CSRL-V

CO/V/T«XOOéﬂ ety 4

: AN ENDF/B-V 227-GROUP CROSS-SECTION LIBRARY

FOR CRITICALITY SAFETY STUDIES*

W. E.
RGSME
BISSER S
S Te
GGk
Computer

Eoxd, [TT
Westfall
Diggs
Webster
Knight

Sciences Division -
at Oak Ridge National Laboratory

Union Carbide Corporation, Nuclear Division

By acceptance of this article, the

DISCLAIMER

This book was prepared as an account of work sponsored by an agency of the United States Government.
Neither the United States Government nor any agency thereof, nor any of their employees, makes any
warranty, express or implied, or assumes any legal liability or responsibility for the accuracy,

., or ful of any i ion, apparatus, product, or process disclosed, or
represents that its use would not infringe privately owned rights. Reference herein to any specific
commercial product, process, or service by trade name, trademark, manufacturer, or otherwise, does
not necessarily constitute or imply its endorsement, recommendation, or favoring by the United
States Government or any agency thereof. The views and opinions of authors expressed herein do not
necessarily state o reflect those of the United States Government or any agency thereof,

publisher or recipient acknowledges
the U.S. Government’s right to
retain a nonexclusive, royalty-free
license in and to any copyright
covering the article.

*Research sponsored by Office of Nuclear Material Safety and Safeguards,
U. S. Nuclear Regulatory Commission under Interagency Agreement #B009 with
the U. S. Department of Energy under contract W-7405-eng-26 with the Union

Carbide Corporation.

DISTRIBUTION OF FHiS DOCUMENT 1§ UMLINJTED tﬂQ



DISCLAIMER

This report was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor any agency Thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial product,
process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any
agency thereof. The views and opinions of authors expressed herein
do not necessarily state or reflect those of the United States
Government or any agency thereof.



DISCLAIMER

Portions of this document may be illegible in
electronic image products. Images are produced
from the best available original document.



CSRL-V: AN ENDF/B-V 227-GROUP CROSS—SECTION LIBRARY

FOR CRITICALITY SAFETY STUDIES

The AMPX systeml’a was used to generate a P3 227-neutron-group master
cro3s section libraxyb containing dacta for all materials in the ENDF/B-V
general purpose file.2 (See Téble I for a list of the master data sets,
the ENDF/B-V materials processed, and the data sets which contain resonance
parameters.) The library, designated CSRL-V, is a data base for the subse-
quent generation of problem-dependent fine- and/or broad-group cross sections
for shipping cask calculationé‘and other criticality saféty analyses. The
prob]em—dependeﬁt data can be used with codes such as KENO IV, ANISN,
XSDRNPM, VENTURE, DOT, MORSE, etc. CSRL-V data can be coupled with photon-
production énd photon—intergction multigroup data prcduced with the AMPX

system to produce coupled neutron-gamma cross-section libraries.

- Experiences gained with the ENDF/B-IV 218-group master  cross-section

library for criticality safety studies3’%’¢

influenced the selection of the
group structure and the point-to-multigroup weighting functions used to

generate the subject library. When selecting the energy structure for the

%The AMPX system is distributed by the Radiation Shielding Information
Center (RSIC) in a code package identified as PSR-63/AMPX-II.

bAn AMPX master cross-—section library is the most comprehensive processed
library in the AMPX system. The library contains multigroup cross sections,
transfer matrices, resonance parameters, weighting functions, etc., has pro-
visions for neutron, photon-production, and photon-interaction data, has
provisions for temperature dependence on thermal scattering kermels, etc.

cThe ENDF/B-IV 218-group library (CSRL) is distributed by RSIC in a
code package identified as DLC-43.




3-eV td 20-MeV energy range, consideration was given to the resonance structure
of prominent nucléi, the thresholds of important reactions, and various fission
spectra. Additional groups were added in the 6-20 MeV range to facilitate

the calculation of‘deép penetration in concrete. For lO'SgEn53eV, 79 closely
spaced thermal groups were chosen to examine the effects of low-energy reson-
ance and thermal-neutron upscatter. Two groups were added in the 107°-10"2eV
range to "better treat" capture by gadolinium. The 218—gfoup CSRL, the
27-group SCALE,. and the 16-group- Hansen-Roach energy structures are subsets

of thé 227;group structure. As identifiediin Table I, various weighting spec-
tra were used to prepare the multigroup cross sections for the actinides,

the resonance structural materials, and the nonresonance materials.

Data in the CSRL-V library were checked for first—order consistencies
with the RADE module of the AMPX system. The Qalidity of the selected data
sets from the libréry was tested. in performance paraméter calculations for
a series of benchmark critical experiments. Where available, results using

CSRL-V data were compared with results using ENDF/B-IV processed data.

"The CSRL-V library is available bn magnetic tape from RSIC. An
.AMPX—generated pointwise cross-section 1ibrary was produced as an intermedite
step in the preparation of the CSRL-V library. The pointﬁise library, con-

taining energy-cross-section pairs for‘the fission, capture, elastic scat-

tering, and total reactions, is also available from RSIC.
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Table I. CSRL-V 227—Neutroh-Gr0up Master Cross-Section Library

Master Resolved Master Resolved
ENDF/B-V Library Resonance Weight ENDF/B-V Library Resonance Weight
Nuclide MAT No. ID No. Data Function? Nuclide MAT No. ID No. Data Function?
H-1 - 1301 1001 No A Xe-132 1352 54132 Yes B
H-2 1302 1002 No A Xe-134 1354 54134 Yes B
H-3 1169 1003 No A Xe-135 1294 . 54135 No B
He-3 1146 2003 No A Xe-136 1356 . 54136 No B
He-4 1270 2004 No A Cs-133 1355 55133 Yes B
Li-6 1303 3006 No A Ba-138 1353 56138 No B
Li-7 1272 3007 No A Sm-149 1319 62149 Yes B
Be-Y 1304 4009 No A Eu~-151- 1357 63151 Yes B
B-10 = 1305 5010 . No A Eu-152 1292 63151 Yes B
B-11 1160 5011 No A Eu-153 1359 63151 Yes B
Cc-12 1306 6012 No A Eu-154 1293 63151 Yes B
N-14 1275 7014 No A Gd-152 1362 64152 Yes B -
N-15 1307 7015 No A Gd-154 1364 64154 Yes B
0-16 1276 . 8016 No A Gd-155 1365 64155 Yes B
0-17 1317 8017 No A Gd-156 1366 64156 Yes B
F-19 1309 9019 No A Gd-157 1367 64157 Yes B
Na-23 1311 11023 Yes B Gd-158 1368 64158 Yes B
Mg . 1312 12000 No A Gd-160 1370 64160 Yes B
Al-27 1313 13027 No A Dy-164 1031 - 66164 Yes B
Si 1314 14000 No A Lu-175 1032 71175 Yes B
P-31 1315 15031 No A Lu-176 1033 71176 Yes B
S-32 1316 16032 No A Hf 1372 72000 Yes B
Cl 1149. 17000 No A Hf-174 1374 72174 Yes B
Ca 1320 20000 No A Hf-176 1376 72176 Yes B
Ti 1322 22000 No A HE-177 1377 72177 Yes B
v 1323 23000 No B HE-178 1378 72178 Yes B
Cr 1324 24000 Yes B HE-179 1383 72179 Yes B
Mn-55 1325 25055 Yes B Hf-180 1384 72180 Yes B
Fe . 1326 26000 Yes B Ta-181 1285 73181 Yes B
Co-59 1327 27059 Yes B Ta-182 1127 73182 Yes B
Ni 1328 28000 Yes B W-182 1128 74182 Yes B
Cu 1329 29000 Yes B W-183 1129 74183 Yes B
Kr-78 . 1330 36078 Yes B W-184- 1130 74184 Yes B
Kr~-80 1331 36080 Yes B wW-186 1131 74186 Yes B
Kr-82 1332 36082 Yes B Re-185" 1083 75185 Yes B
Kr-83 1333 36083 Yes B Re-187 1084 75187 Yes R
Kr-84 1334 36084 Yes B Au-197 1379 79197 No B
Kr-86 1336 36086 Yes B Pb 1382 82000 No A
Zr : 1340 40000 Yes B Th-232 1390 90232 Yes C
2r-90 1385 40090 Yes B Pa-233 1391 91233 Yes C
Zr-91 1386 " 40091 Yes B U-233 1393 91233 No C
2r-92 1387 40092 Yes B U-234 1394 92234 Yes C
Zr-94 1388 40094 Yes B U-235 1395 92235 Yes C
Zr-96 1389 40096 Yes B. U-236 1396 - 92236 Yes C
Nb-99 1189 41099 Yes B U-238 1398 92238 Yes C
Mo 1321 42000 Yes B Np-237 1337 93237 Yes C
Tc-99. 1308 43099 Yes B Pu-238 1338 94238 Yes C
Rh-103 1310 45103 Yes B Pu-239 1399 94239 Yes C
Ag-107 1371 47107 Yes B Pu-240 1380 94240 Yes C
Ag-109 1373 47109 Yes B Pu-241 1381 94241 Yes C
Cd 1281 48000 No A Pu-242 1342 94242 Yes C
Cd-113 1318 48113 Yes B Am-241 1361 95241 Yes C
Xe-124 1335 54124 Yes B Am-242 1369 95242 Yes ¢
Xe-126 1339 54126 Yes B Am-243 1363 95243 Yes C
Xe-128 1348 54128 Yes B Cm-243 1343 96243 Yes C
Xe-129 1349 54129 Yes B Cm-244 1344 96244 Yes C
Xe~-130 1350 54130 Yes B Cm-245 1345 96245 Yes c
B Cm-246 1346 96246 Yes o]

Xe-131 1351 54131 Yes

%The following code is used to identify the weight functions:

Code Weight Function

A 1075-0.1265 eV Maxwellian; 0.1265 eV-1.4 MeV 1/E; 1.4-20 MeV fission.
B 1075-0.1265 eV Maxwellian; 0.1265 eV-0.75 MeV 1/E; 0.75-20 MeV fission.

c 1075-0.1265 eV Maxwellian; 0.1265 eV-0.1 MeV 1/E; 0.1-20 MeV fission.






