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TABLE 11

BARE CYLINDRICAL REACTOR ANALYSIS

THREEDANT” 10.!M

TWODAXT 14,11(X)

THREEDANT” 14.11%

A\’g.
“1111(% 1 \ll’sll Qmdrat.urr

55X125 .Mknl s~
Sl?
slb

55X55X125 .48m1 S(j
s~

.55X55 ,48cm Sg
s,~
s,13

S5X55X55 .48C111 S(j
s~

krsj.—

,977)4
.9750
.974!3
.9749
,9747
.!.)764
.9761
.9760
.9755
.9756

rpll !iln(

0.4 reins
0.7
1.1

39.3 mius
50.8
0.2 reins
0.4
0.6

13.7 reins
~(),8

● 10-3 pointwisc mnv(’rg(mw

Ii



TABLE III

GRAPHITE REFLF;CTED URANIUM

.\\”g.
Co(lr \I(’dl M(wh Qlmdrnturc

—— — ——

ONEDAYT 1s0 .oicm sfJ
SI?
;:13

THREEDAXT 50xWX50 .?5mn
s~

MCNP

TABLE IV

SPHER.E ANALYSIS

1,0000
.9983
.!3977
.9988
.9986

.9981+.0010

< 0.1 ulixls
< 0.1
< 0,1

10.7 mills
15.8
19.4 reins

WATER-REFLECTED URANIUM SPHERE RESULTS

Avg.
cod!’ MA \l(’!dl (.}lmlrwturc kpff

—.

ONEDANT 180 .17(V11 s~ .!)951
sl~ .9932
y -9924

ONEDANT m (),m’in 1.0024
S:’J 1.0003
SIti 0.9!)97

THREEDANT* !mx50xco O,tmrln s~ 1 .o(-u3
(MXGOX70 (mm S4 1,0003

sIfj 1.()()03
iOx’iox70 ().44(.111 S4 .9989
Soxsox$() m3fhi S4 .!)977

MC’NP .9!M6+.. ()()22

● 1()””-”lx jiutwiw c[mvqmn”r

‘I’Atl LE V

SAMPLE l}11013[,hM 15 RIHIJLTS

Avg.
i“oth” X1(%11 X1(%11 Qlln(lrld.111’r krr

< 0.1 milw
< 0-l
< ().1
C ().1 min~
< 0,1
< ().1

20.5 mim
3(.)
58
43
58

123 nlius

.—. - .- .—— .— .,_ —

‘1’W()[lANT/(:(~ 7:1X102 -.r)rlll Sm 1.!)(~~8 I.4 Illim+
SI’J 1,0019 2.()
Sl(; l.oolci :1.s

‘I’lI!,ltl’;l)t\ NT* ‘;OX70X”100” ,,1.1(”111 s,; 1..OM1 ‘N Illills
IO(1X Ioox 125 .:!5!.1’1 Sfi I ,(1025 1W nlills

NI(’NP I.oolc t.()()11 30[) Iltitls

* I () “’ lM)illt wiw I-fIIIwv.K(qII’cI
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C. Part 3- Solutions and .4rrays

Rrsults fronl sewrid acldit iona,l calculat ior!s will Ilow be provided to further denlonst ratr

the capabilities of TVVODA~T/GQ and THREEDA~T. The first prol>lem in this sw ti(m

7’8 It is a sphmical alunlinumis sample prohlenl 21 from the l(Eh’0 test problem sd.

t,axdi xwxtly filled with a solution of highly enriched urmyl fluoride. Rcwdts am givrn (m

Table VI.

The next problem is sample problem 20 from the KEN O benchmark problem set .78

Seven cylinders of uranyl fluoride are arranged in a triangular pitch pattern. Results are

given in Table WI.

SAMPLE

CO(1(? h’lesh

TWODANT/GQ 50X 100

THREEDANT* 70 X70?C140

hIc’N~

* 10-’1 I)f)intwisc c(nlf’crg(’nre

SAMPLE

C’()(h=! M(’!$I1———. —

‘rHREEDANT* 57X67X37

‘1’[I1\k:EIJAN’~” WX!):IX54

\I{’NI)

● 10 ‘~ I)t)illtwis(’ txMIvtIrP~IIicr

TABLE VI

PROBLEM 21 RESULTS

.4vg.

Mesh Quadrature kcjf cpw time

,69(n S6 1.0041 0.6 mills
S8 1.0038 0.s

.~f)CI1l S6 1.0018 50 reins
SB 1.0019 94
-. .9962+.0008 143 xnins

TABLE VII

PROBLEM 20 RESULTS

Avg.
Mrsh (jlliU.lRltlllT

.W(’111 St
s,;
$H

.:14( 111 S4
s~h

s“

k,fj

.9907

.!3851

.9845

.9911

.9s64

.9846
.!)!360+.()()12

(.1)11 tim(’

. r .,



The final problem is sample problem 18 from the I(ENO benchmark problem set .T’$

Twenty srven cylimlcrs of uranyl nitrate solution are arrallgcd in a 3x3x3 array and plil~~(l

insidr of a 6 inch paraffin reflector box. Results for this problcm are given in Table VIII.

TABLE VIII

SAMPLE PROBLEM 18 RESULTS

Avg.
Code Mesh Mesh Quadrature kcsj cpu time

—— —

THREEDANT 90x90x90 .78cm sg 1.0092 181 reins
THREEZIANT 100X1 OOX1OO .71cm s~ 1.0096 ~3(3 ~nins

THREEDANT 11 OX11OX11O .64cm se 1.0098 330 reins
THREEDANT 135X135X135 ,~~cm S8 1.0095 801 reins
KENO V,a — .— —. 1.0084+.0013 40 reins
MCNP* . — 1.0302+.0012 329 reins

* Lacks a paraffin S(a, $) treatment.

The THREEDANT results are non-monotonic since the unevenly spilced rnesti pattern

used on the first, three calculations was not tweci on the last calculation. The last calcldation

was eVellly spaced in its spatial mesh.

This hast problem has a spatial domain tlimension of *7O cm (after symmetry bmmdary

r(mditious an’ IIwvl ). This large doxnain is (Iiflicult for THREEDANT Iwcausc of the very

aml “slice nnd (lice*” i~(Jll]ogexliznti(JxI thus limits THREEDANT to criticality a~)pliratiol~s

L’RAY-YYIP WI)’11[1I)c iLl)OUt250 111(’{111 fr(’r lK-lthS, ( 125 111{’s11X 2 lllfl) pt~r 111(%11).

D. CPU Time Colnparisons

10



Just = Monte Carlo calculations cian be shortened or lengthened by statistical error

requirements, discrete ordinates calculational times are dependent on spatial meshing and

angular quadrature requirements. It is for this reason that we have presented a spread of

discrete ordinates results for each problem.

The extremely large 135x135x135 calculation performed on Sample Problem 18 should

be considered a demonstration calculation only. It required N600 Mbytes of the “core”

memory on our CRAY-YMP. The calculation’s scratch files required disk space much larger

than that. Therefore, this calculation is very near the limit of our calculational capability

with THREED.ANT on our CWY-YMP. More typical calculations (5 O-1OC)mesh cells in

each dimension ) sequired from z50 to *200 Mbytes of core.

VI. SUMMARY AND CONCLUSIONS

.

It has been shown that TVJCDAN’I’/CQ and THREEDANT broaden the capability

of discrete ordinates codes in criticality safety calculations. The rather general gconwtric

capabilities of TWODANT/GQ and THREEDANT have been

of hcnr.hxnark crit icditv problems. Relatively good agreement

results and criticnl cxpcrimcnts I1[N I)(.TII mm.

demonstrde{! cm a w-unpling

wit h published Montr Carlo

The firw mesh requirrmcutw for THREEDANT lmvc Imm w-n to limit (liscrrtc ortlin;itrs

r;drul[tti(ms Witlll rcsprct to the sizr (If tlw Spd.iid (l(mmin. Fortunately, h~)wrvvr, X. Y-Z

‘1’HllEEDANT c;dcldiition~ Ili,vc Iwrn shown to Iw w)lnrwlmt Iww (Illmlrntllrr (l(’lw[lthvlt,

t,ll;ul clu-vilillrnr ONEDANT (m TWODANT cnlc~d;lti(mw Flwt,lwrllu)rr, tiw (Icfn[dt, ]lf)illt

wi.sc fiilx rtmvrrgrm.c critrria of 10-4 ill TWO DANT/CQ nml THREEDANT llmv IN*

rt’l:kxml t(~ !() -‘] oil crit, ic;dity ll])l)li(.[tt.it)lls.
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