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APPLICATION OF Sx AND MONTE CARLO CODES TO THE
SIIEBA CRITICAL ASSEMBLIES

. Douglas O*Dell

Los Alamos National Laboratory

Lhe Solution High Energy Buest Assembly (SHEBA) at Los Alamos is i low enriched (195 wt,
Y% aqueons uranyl Duotide solution eritical assembly. ‘There e two SHEBA configurations, both
consisting, of right cireular evlindors with a central comtrol wod. Fhe first conliguration, hereafter
called the old SHEBA. had a fuel solntion diameter of 506 ¢cm oand a measured eritical solution
heipht of 36.5 o Aniaproved modification. hereafter called the pew SHEBA, has a e D solution
diameter of IX9 cn bt sinee it is not set operiational. the eritical solntion heipght has not yet
heen measured.  In this presentation we deseribe the application of the diserete ordinates (Sx)
code TWODANT! using, Hannen Roach eros sections ' and the NICONP Monte Carlo eode? asing,
continuous enerpy cross seclions for caleulating, the critieal solution heishis for both the old and
new SHEBA Geewrmblien. We compare the code™s predictions and how that i sieple calealation
with a standard computer cade may yvield misleading, vesalte, especndly when wsing, o Monte Carlo

Initeaily, caleulations were aide on the old SHEBN with the eported ritical solntion height of
6 om, TWODAN T with Hansen Roach crere, o tions pave a by of 0995 and MONT yvieldwd o
ko of Lo 0 00020 L hew resultappeared to be i excellent aeteeent with the expenme ntal
hout Fou  Caleulation were then marde on the pew SHERBN woth o preicted cnhead - olutom
e bt of TE0 e EAWODAN T vielded a by g of 00990 anud NTCNT pave o b ol 1O | 00000,

Vo the ampeement between the 1o codes fand creees e hion abat appeared to e escellent

We then made adbitwomal sede pendent calonbation witly NPCNT i whach the actine candom



mmnbers were changed amd. in some cases. the mnnber of active eyeles and number of histories per
evele were also changed. The resalts of these calenlations are shown in the table. ‘Fhese results
indicate that for both the old and new SHEBAL the initial MONP Ky s appear to be on the low
side of the overall uneertainty range in kg . They also show that there can be a subeonseions hias
in the person performing the caleulations. In the initial runs we were expecting o ke of unity, so
we lended 1o mentally aceept the results ( within one sigma of unity ) as confirming that MCNP
did. in Dt apres with what we wanted the answer 1o pe, I actuality, the MONDP resulis indicate
a predicted kg closer 1o LOT than 1o LOO for both SHEBAs. While these dillecences in kg may
notl seem significant. they translate into noticable ditferences in eritical height of the solution. For
the old SHEBA ATCNE predicts a eritical heipht of about 355 em instead of 36.5 em; for the new
SHEBN, MONP prediets a eritical height of about 12 eminstead of e, The diflerences hotween
the TWODANT and the NICNT predictions are, in taet, differences doe (o differing, eross sections,

that isdifferences between fhansen Roacl 16 proup data and FNDEF/BV continnous enerpy data.

The resulty of this workh point out several items of iterest, Firdd, one must be very carelul in
tterpreting, a Monte Carlo result teported as kg | OO0, I e 1o be human nature to focus
on the vadue of kg o We may iecopnize that there is an nneertainty band sssociated with that value
ol kg . but we nzally <G ook o terne of the value of kg 10 siepestedd by the anthor that
one develops the habit of thinkme tand veportine) Monte Catlo kg ooscamply kg lies between kb
amd K5 swheve K1 perhape by 2o and K2 i ke 1 20 Toactualing, this ioall that we can
sty abont the Ky from a Alonte Catlo caloulation Sevond, e intereadinge o e that with the
old SHERAL the Hanaen Roach croees s tons predact the actnal critcal heieht qunte well while the
END VN o wections tend to ey prediet the g tnal entical heishe For the new ST BN (he

preducted critical - olution heieht s e aneaens Roach oo e tone ec-innlan s paeaten than tha,



predicted from the FNDE/B N eross seetions used by MONE. T will be interesting to see vwhat the
actual experimental eritical height is in the new SHERBA, Finally, we pote thit while the ke valnes
for o given solution height ditfer by less than 14 between Hansen Roach and ENDEF/B Y eross

sections. he difference in solution height is proponnesd  abont 1 2 em.,



MONDP Results for Old SIHEBA (36.5 e height) & New SHEBA (44.0 cin height)

[ o siERA C NewSHFBA T
No. Active No. Aelive
Run Historios _ Ker I o Histories Kr -t o
| Initial |l 150000 | 1.0020 4. 0.0022 100,000 | LODBE £ 0.0029
( | 100000 | 1.0027 + 0.0026 100000 | 1.0088 | 0.0021
2 0 100.000 | 100G 1 0.0026 | 100000 | 10127 1 0.0028
oA ouhon g Louc2 §oonsl o 100000 ) 10069 1 0.0012
L a0 LOOSS 4 0.003% [[ 100000 [ 10003 | 0.0013
n 200,000 1.0069 | u.mnx_J
LI | TR |t L LA L L
G 200000 | 10100 | 0.0018
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