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PAUL[S‘:_H_ERRENSTITUT MethOdOIOQy

Deterministic ERANOS (Version 2.2-N) in conjunctiontiwthe following
basic/covariance data libraries:

*JEFF-3.1/COMMARAZ2.0 (unadjusted).

ENDF/B-VI.8/COMMARAZ2.0 (unadjusted),
since COMMARAZ2.0 should be used in conjunction withH-/B-VII.0 (no ENDF/B-
V1.0 based library available with this edition of BROS).

ERANOS format for COMMARA-2.0: Gerardo Aliberti’'s wio+ Small in house
program for generating all data available, basetherdedicated format kindly
provided by NEA to the to SG33 members shortly dfterMay meeting.

Due to some modified quoted experimental valuescane:ction factors after the May
meeting, revised values are additionally given refgrto calculations with:

«JEFF-3.1/BOLNA (unadjusted).
BOLNA: BrookhavenQOak RidgeL os AlamosNRG andArgonne: One of the
predecessors of COMMARA.

PSI, 4. November 2011 Seite 2



o Methodology (continued)

Just for completeness, without further comments, ptegere also revised results for
«JEF-2.2/JEF-2.2 (unadjusted), called JEF-2.2.

*ERALIB-1/ERALIB-1 (adjusted), called ERALIB1.
ERALIB-1: Eric Fort, adjustment made with respecs¢veral sodium-cooled fast
spectrum system experiments.

As suggested:

«33 group discrete-ordinates transport-theory (BIST&®Q@ylindrical geometry), with
P,S, approximations (symmetric weight set) + given coroectactors.

«Same meshing as in the benchmark specifications) awailable.

Sengitivity coefficients and uncertainty analysis, and representativeness cal culations for
JEFF-3.1/ and ENDF/B-VI.8/ COMMARA-2.0: Thereby use is made of perturbation
theory (|ky - K¢ adj| < 0.0001). No condensation of the sensitivity coefficientsto 15
groups needed for calculations based on COMMARA-2.0.
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PAUL SCHERRER INSTITUT

Ll__

JEZEBEL-Pu239

JEZEBEL-Pu239/| Calculated Corrected lo- Experiment /-

Library parameter calculated uncertainty | uncertainty (%)

parameter (%)
keff
ENDF/B-VI.8/ 1.00264 0.99713 0.421
COMMARA2.0
JEFF-3.1/ 0.415
COMMARA2.0 1.00493 0.99941 1.00000/0.2
JEFF-3.1/BOLNA 0.417
JEF-2.2 1.00163 0.99613 2.34
ERALIB1 1.00767 1.00214 0.35
F28/F25 (at core center)

ENDF/B-VI.8/ 0.200 0.205 2.89
COMMARA2.0
JEFF-3.1/ 243
COMMARA2.0 0.204 0.210 0.2133/1.1
JEFF-3.1/BOLNA 2.45
JEF-2.2 0.199 0.204 2.55
ERALIB1 0.196 0.201 0.98
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PAUL SCHERRER INSTITUT

Ll__

JEZEBEL-Pu239 (continued)

JEZEBEL-Pu239/[ Calculated Corrected lo- Experiment /-
Library parameter calculated uncertainty | uncertainty (%)
parameter (%)
F37/F25 (at core center)
ENDF/B-VI.8/ 0.938 0.947 3.42
COMMARA2.0
é%:hih/?AlléAzo 0.975 0.984 >4 0.9835/1.4
JEFF-3.1/BOLNA 6.68
JEF-2.2 0.914 0.922 9.01
ERALIB1 0.916 0.924 8.87
F49/F25 (at core center)
ENDF/B-VI1.8/ 1.422 1.425 0.79
COMMARA2.0
o I\/:)I)AlFIQAZ.O 1.436 1.439 o 1.4609/0.9
JEFF-3.1/BOLNA 0.72
JEF-2.2 1.429 1.432 3.53
ERALIB1 1.440 1.443 0.70
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PAUL SCHERRER INSTITUT

Ll__

JEZEBEL-Pu239 (continued)

Representativeness coefficient of JEFF-3.1 with respect to ENDF/B-VI.8

(COMMARA2.0)

K 0.98827
F28/F25 0.99291
F37/F25 0.99035
F49/F25 0.98712

Common 10 confidence interval (min/max)

Kot 0.99526/1.00133
F28/F25 0.205/0.211
F37/F25 0.953/0.979
F49/F25 1.4286/1.4363

Red does not overlap with theod experimantal confidence interval
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e JEZEBEL-Pu239 (continued)

Most important contributionsto the data uncertainty of K :
JEFF-3.1/COMMARAZ2.0: Pu239 fission: 0.3%.
JEFF-3.1/BOLNA: Pu239 fission: 0.3%.

Most important contributionsto the data uncertainty of F28/F25:
JEFF-3.1/COMMARAZ2.0: Pu239 inelastic scatteringt%a.(heither U238 fission nor U235
fission).

JEFF-3.1/BOLNA: Pu239 inelastic scattering: 2.5%.

Most important contributionsto the data uncertainty of F37/F25:
JEFF-3.1/COMMARAZ2.0Np237 fission: 2.7%; Pu239 inelastic scattering: 1.6%.
JEFF-3.1/BOLNA:Np237 fission: 6.5%; Pu239 inelastic scattering: 1.6%.

Most important contributionsto the data uncertainty of F49/F25:

JEFF-3.1/COMMARAZ2.0: Pu239 fission: 0.5%; U235 ifss 0.4%; Pu239 inelastic scattering:
0.4%.

JEFF-3.1/BOLNA: Pu239 fission: 0.5%; U235 fissiOm%; Pu239 inelastic scattering: 0.4%.

JEFF-3.1/ versus ENDF/B-V1.8/COMMARAZ2.0: Uncertainties slightly smaller (by 10% for
spectral indices, representativeness factors abither of 0.99).
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PAUL SCHERRER INSTITUT

Ll__

JEZEBEL-Pu240

JEZEBEL-Pu240/[ Calculated Corrected lo- Experiment /br-
Library parameter calculated uncertainty | uncertainty (%)
parameter (%)
keff
ENDF/B-VI.8/ 1.00238 0.99764 0.592
COMMARA2.0
JEFF-3.1/ 0.583
COMMARA2.0 1.00851 1.00374 1.00000/0.2
JEFF-3.1/BOLNA 0.667
JEF-2.2 1.00399 0.99924 2.108
ERALIB1 1.01062 1.00584 0.344

Representativeness coefficient of JEFF-3.1 with respect to ENDF/B-V1.8

(COMMARA2.0)

keff

0.99422

Common 10 confidence interval (min/max)

keff

0.99789/1.00355
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e JEZEBEL-Pu240 (continued)

Most important contributionsto the data uncertainty of K:

JEFF-3.1/COMMARAZ2.0:

Pu239: Fission: 0.27%, inelastic: 0.23%.
Pu240: Fission: 0.18%; 0.37%, inelastic: 0.12%.

(Pu241: Fission: 0.02%.)

JEFF-3.1/BOLNA:

Pu239: Fission: 0.27%, inelastic: 0.24%.
Pu240: Fission: 0.29%; 0.35%, inelastic: 0.04%.

Pu241: Fission: 0.29%.

JEFF-3.1/ versus ENDF/B-VI.8/COMMARAZ2.0: k_4-uncertainties are similar,
consistent with the excellent representativeness fat®©994.

PSI, 4. November 2011 Seite 9



PAUL SCHERRER INSTITUT

Ll__

FLATTOP-Pu239

FLATTOP- Calculated Corrected lo- Experiment /-
Pu239/ parameter calculated uncertainty | uncertainty (%)
Library parameter (%)

keff

ENDF/B-VI.8/ 0.99635 0.99769 0.747
COMMARA2.0
JEFF-3.1/ 0.725
COMMARA2.0 0.99794 0.99929 1.00000/0.3
JEFF-3.1/BOLNA 0.711
JEF-2.2 0.98089 0.98222 2.107
ERALIB1 0.99323 0.99457 0.252

F28/F25 (at core center)
ENDF/B-VI.8/ 0.1704 0.1755 2.27
COMMARA2.0
JEFF-3.1/ 1.95
COMMARA2.0 0.1722 0.1774 0.1799/1 1
JEFF-3.1/BOLNA 1.95
JEF-2.2 0.1710 0.1762 2.40
ERALIB1 0.1681 0.1732 0.87

PSI, 4. November 2011

Seite 10



PAUL SCHERRER INSTITUT

Ll__

FLATTOP-Pu239 (continued)

FLATTOP- Calculated Corrected lo- Experiment /-
Pu239/ parameter calculated uncertainty | uncertainty (%)
Library parameter (%)

F37/F25 (at core center)

ENDF/B-VI.8/ 0.8321 0.8391 3.28

COMMARA2.0

JEFF-3.1/ 3.11

COMMARA2.0 0.8549 0.8621 0.8561/1.4
JEFF-3.1/BOLNA 6.60

JEF-2.2 0.8098 0.8166 9.01

ERALIB1 0.8090 0.8158 8.89

Representativeness coefficient of JEFF-3.1 with respect to ENDF/B-V1.8

(COMMARA2.0)
Ky 0.99717
F28/F25 0.99099
F37/F25 0.99190
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PAUL SCHERRER INSTITUT

Ll__

FLATTOP-Pu239 (continued)

Common 10 confidence interval (min/max)

Kot 0.99205/1.00514

F28/F25 0.1739/0.1795

F37/F25 0.8419/0.8594

PSI, 4. November 2011

Seite 12



pep FLATTOP-Pu239 (continued)

Most important contributionsto the data uncertainty of K:

JEFF-3.1/COMMARAZ2.0: U238 inelastic scattering: 0.6%.
JEFF-3.1/BOLNA: U238 inelastic scattering: 0.6%.

Most important contributionsto the data uncertainty of F28/F25:
JEFF-3.1/COMMARAZ2.0: Pu239 inelastic scattering: 1 (fi#ther U238 fission nor
U235 fission).

JEFF-3.1/BOLNA: Pu239 inelastic scattering: 1.8%.

Most important contributionsto the data uncertainty of F37/F25:
JEFF-3.1/COMMARAZ2.0Np237 fission: 2.8%; Pu239 inelastic scattering: 1.2%.
JEFF-3.1/BOLNA:Np237 fission: 6.4%; Pu239 inelastic scattering: 1.2%.

JEFF-3.1/ versus ENDF/B-VI.8/COMMARAZ2.0: k_4-uncertainties are similar,
consistent with the excellent representativeness fat®©97. Uncertainties of
spectral indices slightly smaller (representativenegsrf&of the order of 0.99).
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PAUL SCHERRER INSTITUT

Ll__

ZPR6-7 (standard configuration)

ZPR-6 Assembly 7/| Calculated Corrected lo- Experiment /-

Library parameter calculated uncertainty | uncertainty (%)

parameter (%)
ke’rf
ENDF/B-VI1.8/ 0.99263 1.00447 1.022
COMMARA2.0
JEFF-3.1/ 1.084
COMMARA2.0 0.99015 1.00195 1.00051/0.23
JEFF-3.1/BOLNA 1.178
JEF-2.2 0.98274 0.99446 1.595
ERALIB1 0.99060 1.00241 0.144
F49/F25 (at core center)

ENDF/B-VI.8/ 0.9272 0.9132 0.80
COMMARA2.0
JEFF-3.1/ 0.83
COMMARA2.0 0.9190 0.9051 0.9435/2.1
JEFF-3.1/BOLNA 0.85
JEF-2.2 0.9183 0.9044 2.52
ERALIB1 0.9357 0.9216 0.38
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PAUL SCHERRER INSTITUT

Ll__

ZPR6-7 (standard configuration), continued

ZPR-6 Assembly 7/| Calculated Corrected lo- Experiment /-
Library parameter calculated uncertainty | uncertainty (%)
parameter (%)
F28/F25 (at core center)
ENDF/B-VI.8/ 0.0226 0.0232 5.62
COMMARA2.0
JEFF-3.1/ 6.40
COMMARA2.0 0.0218 0.0224 0.0223/3.0
JEFF-3.1/BOLNA 6.54
JEF-2.2 0.0224 0.0230 3.76
ERALIB1 0.0224 0.0230 0.57
C28/F25 (at core center)
ENDF/B-VI.8/ 0.1384 0.1333 1.49
COMMARA2.0
JEFF-3.1/ 1.49
COMMARA2.0 0.1380 0.1329 0.1323/2.4
JEFF-3.1/BOLNA 2.18
JEF-2.2 0.1390 0.1339 1.53
ERALIB1 0.1388 0.1337 0.41
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PAUL SCHERRER INSTITUT

Ll__

ZPR6-7 (standard configuration), continued

Representativeness coefficient of JEFF-3.1 with respect to ENDF/B-VI.8
(COMMARA2.0)
Kot 0.99470
F49/F25 0.99355
F28/F25 0.99688
C28/F25 0.99851

Common 10 confidence interval (min/max)

Kese 0.99420/1.01281
F49/F25 0.9059/0.9126
F28/F25 0.0219/0.0238

C28/F25 0.1313-0.1349
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e ZPR6-7 (standard configuration), continued

Most important contributionsto the data uncertainty of K :
JEFF-3.1/COMMARAZ2.0: U238 inelastic scattering:%;9J238 capture: 0.3%
(Pu241 fission: 0.01%, O16 capture: 0.2%).

JEFF-3.1/BOLNA: U238 inelastic scattering: 0.8%; 82Z&pture: 0.5%
(Pu241 fission: 0.1%, O16 capture: 0.3%).

Most important contributionsto the data uncertainty of F49/F25:
JEFF-3.1/COMMARAZ2.0: U235 fission: 0.5%; Pu239 iiiss 0.4%; U238 inelastic: 0.4%; U238

capture: 0.2%.
JEFF-3.1/BOLNA:U235 fission: 0.5%: Pu239 fissiomd®%:; U238 inelastic: 0.5%; U238

capture: 0.1%.

Most important contributionsto the data uncertainty of F28/F25:
JEFF-3.1/COMMARAZ2.0:U238 inelastic scattering: 6.28¢ither U238 fission nor U235
fission).

JEFF-3.1/BOLNA: U238 inelastic scattering: 6.1%.
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e ZPR6-7 (standard configuration), continued

Most important contributionsto the data uncertainty of C28/F25:
JEFF-3.1/COMMARAZ2.01J238 capture: 1.5%.
JEFF-3.1/BOLNA:U238 capture: 2.1%.

JEFF-3.1/ versus ENDF/B-V1.8/COMMARAZ2.0: Slightly larger uncertainties, the maximum
deviation being 15% for the F28/F25 value and dieispite the excellent representativeness

factor of 0.997.
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PAUL SCHERRER INSTITUT

Ll__

ZPR6-7 (high Pu240 content)

ZPR-6 Assembly| Calculated Corrected lo- Experiment /-
7 High Pu240/ parameter calculated uncertainty | uncertainty (%)
Library parameter (%)
ke’rf
ENDF/B-VI.8/ 0.99157 1.00398 1.028
COMMARA2.0
JEFF-3.1/ 1.091
COMMARA2.0 0.98933 1.00171 1.00080/0.220
JEFF-3.1/BOLNA 1.192
JEF-2.2 0.98123 0.99350 1.576
ERALIB1 0.98917 1.00154 0.141

Representativeness coefficient of JEFF-3.1 with respect to ENDF/B-VI.8

(COMMARA2.0)

keff

0.99495

Common 10 confidence interval (min/max)

keff

0.99366/1.01264
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e ZPR6-7 (high Pu240 content), continued

Most important contributionsto the data uncertainty of K:

JEFF-3.1/COMMARAZ2.0: U238 inelastic scattering: 0.99238 capture: 0.5%,
(Pu241 fission: 0.02%, O16 capture: 0.16%).

JEFF-3.1/BOLNA: U238 inelastic scattering: 0.9%; UzZa@ture: 0.5%,Ku241
fission: 0.2%, O16 capture: 0.24%).
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PAUL SCHERRER INSTITUT

Ll__

ZPPR-9

ZPPR-9/ Calculated Corrected lo- Experiment /-
Library parameter calculated uncertainty | uncertainty (%)
parameter (%)
ke’rf
ENDF/B-VI.8/ 0.99425 1.00652 1.198
COMMARA2.0
JEFF-3.1/ 1.299
COMMARA2.0 0.98882 1.00102 1.00106/0.117
JEFF-3.1/BOLNA 1.379
JEF-2.2 0.98327 0.99540 1.622
ERALIB1 0.99119 1.00342 0.144
F28/F25 (at core center)

ENDF/B-VI.8/ 0.0206 0.0209 6.88
COMMARA2.0
JEFF-3.1/ 7.74
COMMARA2.0 0.0196 0.0199 0.0207/2.7
JEFF-3.1/BOLNA 7.80
JEF-2.2 0.0205 0.0208 3.73
ERALIB1 0.0204 0.0207 0.52
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PAUL SCHERRER INSTITUT

Ll__

ZPPR-9 (continued)

ZPPR-9/ Calculated Corrected lo- Experiment /-
Library parameter calculated uncertainty | uncertainty (%)
parameter (%)
F49/F25 (at core center)
ENDF/B-VI.8/ 0.9189 0.9003 0.81
COMMARA2.0
JEFF-3.1/ 0.85
COMMARA2.0 0.9095 0.9002 0.9225/2.0
JEFF-3.1/BOLNA 0.89
JEF-2.2 0.9099 0.9006 2.49
ERALIB1 0.9257 0.9163 0.38
C28/F25 (at core center)
ENDF/B-VI1.8/ 0.1367 0.1304 1.52
COMMARA2.0
JEFF-3.1/ 1.52
COMMARA2.0 0.1364 0.1301 0.1296/1.9
JEFF-3.1/BOLNA 2.25
JEF-2.2 0.1373 0.1310 1.53
ERALIB1 0.1374 0.1311 0.40
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i ZPPR-9 (continued)

Most important contributionsto the data uncertainty of K :
JEFF-3.1/COMMARAZ2.0: U238 inelastic scattering:%;11J238 capture: 0.4%.
JEFF-3.1/BOLNA: U238 inelastic scattering: 1.1%;38Zapture: 0.6%.

Most important contributionsto the data uncertainty of F28/F25:

JEFF-3.1/COMMARAZ2.0: U238 inelastic scattering:%,8016 elastic scattering: 0.3%; Fe56
inelastic scattering: 0.7%dther U238 fission nor U235 fission).

JEFF-3.1/BOLNA: U238 inelastic scattering: 7.5%d;6 elastic scattering: 1.3%; Fe56 inelastic
scattering: 1.1%.

Most important contributionsto the data uncertainty of F49/F25:
JEFF-3.1/COMMARAZ2.0: U238 inelastic scattering:%;3J235 fission: 0.4%; Pu239 fission:
0.4%.

JEFF-3.1/BOLNA:U238 inelastic scattering: 0.5%; BAZsion: 0.5%; Pu239 fission: 0.4%.

Most important contributionsto the data uncertainty of C28/F25:
JEFF-3.1/COMMARAZ2.00J238 capture: 1.4%.
JEFF-3.1/BOLNA:U238 capture: 2.5%.
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PAUL SCHERRER INSTITUT

Ll__

ZPPR-9 (continued)

ZPPR-9/ Calculated Corrected lo- Experiment
Library parameter calculated uncertainty (pcm) /1o-
parameter (%) uncertainty (%)
Na void (Step 3)
ENDF/B-VI.8/ 115 115 54.7
COMMARA2.0
JEFF-3.1/ 63.5
COMMARA2.0 107 107 104/1.73
JEFF-3.1/BOLNA 67.6
JEF-2.2 115 115 74.1
ERALIB1 100 100 7.51
Na void (Step 5)
ENDF/B-VI.8/ 157 121 71.8
COMMARA2.0
JEFF-3.1/
COMMARA2.0 141 109 86.0 112/1.70
JEFF-3.1/BOLNA 914
JEF-2.2 155 120 97.4
ERALIB1 134 104 10.0
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PAUL SCHERRER INSTITUT

Ll__

ZPPR-9 (continued)

Main contributions to the data uncertainty of NadvBtep 3

(ENDF/B-VI.8/COMMARA?2.0)

Reaction/ | Capture Elastic Inelastic | Fission \Y Total
Isotope scattering | scattering
Relative 1 o—uncertainty,%
U235 0.8 0.1 0.8
U238 17.5 46.2 2.3 8.4 50.1
Pu239 12.9 4.0 12.9 3.2 17.4
Pu240 2.1 1.7 3.0 4.1
Pu241 0.4 0.2 0.5
Cr52 0.8 0.6 1.2 1.6
Ni58 1.5 1.7
Fe56 4.1 6.0 7.4
Na23 3.1 4.6 5.5
016 741 3.5 0.1 7.9
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PAUL SCHERRER INSTITUT

Ll__

ZPPR-9 (continued)

Main contributions to the data uncertainty of NadvBtep 3
(JEFF-3.1/COMMARAZ2.0)

Reaction/ | Capture Elastic Inelastic | Fission \Y Total
Isotope scattering | scattering
Relative 1 o—uncertainty,%
U235 0.8 0.1 0.9
U238 18.8 55.6 2.4 8.8 59.3
Pu239 13.9 3.1 11.3 3.5 18.5
Pu240 2.2 1.9 3.2 4.3
Pu241 0.1 0.2 0.6
Cr52 0.8 0.6 1.1 1.5
Ni58 1.6 1.7
Fe56 4.1 5.4 7.0
Na23 3.7 3.8 5.3
016 1.7 3.8 0.1 8.6
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PAUL SCHERRER INSTITUT

Ll__

ZPPR-9 (continued)

Main contributions to the data uncertainty of NadvBtep 3
(JEFF-3.1/BOLNA)

Reaction/ | Capture Elastic Inelastic | Fission \Y Total
Isotope scattering | scattering
Relative 1 o—uncertainty,%
U235 1.3 0.5 1.4
U238 28.2 54.3 2.4 8.3 61.6
Pu239 13.9 3.1 11.5 6.7 19.5
Pu240 2.8 2.6 3.2 5.0
Pu241 4.7 0.2 4.7
Cr52 0.3 0.6 0.4 0.8
Ni58 1.6 1.8
Fe56 3.3 7.5 8.3
Na23 2.3 5.4 5.9
016 11.7 9.9 1.7 15.3
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PAUL SCHERRER INSTITUT

Ll__

ZPPR-9 (continued)

Main contributions to the data uncertainty of NadvBtep 5

(ENDF/B-VI.8/COMMARA?2.0)

Reaction/ | Capture Elastic Inelastic | Fission \Y Total
Isotope scattering | scattering
Relative 1 o—uncertainty,%
U235 1.0 0.1 1.1
U238 22.7 60.9 3.0 10.8 65.7
Pu239 16.7 5.4 13.8 4.2 22.7
Pu240 2.7 2.2 3.9 5.4
Pu241 0.4 0.2 0.7
Cr52 1.0 0.8 1.6 2.1
Ni58 1.9 2.1
Fe56 5.2 2.3 7.9 9.8
Na23 4.2 6.1 74
016 9.2 4.8 0.2 10.3
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PAUL SCHERRER INSTITUT

Ll__

ZPPR-9 (continued)

Main contributions to the data uncertainty of NadvBtep 5
(JEFF-3.1/COMMARAZ2.0)

Reaction/ | Capture Elastic Inelastic | Fission \Y Total
Isotope scattering | scattering
Relative 1 o—uncertainty,%

U235 1.1 0.1 1.2
U238 25.1 75.6 3.2 11.6 80.3
Pu239 18.6 4.2 15.2 4.7 24.9
Pu240 2.9 2.5 4.2 5.8
Pu241 0.5 0.2 0.8
Cr52 1.1 0.8 1.4 2.0
Ni58 2.1 2.3
Fe56 5.4 2.7 7.3 9.5
Na23 5.1 5.3 7.3
016 10.3 5.3 0.2 11.5
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PAUL SCHERRER INSTITUT

Ll__

ZPPR-9 (continued)

Main contributions to the data uncertainty of NadvBtep 5
(JEFF-3.1/BOLNA)

Reaction/ | Capture Elastic Inelastic | Fission \Y Total
Isotope scattering | scattering
Relative 1 o—uncertainty,%
U235 1.7 0.6 1.9
U238 37.7 73.8 3.2 10.9 83.4
Pu239 18.7 4.2 15.5 9.0 26.2
Pu240 3.7 3.5 4.2 6.6
Pu241 6.3 0.3 6.3
Cr52 0.4 0.8 0.6 1.1
Ni58 2.2 2.4
Fe56 4.4 1.2 10.2 11.2
Na23 3.2 7.5 8.3
016 15.5 13.4 2.3 20.6
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PAUL SCHERRER INSTITUT

Ll__

ZPPR-9 (continued)

Representativeness coefficient of JEFF-3.1 with respect to ENDF/B-VI.8

(COMMARA2.0)

Kest 0.99559
F28/F25 0.99831
F49/F25 0.99566
C28/F25 0.99900

Na void (Step 3) 0.99535
Na void (Step 5) 0.99541

Common 10 confidence interval (min/max)

Kt 0.99446/1.01858
F28/F25 0.0195/0.0214
F49/F25 0.8930/0.9076
C28/F25 0.1284/0.1321

Na void (Step 3) 92/175
Na void (Step 9) 34/203
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PAUL SCHERRER INSTITUT

Ll__

JOYO

JOYO/ Calculated Corrected lo- Experiment /br-
Library parameter calculated uncertainty | uncertainty (%)
parameter (%)
keff
ENDF/B-VI.8/ 0.99881 0.99625 0.851
COMMARA2.0
JEFF-3.1/ 0.872
COMMARA2.0 1.00306 1.00049 1.00105/0.18
JEFF-3.1/BOLNA 1.253
JEF-2.2 1.00169 0.99913 0.982
ERALIB1 1.00000 0.99744 0.156

Representativeness coefficient of JEFF-3.1 with respect to ENDF/B-V1.8

(COMMARA2.0)

keff

0.99781

Common 10 confidence interval (min/max)

keff

0.99177/1.00473
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i JOYO (continued,)

Most important contributionsto the data uncertainty of K :
JEFF-3.1/COMMARAZ2.0U235 capture: 0.7%.
JEFF-3.1/BOLNA:U235 capture: 1.1%.

JEFF-3.1/ versus ENDF/B-VI.8/ICOMMARAZ2.0: ks-uncertainties are similar,
consistent with the excellent representativeness fat®©998.
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Ll__

ABR core

ABR startup oxide core Kest 1lo-uncertainty (%)
Library
ENDF/B-VI.8/COMMARA2.0 1.01720 0.862
JEFF-3.1/COMMARA2.0 0.926
JEFF-3.1/BOLNA 101450 1.017
JEF-2.2 1.00657 1.661
ERALIB-1 1.01436 0.192
ABR recycled oxide core Kot 1o -uncertainty (%)
Library
ENDF/B-VI.8/COMMARA2.0 1.00593 1.058
JEFF-3.1/COMMARA2.0 1.140
JEFF-3.1/BOLNA 100574 1.489
JEF-2.2 0.99078 1.539
ERALIB-1 0.99981 0.384
ABR startup metal core Kest 1o -uncertainty (%)
Library
ENDF/B-VI.8/COMMARA2.0 1.00415 0.995
JEFF-3.1/COMMARA2.0 1.074
JEFF-3.1/BOLNA 1.00054 1.092
JEF-2.2 0.99717 1.817
ERALIB-1 1.00292 0.284
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Ll__

ABR core (continued)

K -representativeness coefficient of JEFF-3.1 with respect to ENDF/B-VI.8

(COMMARA2.0)
Startup oxide core 0.99113
Recycled oxide core 0.99104
Startup metal core 0.99320
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e ABR core (continued,)

Most important contributionsto the data uncertainty of k4 (oxide core):
JEFF-3.1/COMMARAZ2.0: U238 inelastic scattering: 0.7%.
JEFF-3.1/BOLNA: U238 inelastic scattering: 0.7%.

Most important contributionsto the data uncertainty of k4 (oxide core, recycled):
JEFF-3.1/COMMARAZ2.0: U238 inelastic scattering: 0.7%.
JEFF-3.1/BOLNA: U238 inelastic scattering: 0.7%.

Most important contributionsto the data uncertainty of k4 (metal core):
JEFF-3.1/COMMARAZ2.0: U238 inelastic scattering: 0.9%.
JEFF-3.1/BOLNA: U238 inelastic scattering: 0.9%.

JEFF-3.1/ versus ENDF/B-VI.8/COMMARAZ2.0: 10%larger uncertainties; the
representativeness factors are of the order of 0.99.
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FBR core (RZ simplified model)

FBR core/ Calculated parameter Quoted value | lo-uncertainty (%)
Library
keﬁ
ENDF/B-VI.8/COMMARA2.0 1.06110 1.031
JEFF-3.1/COMMARA2.0 1.128
JEFF-3.1/BOLNA 1.05838 1.0522 1.618
JEF-2.2 1.04856 1471
ERALIB-1 1.05812 0.187
Na void reactivity ($)
ENDF/B-VI.8/COMMARA2.0 4.06 5.96
JEFF-3.1/COMMARA2.0 6.15
JEFF-3.1/BOLNA 3.89 4.3 8.62
JEF-2.2 4.12 7.06
ERALIB1 3.63 3.71
Doppler constant
ENDF/B-VI.8/COMMARA2.0 -0.0099 4.26
JEFF-3.1/COMMARA2.0 4.53
JEFF-3.1/BOLNA 0.0102 -0.01 5.18
JEF-2.2 -0.0096 4.97
ERALIB1 -0.0093 2.24
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e FBR core (RZ simplified model), continued

Most important contributionsto the data uncertainty of K :
JEFF-3.1/COMMARAZ2.0: U238 inelastic scattering: 0.99238 capture: 0.3%.
JEFF-3.1/BOLNA: U238 inelastic scattering: 0.9%; UzZa@ture: 0.4%.

Representativeness coefficient of JEFF-3.1 with respect to ENDF/B-VI.8
(COMMARA2.0)
Ketr 0.99315
Na void reactivity 0.99442
Doppler constant 0.99393
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e FBR core (RZ simplified model), continued

Most important contributionsto the data uncertainty of the void r eactivity,
ENDF/B-VI.8/COMMARA-2.0:

Reaction/lsg Capture Elastic Inelastic | Fission \Y% Total
tope scattering | scattering
Relative 1o—uncertainty,%

U238 2.1 0.0° 4.3 0.1 0.3 4.8
Pu239 0.8 0.0° 0.7 1.5 0.5 1.9
Pu240 0.8 0.0° 0.3 0.5 0.7 1.2
Pu241 0.5 0.0 0.3 0.7 0.1 0.9

Fe56 1.0 0.7 0.5 1.3
Na23 0.0 0.7 1.0 1.2

016 0.9 1.1 0.0 1.4

aSquared uncertainty is slightly negative.
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e FBR core (RZ simplified model), continued

Most important contributionsto the data uncertainty of the void r eactivity,
JEFF-3.1/COMMARA-2.0:

Reaction/lsg Capture Elastic Inelastic | Fission \Y% Total
tope scattering | scattering
Relative 1o—uncertainty,%

U238 2.3 0.0° 4.5 0.1 0.3 5.0
Pu239 1.0 0.0° 0.5 1.6 0.5 2.0
Pu240 0.8 0.0° 0.3 0.6 0.8 1.3
Pu241 0.6 0.0 0.1 0.8 0.2 1.0

Fe56 1.1 0.8 0.5 1.4
Na23 0.0 0.8 0.9 1.2

016 0.7 1.2 0.0 1.3

aSquared uncertainty is slightly negative.
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e FBR core (RZ simplified model), continued

Most important contributionsto the data uncertainty of the void r eactivity,
JEFF-3.1/BOLNA:

Reaction/lso Capture Elastic Inelastic | Fission \Y Total
tope scattering | scattering
Relative 1o—uncertainty,%

U238 2.6 0.0° 4.6 0.1 0.3 5.2
Pu239 1.5 0.0° 04 1.7 04 2.3
Pu240 0.3 0.0 0.0 0.8 0.5 1.0
Pu241 0.5 0.0 0.0 5.7 0.1 5.8

Fed6 1.3 0.2 0.6 1.5
Na23 0.1 0.5 1.4 1.5

016 1.0 1.3 0.2 1.6

aSquared uncertainty is slightly negative.

PSI, 4. November 2011 Seite 41



e FBR core (RZ simplified model), continued

Most important contributionsto the data uncertainty of the Doppler constant,
ENDF/B-VI.8/COMMARAZ2.0:

Reaction/lsg Capture Elastic Inelastic | Fission \Y% Total
tope scattering | scattering
Relative 1o—uncertainty,%
U238 1.8 0.0° 2.8 0.1 0.3 3.3
Pu239 0.8 0.0° 0.6 0.5 0.1 1.1
Pu240 0.8 0.0° 0.2 0.3 04 0.9
Pu241 0.3 0.0 0.2 0.2 0.1 0.4
Fe56 0.5 0.7 04 1.0
Na23 0.0 1.4 04 1.5
016 0.2 1.3 0.0 1.3

aSquared uncertainty is slightly negative.
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e FBR core (RZ simplified model), continued

Most important contributionsto the data uncertainty of the Doppler constant,
JEFF-3.1/COMMARAZ2.0:

Reaction/lsof Capture Elastic Inelastic | Fission \Y% Total
tope scattering | scattering
Relative 1o—uncertainty,%

U238 1.8 0.0° 3.2 0.1 0.3 3.6
Pu239 0.8 0.0° 04 0.5 0.1 1.0
Pu240 0.8 0.0° 0.2 0.3 04 0.9
Pu241 0.4 0.0 0.0 0.2 0.1 0.4

Fe56 0.5 0.7 04 1.0
Na23 0.0 1.5 04 1.5

016 0.2 1.3 0.0 1.3

aSquared uncertainty is slightly negative.
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e FBR core (RZ simplified model), continued

Most important contributionsto the data uncertainty of the Doppler constant,
JEFF-3.1/BOLNA:

Reaction/lsg Capture Elastic Inelastic | Fission \Y% Total
tope scattering | scattering
Relative 1o—uncertainty,%

U238 1.6 0.0° 3.1 0.1 0.3 3.5
Pu239 0.8 0.0° 04 0.5 0.2 1.0
Pu240 0.2 0.0 0.1 04 04 0.6
Pu241 0.3 0.0 0.0 3.0 0.0 3.0

Fe56 0.6 0.3 0.5 0.9
Na23 0.0 0.8 0.5 0.9

016 0.3 1.5 0.1 1.5

aSquared uncertainty is slightly negative.
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PAUL SCHERRER INSTITUT ConCIUSions
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The use of COMMARA-2.0 slightly reduces the caloadatincertainties

as compared to BOLNA. Particularly smaller in thedtenark are uncertainties
resulting from Np237 fission, Pu241 fission, O16 captmd elastic scattering,
U238 capture and U235 capture.

However, data uncertainties, especially fgrik conjunction with U fuels are still much
larger than experimental uncertainties. This is bee#@u most cases uncertainties are
dominated by U238 inelastic scattering. The significi@ndard deviation of this cross-
section (10-30%) is even slightly larger in COMMARA32han it is in BOLNA.

COMMARA-2.0 likely provides valuable results also@vhused in conjunction with
JEFF-3.1 cross-sections. Representativeness factors hdbhed-/B-V1.8 and JEFF-
3.1 are high, namely > 0.99 in most cases, and gunelingly he analytical confident
Intervals are partly overlapping.

We might propose that special care in the adjusterazicise bgiven to U238 inelasti
scattering for which more accurate measurementsrdileely to be realized.

PSI, 4. November 2011 Seite 45



