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SAMPLE PROBLEM 1

«

TITLE : 4 GROUP P-1 REFLECTED CYLINDER EIGENVALUE TEST
PROBLEM.

DESCRIPTION : The goal of this sample problem {8 an
eigenvalue cafculation (Keﬁﬁ) fon a Zfwo
region cylindrical nreactor. The  inner
negdon 48 the core, foaded with a
mixture ¢4 urandum, aluminium, and
waler with a nadius of 30cm (typical
neseanch neacton conel, and the outex
negion with 20cm thickness nrepresents a
beryllium neflecton. The calculation is
Zo be‘done in 4 groups, P-1 scattencng
orden, S-4 angulan quadratunre in
cylindrical geometny.

cone neflecton
(U,AK,HZO) (Be)

x=30cm n=50cm

INPUT : Twc Zupes o4 4nput data are avadifable 4cxn this

sample probfem. One, in which the chcss sections
are entened thrcuah the input stream in the 4ree
feamat 14*x annau, and the second using the choss
sectdicns from the intenface f4ile 1SOTXS.SPZ. The
di4ffenence between two ftypes of input are in the
varniabfes MCR and MTP (annay 15%), being MCR= 4
and MTP=0 in the §irst case, and MCR=0; MTP=4 (n
the second case. ALso, in the second case instead
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RESULTS:

0f annay 14, it is used arnay 13, and since in this
case the Lnput 4{ilfe {s ANISNC4.LIB, cre has to cepy
ISOTXS.SPZ, belche executing ANISN, i.c,

COPY 1SOTXS,LIB ANISNC4,L1B
Enclosed, the input {ifes fon these two cases axe
presented (ANISN.SPI and ANISN.SPZ). From these
§4Les, it is noted that the m{xing tables (10%;
114; 12*) ane diffenent, ind{cating that in case
0f cross section input f{ile by ANISNC4.LIB  the

Py components do not have to be multiplied by
22+1.

The ocutput file fon this sample problem was
{ilRustrnated in parnt 11 (code description). The
muliiplication facton caleulated was:

K, ,=1.16126
ef ’

aften 9 outen itenation. The §Lux distribution

forn this sample problem is illustrnated in Figune
1. The plot shows in figure 1 was obtained by

the 1-D semi-Log plot routine, ANIPLT /1/ which

45 distributed by RSIC togethen with ANTSN-ORNL
{CCC-254) and was designed %o provide distrnibution
plot of data {rom ANISN on DOT codes (This noutine
44 not avaifablfe in ANISN-PC).

EXERCICES : Using the intenactive Executable Fife APE 372

it 4is suggested medifications in the orndiginal
Anput §ife 4on sampfe problem 1 in ordenr %o
vernify the sensitivity of the nesulzs fon the
proposed changes, and also as thadining in the
use o4 APE 32. The following exercices are
duggested:

i) Sensitivity analysis 0§ the edigenvalue
'(Kegé) with zhe variation in the quadratune

onden (SZ; 34; Sé; 38; S,z). The nesults that

525

will be obtadined by pernforming this exencice

. is shown belew:

Kegs
1.16260
16128
16092
L16082
16075

A4} Sensitivity analysis of Zhe eigenvafue
(Keé | : :
through a buckling correction (DB°). To

) when axial Leakages are considered

perform this exencice considen the cylinden
height as 60cm and BF=1.420892. (16%%
arnay needs to be modified). With this

conrection, Ke will be reduced %o the

value 1.07216 (S-4).
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SAMPLE PROBLEM 2

INPUT : The input fife fon This sa
wi{zh this ncte [(ANIEN SF
seczicns fon Lead wexe taken 4tom FLUNGP.LIR mastex

mple problem is enclosed
).

<

The micnoscepic choss

TITLE : ANISN/PC LEAD SPHERE TEST PROBLEM

»

Librany using the w2iliy progham LMOD %o create a
1SO0TX.SP3 Library 3ife, and s0 before run this
sample problem one kas Lo copy 1SOTX.SP3 into
ANISNC4.L1B.

DESCRIPTION : The geal of this problem is to simulate a
sphere of Lead with a photon source in the
center emitiing panticles in the {inst

energy ghoup. The caleubation is to b? done EXERCICES : Using the interzziive executable §ife APE3?,
4in 21 groups [see befow), fixed source in and the executa®le {i{fe LMOD to generate choss
the §inst mesh, S-6 angulan quadratuhre, ; sections input §ifes ixom the masten Library
sphene geometny, and P-3 scattering onden. FLUNGP it 48 suzpested to change the fead
: shietding by the ollowing materials:
21 GROUP GAMMA STRUCTURE o H d b = Tafem®]
GROUP ENERGY RANGE [(eV) - Depﬂetz‘ Unanium (p=19g /em?)
- Concrete {p= Z.3g/cm?)
Y 1 1.4 E 07 1.2 E 07 '
2 1.2 E 07 1.0 E 07 To use these matenials it is necessary to
3 1.0 E 07 §.0 E 06 compute the atemic dersity (atoms/barn-cm) of
\ 4 §.0 E 06 7.5 E 06 each elemeni {m the mixture. For depleted
5 7.5 E 06 7.0 E 06 uranium 4t 44 assumed that it is punre u-23%,
6 7.0 E 06 6.5 E 06 and the atomic densdity s 4.8079x10°2 atoms/
7 6.5 E 06 6.0 E 06 baan-em. For walen, zhe atomic densities anre
‘ & 6.0 E 06 5.5 E 06 6.656x10°% atoms/barn-cm fon hydrogen, and
9 5.5 E 06 5.0 E 06 3.3343x107 2 atoms/baxn-cm {on oxygen. Fon
10 5.0 E 06 4.5 E 06 concrete 4t was used The composition given/bg:
11 4.5 E 06 4.0 E 06
12 4.0 E 06 3.5 E 06
) 13 5.5 E 06 3.0 E 06
14 3.0 E 06 2.5 E 06
15 2.5 E 06 2.0 E 06
s 16 2.0 E 06 1.5 E 06
17 1.5 E 06 1.0 E 06
18 1.0 E 06 4.0 E 05
a 19 4.0 E 05 2.0 E 05
20 2.0 E 05 1.0 E 05
21 1.0 E 05 1.0 E 04
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Concrete Pontland (From H.E. Hunagerford, Reacton Materniats,

- Vel. T, Materdials, C.R. Taipten Jn (Ed.), Tntenscicnce SETELD TRANSHISSTCN (RT LEAKAGE)
‘ Pubfishers, New Venk, 1960. [ec= 2.3g/cm?)
. WATER §.70344 E-1
CONCRETE 7.40534 E-1
Efement Composition Wt} Atomic Density LEAD 52320 (=
. (Atom/barn-cm) DEPLETED URANIUM 6.45631 E-16
Inon 1.4 3.4724 E-4 R
Hydrogen 1.0 1.3852 E-2 Nete: RT LEAKAGE= (RT BDY J } x AREA
Oxigendio 52.9 4.5799 E-2
Magnesium 0.2 1.1395 E-3
Caledum 4.4 - 1.5207 E-3
Silicon 33.7 1.6621 E-2
Sodium 1.6 9.6403 E-4
Potassdium k.3 4.6052 E-4
ALuminium 3.4 1.7455 E-3
- Canbon 0.1 1.1537 E-4

= For each material a Library of microscopic
cross section was created and entened
through annay 13*. The macroscopic cross
seciions were caleulated bu the input given
bu the mixing zabfe {anrnay 10$; 11% and 12%

¢4 each case. Enclosed a compariscn among the

mixing tabfe ane {fLusthated.

Finally a comparison among of the nesults

that will be obtained 4on zthe trnansmission

(Right teakage, which is defined as the

3% cunnent multiplyied by the sunface areca)

45 shown fon the diffenent maternials keeping
% constant the thickness of zhe shielding.
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LEAD

I*{i*éklii“{#*«ai&t’#{l%ddQ**{*Dlk&ﬁ&iih&d#‘lﬂ&l&&*i*#i&ui+i
ANISN MIX TABLE (10%,11¢,12%) MODULE

#*&i*#*f&&i‘*‘#‘Q#Gl‘*&d»&QQi&*&&***&#&&&*i*%*&i&‘l"i**“***‘&&*&&&**

POSITION MIXTURE(10%) COMPONENT(11%) DENSITY(12%)
1 S 1 3.3500CE-02
e 6 (] 3.35000E-02
3 7 3 3.3500CE-02
&4 8 4 2.35000E-0

Do you want to make changes? (Y/N/F/R; Default=No)

URANTUM

i&#bif#)&*8&&*%)5#ii&*#ii*‘{&l&b&*%**i*#**i*Gi*‘&ﬁ*i*i****#**
ANISK MIX TABLE (10%,11%,12#) MODULE

FEER AR RS -t w E

***i*i*ii‘-&f

ol O Rtk = I T OOV Ut P r s e R R R E P LR RN P E R KNS

PUSITICN MIXTURE ( 1Gs) COMPONENT (11¢) © DENSITY(12%)
1 s 1 4.80790E-02
2 6 2 4.BOT9OE-0R
3 2 3 4.80790E-02
& = 4 7I0E-02

Do you want to matre changes? (Y/N/F/R: Default=No)
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=}
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9
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41
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Y=
3
Gy
a4l
a4z
3
[y

WATER
e dlg i

COMPONENT(11%)

WMNOC U F W~

Do you want to make changes? (Y/N/F/R; Default=No)

CONCRETE

(1D, 11%,1e%)

COMPONENT (11}

PO N T D W -

w1 OF ENERGIA NUCLEAR/SP -

EES RN ME A S W R ed ke e wew R

,&*-ﬁib#«a«q««ry&;»¢+u>~~¢,a1§a«+¢-~§&»q.,;a-tL«-o«-*a;.\aua-a-‘.-..,,-,.‘,’

DENE1TY (12%)
&5.68600E-0C2
&6.68500E -0z
&6.6B600E-02
&6.6BLOOE -G
3.34300E-02
3.34300E-02
3.34300E-~-02
3.34300E-02

&**&>+*nf<*¢§&¢nc&s;¥&¢*+i¥&¢&y«&§¥&+¢~4a¢*—b*#+‘—;¢s-.
NISN MIX T&BLE

&*****ii*#4‘**{-**k{*&*&-*l**#&******&ii*%#&*8*****%****&%ll*{*‘-*F*’&#ibbﬁu

DENSITY(12=)
3.47240E-04
3.47240E-04
3.4780?5-0&
ZL.L4720Q0E -0

<

1.13%9S0E
1.132930E-2
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CONCRETE ; s
e : SAMPLE PROBLEM 2
FERFIF R FEANFFT BRI LS FEF A F IR RFFR P FFFEI EEPF RN A RAANAFRFERRFFRPREFDF BB XE R NN N
ANIZS, MIX TABLE (10%,11%,12%) MODULE
*&*h’}**&i*bib;o({»¥‘l*+‘-*****¥‘r§*#*“‘lid*#****ii‘l"ﬁ******i{*ﬁi{6**&&5{&*‘*

; TITLE : RESEARCH REACTOR SHTELDING PROBLEM- P3 COUPLED
"% FO51TI0ON MIYTURE (10%) COMPONENT(11¢%) DENSITY (12»)" i R L
£ P M N 1 1N 19
ik e ih 1.1 595nEe6s ! e NEUTRON-GAMMA TEST PROBLEM. (ANISNI. INP) /2/
17 a3 17 1.52070E-02
18 42 18 1.52070E-02" ! . . o . .
19 43 19 1.52070E-02 DESCRIPTION : This problem {8 a Realdistic Shiefding
20 A 20 1.52070E-02 : 3 R R
S i o1 | A GO : calculaticn for a Reseanch Reacton. The
ez ue a2 1.66210E-02 goal of the tesi preblem is to calcufate
23 43 23 1.66210E-02 : .
24 4y 2e 1.656210E-02. : the gamma and neufrcen nadial {fuxes
= s e e e distrnibution in a typical neseanrch
. 42 26 9.£4030E-04 '
o7 43 27 S . 660FIDE-0u neactorn shielding {szee {{aune 2}, as weff
5 “h z8 S LELDROE-O . .
s &1 sc as the Dose Rate (nem/hn) 4in Zhe surface
38 4 * e 0f the shiefding. The primary source  ©of
Press 'ENTER' to continue ..... gamma hauh and neutrons in the cche wene
calculated by:
CONCRETE &) Fi'ssion Neutrons
ErEAEFEREF AT R P IR FFF I FEFEFAFREH I T RFIAFFEF A AN LR AR TN EEFIF T IR RN R R E I, R B ERE RN 2P g
ANISN MIX TGBLE (10%.11%,12+) MODULE ¢ 10 -
. . iy f..HB E.x' l? il T MFPL - H 88 - 3.1 x 10 vy p neutrons/cmd-s
: " S ERIE FPREPE P Er Rt S E L Fl i a Rk e E e AR FP RN BPR FRPFE BB il S e wh RN A e & : N g
FOS1TION MIXTURT (102 COMPONENT: 11%) DENSIT .
. 31 oE 31 4. 60520 with v the numben 04 neutren em{tfed bu
=z Ga 31 4.6052 = Ty Cove & A A . .
= §n
5 oy s e ' thenmat §ission {(v=2.46], Xg the 4racticn
e =z 24 1. 7uSS0E : 04 neutroens emitted by Lission, and
k 33 43 35 1.74550E ¥
36 By 36 1.74550E -0 cafecufated from Zhe wait spectrum (xg =
37 41 7 1.1532CE-0- : x (E) dE)
38 42 38 1.15320E-C= :
3% 53 =9 4 g
G Lo a4

x(E) = 0.484 Ain‘VZE exp[-€]

Dc vou wsnt to mske changes? (7/N/F/R; Default=No)

and the powern densitu disfrnibution (p)
taken 4rnom a tupicaf ZMW research neacten

| /27.
- {L) Prompt Fissdion Gamma Rays.
g_
R e R A R RN B A E P AP A ERH A FF IR E R I E R ER RIS R E R NI R F R R RN RN FE RS A E NS b a NN B U R RN SRS i Sg = 3.7)(7010 Tep gamm(u\,/cma—bcc;
- LRNISL MDY TABLE (10F,11%,18%) MODULS ! YF F
: . g - .
with T, the numben 04 gammas emifted 4Ln

F




INPUT

RESULTS:

the enehgu anoup, pen §issdicn ard
th

calculated using ¢ spectrum /3

P{E} - | .65 0.1<E<0.6 MeV
20.2 exp[ -T.76E] ; 0.8<E<1.5 MeV
7.2 exp[ -1.09E] ; 1.5<E<10,5 MeV

Lidl) Fissdion Product Gamma Rays.

s9

” 10 »8
EP 3.1 % 10 TF

p P

. 8 o
with Tep the numben of Fission product
gamma rays emdiited in the group pen
§i884on, and calculated using Zhe

spectrum f3/.

g

In Zablfe 2, a summary o4 Zhe fixed paimanrny
reutron-gamma source L5 presented.

The cafculation {5 to be made 4in
cybindnical geometny, 4 neutrons and

4 gammas ghoups, angufarn guadrature S-§,
and 85 spatial meshs.

The input §4iLe for this sample problLem was done
in the standand jormat, and thus Lt wiflf ncit be

possible to modidy L%t using APE 37, interactive
Executable Fife. To sun Zhis samp{e picbfem the  input
ANISNT.INP
crnoss section entened through the input stream 4in

file  is The coupled neutron-gamma
the standard foamat 14* arnay, and were generated
using the AMPX-11 / 4/ code system grom nuclear
data of VITAMIN-C /5/. )

The f{Luxes distnibution are {fLLustrnated in fiaune
3 (rneuztron ghroups) and in $igure 4 {gamma groups).

Tep (E) = 7.4 exp[-1.1E] gamma/{ission.MeV.

K 1

SUGGESTED EXERCICES

1

537

Since this preohlem Zakes time to xun
iima PC, (=1 heun) {t wilf rct be
suggesite any mediddicaticn £ the
orhiginal {ife. The cnly sucgested
exencdice 45 %o calfcufate the dose
nate 4n Zhe shiefding surface. To
calculaze the dose nate it will

be used a executable prognram, DOSE.
EXE /2/. This program calculates the
gamma and neutron conversicn \
fractons, (rem/hn)/{panticle/cm?®-sec)
using ANST.ANS 6.11 - Neutren and
Gamma nay FLux-£o-Dose-Rate Facton,
and multiply 4t by the 4Lux to

cbtain the Dose Rate /6'. Th
tesulzs that will be c¢btaincd by

L™

executdna this exencice axe
{LLustrated Lin table 3.
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