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A Study on the Generation of Resonance Multigroup Cross Sections for Thermal
Reactors Using NJOY/RMET21 Codes

A4, A=d, A8 %, FEst
Sk A A4
AABAA FAT SAE 150
L+ °oF
AR Aol FTeAEHE A oA FeeHIAe] ot GRS st Aitets
WS RAStET ¢l B v A5y Rdo 2 vAT TS AlLtE =Rl RMET215.= 9
Am AYIE NJOYE A o] &3t that @A S AJ4kekal, Narrow Resonance ©AMH 2 7]
Fo vt @i d YA o] &5 = NJOY-Computed A AFES o] g3to] Aatel whd 2z nast
Aok T3 AAE dHAREe] 784S Gdet] s de AR iAntaE TRX % BAPL =
Al O <7
a = aL

slA5ka, HELIOS, WIMS-D5 2 MCNP-4C =g o] &3 ﬁﬂa} H) w3193 o},
NJOY/RMET212 A4te Az E o]&3ste] TRX % BAPL =4S &A% 23 2 w=4)e U-235
g U-238 EATA Y 8 @HALS MCNP-4Ce #8& vHA 3= u$- ZAsG o, 7|&9
NJOY-Computed S #F o] & 3 HELIOS Z=2 o] &3 Ade & o5 B

Abstract

A study was performed to precisely generate the resolved resonance multigroup cross
sections for thermal reactors. The multigroup cross sections were generated with NJOY nuclear
data processing system coupled with the RMET code, which can calculated the neutron flux in
homogeneous and heterogeneous cylindrical system. Also, the multigroup constants were
produced with NJOY-computed flux and narrow-resonance options and were intercompared. The
newly generated cross sections with NJOY/RMET21 were validated through analyses of the
thermal benchmarks such as TRX- and BAPL-series. The results of NJOY/RMET21 were
compared with those of MCNP-4C, WIMS-D5 and HELIOS. The effective cross sections of
U-235 and U-238 including wide resonance peaks at low energies with NJOY/RMET21 in the
benchmarks are very close to those of MCNP-4C while those of HELIOS and NJOY-computed
flux show large differences.
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ENDF/B-VI8¢] U-235 &4 3 3% dwd#e] £ FgoluiAls 225 keV 74 1l 4-9-(1)
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TRX-1
Group [Energy(eV)]| ~ MCNP RMET?21 NJOY HELIOS
108 [32.888 - 37.267] | 98029 98.168 80.726 90.071
U-235 | 112 [19947 - 226031 | 12204 12.162 28.634 35.652
fission |122 [ 6476 - 68681 |  11.141 11.468 7.925 15.144
123 [ 5715 - 64761 | 34812 35.372 42,677 45.659
108 [32.888 - 372671 | 63.234 62845 49.126 54.990
U-235 | 112 [19.947 - 226031 | 10199 10.197 34.444 42772
capture | 122 [ 6476 - 6868] | 34567 35.928 21.468 34.751
123 [ 5715 - 64761 | 44.427 45.985 73.167 81.799
108 [32.888 - 37.267] 13.354 13.647 14.409 12.639
U-238 | 112 [19947 - 22.603] 22917 23.348 25.205 22,202
capture | 122 [ 6476 - 68681 |  383.179 376.131 394545 A18674
123 [ 5715 - 6.476] 13.064 13.265 13.422 13.219
TRX-2
Group [Energy(eV)]| ~ MCNP RMET21 NJOY HELIOS
108 [32.838 - 37.267] | 98.147 98.624 80.948 90.763
U-235 | 112 [19947 - 226031 | 12228 12.350 28.669 35.922
fission |122 [ 6476 - 68681 | 11462 11.487 7.925 15782
123 [ 5715 - 64761 | 35.328 35.741 42.744 45.808
108 [32.838 - 37.267] | 63438 62,978 49.263 55.420
U-235 | 112 [19947 - 226031 | 10.288 10.406 34.495 43135
capture | 122 [ 6476 - 68681 | 35879 36.043 21.468 36.212
123 [ 5715 - 64761 | 46.184 47137 73.425 82.303
108 [32.838 - 37.2671 | 13.883 13964 14.806 13.043
U-238 | 112 [19947 - 226031 | 23509 23.982 25.868 22.752
capture | 122 [ 6476 - 68681 | 372793 376.746 396544 421619
123 [ 5715 - 64761 | 13282 13.443 13584 13402




BAPL-1

Group [Energy(eV)] MCNP RMET21 NJOY HELIOS
108 [32.888 - 37.267] 96.824 97.963 84.660 87.568
U-235 | 112 [19.947 - 22.603] 13.818 13.833 29.607 33.413
fission | 122 [ 6.476 - 6.868] 11.269 11.233 7.925 15.127
123 [ 5715 - 6.476] 38.201 38.528 43.285 44.450
108 [32.888 - 37.267] 61.377 61.375 51.527 53.543
U-235 | 112 [19.947 - 22.603] 12.442 12.531 35.866 40.283
capture | 122 [ 6.476 - 6.868] 35.217 34.949 21.484 34.740
123 [ 5715 - 6.476] 55.699 56.814 75.524 80.901
108 [32.888 - 37.267] 18.107 18.702 18.935 17.262
U-238 | 112 [19.947 - 22.603] 30.053 30.907 32.501 29.323
capture | 122 [ 6.476 - 6.868] 391.063 400.254 420.195 415477
123 [ 5715 - 6.476] 14.830 14.983 14.855 14.862
BAPL-2
Group [Energy(eV)] MCNP RMET?21 NJOY HELIOS
108 [32.888 - 37.267] 97.272 98.072 84.661 87.926
U-235 | 112 [19.947 - 22.603] 13.935 14.040 29.608 33.582
fission | 122 [ 6.476 - 6.868] 11.033 11.243 7.925 15.497
123 [ 5715 - 6.476] 38.941 38.763 43.317 44521
108 [32.888 - 37.267] 61.308 61.390 51.527 53.769
U-235 | 112 [19.947 - 22.603] 12.658 12.739 35.866 40.501
capture | 122 [ 6.476 - 6.868] 34.060 35.016 21.484 35.589
123 [ 5.715 - 6.476] 57.987 57.646 75.649 81.140
108 [32.888 - 37.267] 18.687 19.059 19.355 17.723
U-238 [ 112 [19.947 - 22.603] 30.758 31.596 33.184 30.030
capture | 122 [ 6.476 - 6.868] 404.542 401.354 422.761 417.308
123 [ 5715 - 6.476] 15.076 15.114 14.976 15.005
BAPL-3
Group [Energy(eV)] MCNP RMET?21 NJOY HELIOS
108 [32.888 - 37.267] 100.694 99.179 84.662 88.362
U-235 | 112 [19.947 - 22.603] 14.142 14.224 29.608 33.787
fission | 122 [ 6.476 - 6.868] 11.365 11.252 7.925 15.909
123 [ 5715 - 6.476] 38.505 39.013 43.352 44,602
108 [32.888 - 37.267] 63.064 61.404 51.528 54.049
U-235 | 112 [19.947 - 22.603] 12.894 12.968 35.867 40.767
capture | 122 [ 6.476 - 6.868] 35.721 35.089 21.484 36.534
123 [ 5715 - 6.476] 57.115 58.542 75.788 81.438
108 [32.888 - 37.267] 18.954 19.456 19.810 18.216
U-238 | 112 [19.947 - 22.603] 31.839 32.359 33.926 30.772
capture | 122 [ 6.476 - 6.868] 401.649 402.569 425.542 418.882
123 [ 5715 - 6.476] 15.124 15.255 15.109 15.153
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Lattice | Quantity | MCNP RMET21" | NJOY™ HELIOS | WIMS-D5
k-inf. 1.18119 1.17861 1.17734 1.18108 1.17569
N (+0.00050)
TRX-1 P 1.3000 1.3334 1.3376 1.3057 1.3247
5% 0.0955 0.0961 0.0960 0.0971 0.0947
5% 0.0913 0.0930 0.0928 0.0893 0.0923
Cc 0.7853 0.7981 0.7995 0.7818 0.7955
k-inf. 1.16672 1.16615 1.16530 1.17061 1.16195
' (£0.00045)
TRX-2 p” 0.8189 0.8321 0.8346 0.8209 0.8329
5% 0.0589 0.0590 0.0589 0.0594 0.0583
5% 0.0662 0.0669 0.0667 0.0630 0.0664
c 0.6370 0.6431 0.6440 0.6341 0.6433
k-inf. 1.14482 1.14106 1.14088 1.14309 1.13919
N (+0.00051)
BAPL-1 P 1.3582 1.4000 1.3984 1.3694 1.3832
5% 0.0808 0.0812 0.0812 0.0818 0.0802
5% 0.0717 0.0733 0.0730 0.0704 0.0724
c 0.7983 0.8139 0.8133 0.7977 0.8084
k-inf. 1.14785 1.14637 1.14628 1.14727 1.14374
' (£0.00049)
BAPL | 2 1.1349 1.1608 1.1591 1.1392 1.1503
5% 0.0659 0.0662 0.0661 0.0666 0.0654
5% 0.0617 0.0631 0.0629 0.0604 0.0623
Cc 0.7300 0.7403 0.7397 0.7279 0.7368
k-inf. 1.13383 1.13358 1.13360 1.13416 1.13023
N (£0.00047)
BAPL-3 - 0.8926 0.9106 0.9087 0.8964 0.9061
5% 0.0509 0.0509 0.0509 0.0513 0.0504
5% 0.0513 0.0521 0.0519 0.0495 0.0515
Cc 0.6536 0.6614 0.6608 0.6522 0.6597

*

ONEDANT using NJOY/RMET21 processed data

* ONEDANT using NJOY/computed—flux processed data
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