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

R. Domglas O el
Los Mlamos National Laboratory

e Solutioae High Energy Buest Assemnbly (SHEBA) @t Los Alomos is i low enriched (197wt
Y aueons iyl Navaide sohtion erivieal assembly, Tlore aoe two SHEFRA conlignrations, both
comsisting, of right cieenlor evlimbers with a central control wnd. The Jivst conliguration. hereafter
calledd tlos old SHEBA. hidd a Tuel solution dismeter of S L6 cm and o measnred evitical solntion
hieight of 36.5 v A iaproved modilicavion, herealver called e new STHEBA L has o i 2 solntion
dismmeder of 1K o b sinee it s nod yet operationad, the erivical soluion lieigld Tieo not yet
been messurl, In thin presentation wee dleseribe the application ol e diserete ordinates (Sx)
cole TWODANTY uning, Hinzaen Roaeh erone sesetions ™" aond the NMONT Mowe Canlo conle using,
continnous enerpy eross sections for calenlaving, the critieal solntion ledehts for hoth the old ol
wew SHEBA esaanbliee. Wee compare the oale’s predictione ool G tle i singede calealiogon
with i st owland computer coade may viehl mislewling, vesnhi, especndly. when wame i Moare Carlo

Initaily, calonlatioms woere male on the old SHFBN with the sepoabsl critical <odation heigla ol
Micorm, TWODANT witly Hoopa Rewae b g nvees st gave o b o 298 e NTCONT vieldel o
how o LOEDY 3ttt Ll as vl soepeeaeed bl e esaellben aepeeigend witle the espenme nal
hon Lo Caloabatpaes weps e paede on thes gew SHT N watle s posdicred oy nitead - olntaon
T ol Tt TANOTIAN T vaebled wo b, g o 0000 o NTUNT wave o Ry ool THERT T 100,
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mimbers were climged cond.in some cases, the mnnber of ictivie eveles il mmber of histories per
exele weee also chizmged. The resulis ol these valenlations ane shown in the table, ‘Tliese rosnles
indicate than Tor hoth the sbd and wew SITEBAL theeinitial MONP Kgp s appear 1o beoon the low
side of the overall wneertainty rangee in kgr o They also show that there can beoa subeonseions hias
in the person performing the calenlations. Tn the initial rons wie were oxpeeting o kgr of nnity, so
we Lemlwl to mentally aceept vhe results ( within one sigma ol anity ) as conlirming tat NONTP
didl, i Lot Caggrens with what wee seantod the amswaer G, T aetuadity, the MONT resulis imlicats
i predicved ko eloser o LOT than 1o 10U for borth SITEB A While these dilleoeness in Ky may
not seem sighilicant . they transliote ino poticable dillerenees ineritieal height of the solntion. For
e old SHERBA, NONT proedicts o evitieal height of about 35.5 eminsteiol of 36.5 e for tie gew
SHEBN MOND prddicts o eritical height of abont 12 emcinstead of B en The dillersnees hetween
Hu TWODANT ol vl NTCNT preslietions are, in Laet, dillerenees due to dillering eros, sections,

it iz, alillerenees berween il Roach 16 gronp ditacsond FNDE /I8 continnons onerpy data.

The vealtz ol thizc wonk point ont several itene of interest, Firdd, one st bee very careful in
iterpreting o Monte Carlo veanlt veportal as kg 10005, 1 seems to e T natarne 1o foens
on the vaiue of Ky o Weomay ieeopnize tat there i m nneertainty haopd assoeiated with tian valoe
ol ko - but wer wsally il donk i verne ol the value of ey 10 s sanegestol by the ant hor 1 hae
v dlevelopes the Tudbin ol thomhome toanmd veportiest NMowe Carloc gy oncamply kg lies hetwaeen kl
aid R where K1 i perlape, b 2wl K is kg 12 Tnacvaadioy, thise i all that wee can
v bt the oy love a Abate Cotlo caloalatiom Sevowd, ot e iptepeadime e sae thar with the
all SHE RN vhe Honean Row b cpeeeesas v presdi e the o vaad s it heieht sgante woll wlnle e
ENDITZRN cveees v vl vocnmebeg puelied the so vaal cnvieal heishe For the pew ST 1

previcted corp al ol losieln e e Tonees Reade v s none e -dnabanls gaeater tha 1.



prodicted from the FNDEF /BN eross sections nsesl by MONP T will beinteresting to see schan the
actnal exprerimental evivical height is in Cheonew STTEBAL Finally, wee note thiat while the kgp valnes
for a given solution height ditfer by less than 1% between Hansen Roach id ENDF/B Y eross

seclions. the dillermec in solution heaght is prononnesal abont 12 e,



MONDP Results for Old SITEBA (36.5 cin height) & New SHEBA (44.0 o height)
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