015-002 KENO ENDF/B-VIL.O / 233-Group 9.33693996e-5 9.12223259%-6 E
LMT015-003 KENO ENDF/B-VILO [ 233-Group 9.37243754e-5 3.97314307e-6 -
LMTO15-004 KEMO EMDF/B-VILO [ 238-Group 9.13485123e-5 9.04722604e-6
LMT015-005 KENQ EMDF/B-VILO [ 238-Group 9.2052567e-5 3.98006114e-6
LMT015-006 KENO ENDF/B-VIL.O [ 233-Group 9.026036372-5 9.057135072-6
LMT015-007 KENO ENDF/B-VILO [ 233-Group 9.03176939-5 9.10123008e-6
LMTO15-008 KEMO EMDF/B-VILO [ 238-Group 3.09194485e-5 5.53230246e-6
LMT015-009 KENQ EMDF/B-VILO [ 238-Group 3.28841695e-5 5.57089446e-6 -
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BETTER POLICIES FOR BETTER LIVES

Nuclear Energy Agency
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C/E Output Plot by Data Library

NEA

NUCLEAR ENERGY AGENCY

Plot options
Display: (7) dkeffjkeff
@ CfE
Group bv:[CALC_LIB - ]
[Auerage decreasing - ]

IMFO10-001
LMTO15-001

KENGC EMDF /B
KENO EMDF/B-VILO [ 238-Group

2.71434024=-3
9.56315273e-3

Benchmark Sensitivity dieffKeff Data Variance
IMFO04-001 (Detailed Model) KENQ EMDF/B-VIL.O [ 238-Group 1.19458194e-4 8.69027455e-6
IMFO05-001 (Detailed Model) KEMO EMDF/B-VIL.O / 238-Group 1.57198985e-4 6.01416837e-6
[MFO0&-001 (Detailed Model) KEMO EMDF/B-VIL.O [ 238-Group 1.49191857e-4 7.19972525e-6
IMFO07-001 (Detailed Model) KENO EMDF/B-VIL.O [ 238-Group 2.13580438e-3 1.50560813e-5
IMFD07-001 {Simplified Madel) KENQ EMDF/B-VIL.O [ 238-Group 2,13580438e-3 1.50560813e-5
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Summary

v 4011 cases (>80%) have 3 group sensitivity data and full
sensitivity profiles within DICE — many also in IDAT

v Useful tool for identifying possible benchmarks,
complements existing methods

v" An open web-based JAVA tool named NDaST is being
developed to take advantage of these data — beta testers
welcomed!

v Complement to full testing calculations e.g. via the NEA
Nuclear Data Evaluation Cycle (NDEC)

v Enable rapid scoping of changes to nuclear data and to
propagate nuclear covariance data uncertainties

© 2015 Organisation for Economic Co-operation and Development
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