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Name of the Library
GNEP => AFC| => COMMARA

e GNEP-1.1 - initial version under Global Nuclear Energy Partnership
(GNEP) released Oct 2008

e AFCI-1.2 - name changed to Advanced Fuel Cycle Initiative (AFCI) at
version 1.2

e AFCI-1.3 - release in Apr 2010 included many improved structural &
actinide evaluations

e AFCI-2.0B release in Oct 2010
e AFCI-2.0 prepared Jan 2011, bringing in LANL actinide covariances

e COMMARA-2.0 - renamed for final release (Covariance Multigroup
Matrix for Advanced Reactor Applications)
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Goals

e Provide reasonable set of covariances in support of
fast reactor R&D

— data adjustment
— defining target accuracies

e Provide core of neutron covariances in ENDF/B-VII.1

e Advance covariance methodology
- thermal and resonance range
— fast neutron range
— covariance processing
— Quality Assurance
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Materials

e 110 materials most relevant

to fast reactor R&D ‘He  Si  "Mo I

. . 671 ; 50 96M 131X
- 12 light nuclei (LANL) 71; Szg e 12
— 78 structural materials (BNL) 9Be BCr %Mo '*Xe
— 20 major and minor actinides "B “Mn Mo "Cs

(LANL + BNL)

. b  BNj PRy 4Py
e 135 files 19F ONi  1%Ru  Nd
— 110 cross section “Na  *Zr “Ru 'Nd

ISISm 233U
1528m 234U
153Eu 235U
155Eu 236U
155Gd 238U

Ccova rlances’ ZSMg 92ZI‘ 105Pd 148Nd 204Pb 243Am

. 20 nUbarS 261\/{g 9321. 106Pd 147Pm 206Pb 242Cm

’ 27 A1 9%z 107pq 207 phy 243Cm

- 3 PFNS, 9521. 108Pd 208Pb 244Cm

96 7t 209 Bi 245 Cm

— 2 mubars 9N 246
Pj M. Herman 4 SG33 meeting Bﬁ)‘\]\qll(\'!g‘k‘!ﬁyw

NEA, Paris, May 11, 2011

Tuesday, May 10, 2011



Scope

e Associated with neutron cross sections from
ENDF/B-VII.O

e Multigroup (processed) covariances with uniform
lethargy energy groups (33 groups, 1/E flux)

e Reaction channels:
— (n,el), (n,inl), (n,2n), (n,y)
— (n,f) & nubar

— prompt fission neutron spectra (PFNS, 238,239,240Pu
by LANL)

— mubar (23Na and 56Fe only)
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Methodology

e Covariance evaluation
methodology determined
by priorities:

— Most important materials
(~30) treated individually

— Medium importance
materials (~40) treated with
simplified methods

— Low priority materials (~40,
mostly fission products)
treated with low-fidelity type
approach

e EXisting resources

- ENDF/B-V
- ENDF/B-V

- ENDF/B-V
evaluations

.8
.0

.1 new

- 'Low-Fidelity’ project
- WPEC SG23
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Methodology (cont.)

Thermal and Resonance Region Fast neutron range (MF33)

* Source of data  EMPIRE/KALMAN considering
° Experiments eXperimental data

* ENDF file (retroactive method) ° lag’?aSt( Ssglliaéggiét)ing of experimental

* Atlas of Neutron Resonances (ANR) « EMPIRE/KALMAN without

e SAMMY analysis experimental data (Low-Fidelity)
e full analysis (MF32, Exp. data) * Dispersion analysis - differences
« retroactive (MF32, ENDF file) among evaluations (and exp. data)
e EMPIRE Resonance Module (MF32, ® Reconsider_pre_vious work (ENDF/B-
ANR, scattering radius and thermal point V1.8, Low-Fidelity)
uncertainties reproduced through e Visual analysis of experimental data

correlations (if possible)
e “Kernel Approximation” (MF33, ANR)
* MF32 with systematic uncertainties in

MF33 | |
o - | Goal: provide consistent and |
* ‘low-fidelity’ (Mark Williams) solution  rag50nable set of covariances for nuclei

e Assimilation

* Assimilation relevant to AFCI (extensive checking)
a BROOKHAVEN
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Quality Assurance

e New web-based Sigma-QA (A. Sonzogni) allows visual and also
quantitative inspection of:

— Differential uncertainties (dynamic)

— Integral uncertanties (static)

e UnCor applied to full library, performs 8 tests, warnings for
possible problems including:

— small uncertainties: (n,tot)<1%, (n,el) and (n,y)<2%, etc.
— non-positive-definite matrices

— PFNS covariance not summing to zero

e non-positive-definite matrices are usually fixable by slightly
reducing the off-diagonal elements. If not, more drastic measures
may be required.
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28Sj integral quantities from Sigma-QA
(A. Sonzogni)
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28Si elastic integral quantities from Sigma-QA

-

Elastic
Library THERMAL RI MACS 252 14 MeV R'
©.5-2E+7 eV| 30 keV (fm)

ENDF/B-VII.O 1.992 3.882E+1 2.382 2.871 |6.620E-1] 4.136
JEFF3.1 1.992 3.885E+1 2.382 2.854 |6.969E-1] 4.136
JENDL44.0O 1.992 3.904E+1 2,382 2,902 |7.400E-1] 4.136
ROSFOND 1.992 3.885E+1 2,382 2.854 |6.969E-1| 4.136
ENDF/B-VI.8 1.992 3.882E+1 2.382 2.871 |6.620E-1| 4.136
CENDLZ=.1 1.992 3.879E+1 2.382 2.884 |6.4249E-1| 4.136
At las 1.992 4,800
Atlas A 6.000E-3 2.000E-1

3.01E-1% 4.16%
AFCI2.0 A 1.992E-2| 9.587E-1 |1.540E-1|1.351E-1|5.435E-2

1. 0% 2.406% 6.46% 4, 70% 8.200%

Recommended A|6.000E-3 3.073E-1

3.01E-1% 7.43%
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°ONi capture integral quantities from Sigma-

QA

-

capture
Library THERMAL RI MACS 252,¢ 14 MeV
0.5-2E+7 eV 20 kev
ENDF/B-VII.® r ST W - 1.412 2.826E-2|4.022E-3|2.859E-49
JEFF3.1 _SRT T - 1.412 2.826E-2|6.033E-3|7.558E-49
JENDLS. O 2 B3 1.472 2.7T92E-216.172E-3|6.992E-5
ROSFOND > ST I & B T B 2.826E-2]16.033E-3|7.558E-49
ENDF/B-VI.S 2.772 1. 49406 2.826E-214.022E-3|2.859E-49
CENDLZ=2.1 SRR T A 1.413 2.826E-215.825E-2|1.121E-32
KADON1S 2.990E-2
At las 2.500 1.49400
Kadonis A 7.000E-493
2.3239%
Atlas A G.000E-2 2.000E-11
2 .90 1.4342E+1%
AFCIZ2.0 A 1.386E-21 1.183E-1 1.811E-3|12.902E-4|6.591E-5
5. 00C0% 8.37% G.494C0% ¥ Gy b - 2. 30E+1%
Recommended A|l.4320E-1 2.017E-1 7.968E-493
5.15% 1.42E+1% 2.81%
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Example of Sigma-QA plot
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Quality Assurance (continued

e Code ‘unCor’, (Mattoon,
Oblozinsky) checks the
library for possible
problems in uncertainties
and/or correlations

Uhcertainties too lar

5 1h B81_H_#86z,
A2 1n Ba3_Li_#a7,
1N BBSMBHULB,
A2 1n B48_Zr_BA9a,
A2 1h B48_Z2r
1n B48_Zr_A95,
in B98_Th_23
2 1n B98_Th_
in B892_l_
A2 1n 894 _Pu_
in 894_Pu_238,
> 1n 894_Pu_248,
2 1n A94_Pu_241,
2 1n 894_Pu_242,
> 1in B95_Am_242m,
A2 1n B96_Cm_242,
in B96_Cm_292,
in B96_Cm_242,
* in B896_Cm_244,

95,

ge:
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Mo
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M
max
max
max
M
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Uncertainties too small: 5E

in B6ai1_H_aal,
in @81_H_861,
in B682_He_B64,
in B8Z_He_B@a4,
ih 883_Li_866,
in B83_Li_866,
inh 883_Li_8a7,
in Baa3_Li_8a7,
ih B84_Be_0@a9,
ih B84_Be_B@A9,
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min
min
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|
|
|
|
|
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Summary

e COMMARA-2.0 released - distributed to SG33
members by NEA Data Bank (e-mail?).

e Files tested using Sigma-QA and UnCor procedures for
Quality Assurance

e Active user community (mainly ANL and INL) provided

valuable feedback; feedback also expected from
WPEC-SG33

e COMMARA -2.0 covariance files constitute core of
covariances in ENDF/B-VII.1
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