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Abstract

Two—-dimensional shielding code RASC-2D has been im-—
proved to treat line of sight calculation in annular duct
with axial symmetrical geometry.

As the application of the improved RASC-2D code, the
analysis of the main shield of the Prototype Fast Reactor
"MONJU" has been performed and the effects of neutron
streaming along voids and the shielding effects of top
shield and the adjacent concrete shield are shown and re-
evaluated comparing with previous results. (J213 73 01
report). ‘

It has been made clear that Albedo effects at void
surface are small at high energy region and large at low

energy region.

This is the translation of the report, No. J213 73-02,
issued in November, 1973.

* Work performed by Kawasaki Heavy Industries, Ltd. under
contract with Power Reactor and Nuclear Fuel Development
Corporation.

\
** Kawasakili Heavy Industries, Ltd.
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I. Purpose and Qutline

In previous study, two-dimensional diffusion calcula-
tion code DIAC was improved to make it possible to analize
large two-dimensional shielding system including voids
using line of sight and diffusion method, and two-dimensional
analysis of "MONJU" main shield including voids was done, and
it was shown that voids in shield region gave a considerable
effects to neutron flux distribution. In that analysis,
however, neutrons entering into voilds from void surface were
assumed to have cosine angular distribution, so when the void
intersected with radial center axis as N, gas layer of "MONJU",
it was considered to overestimate the neutrons streaming from
void surface on radial center axig to upper part of void.

In this study, the code has been improved to estimate
exactly the neutron streaming from void surface on radial
center axis to upper part of void under condition of axial
symmetrical geometry. In this study following works have
been performed.

I. Improvement of DIAC Code
i} Addition of axial symmetrical line c¢f sight calcu-
lation in veoid.
ii) Removement of minus neutron current entering into

void from void surface at high energy region.



IT.

Two-dimensional analysis of "MONJU" main shield includ-
ing wvoid,

From these works, it has been made clear that the
analysis including void is necessary and streaming
neutrons in void affect to neutron flux distribution

as far as energy is high. These results are reported.



L]

I1I.

Improvement of RASC-2D Code

(II-1) Addition of Axial Symmetrical Line of sight Calcula-

tion
1) Calculation method of axial symmetric wvoid
According to the assumption of axial symmetric
geometry to the void intersecting with radial center
axis, space meshes around void are assumed to be
axial symmetric.
Neutron current Ji— entering into an element i
on the void surface can be obtained from neutron cur-
rent J + flowing out from other surface element 0,

0
as follows. (Previous repoxrt J213 73 01)

n + .
E Fofo-i0 (1)

J_'_L =F];
i0

At axial symmetrical void, neutron current Ji—
entering to the upper element than radial center axis,
which is necessary to diffusion calculation, can be
devided to two contributions from upper and lower

part. That is

n n
- 1 + 1 +
J, = —-— I F,P ) + = r F_ ,P ) . 2
1 Fi O=100+l0 Fl 0'=1 o' 0'+1 o ( )
n
¥ : Sum of upper element
0=1
n
L : Sum of lower element
0=1
P0+i Probability entering from upper element
0 to 1
P0'+i Probability entering from lower element
0' to i



Here, if lower element 0' is assumed to exist

at symmetric position with upper element 0, neutron

current JO,+ and surface cross-section FO' equal to
J0+ and FO“ 50 eguation (2) can be represented as
follows;
n
- 1 +
J, == I F (P, _. P, ) o (3)
i Fi 0=1 0" 0+1 0'-+1° 70
And if
Pori = Fori F Porsgr (4)

equation (3) and equation (1) are same.

| I I

Symmetric
surface

Symmetric
element of i |
0

_zSymmetric
| _element of 0)

Fig. (II-1) Geometry of Probability
Calculation



Conseguently, neutron current entering from lower
element (accordingly from all element) can be obtained

by using as P outward probability obtained from

01

summation of true probability P, . and P., . when
01 0'=1i

neutron current Ji entering from upper element is

calculated by equation (1).

As true probability PO+i and PO'+i are
Fi Fi
Pori T Fy Firor Fowei T F ] Fisor

outward probability Posi from element 0 to i is re-
presented as follows by equation (4).

F.,
_ i
Posi = FO(Pi+O + Pior)

Here Pi+0' equals to Pi'+0 because of symmetry of

void, then P is same as true probability, that is

0-1i
Fy
Pori T FyFiso T Pirao)
and
Fi
Posi = F. Pisor
0
Finally, outward probability P0+i and Pi+0 are

sufficient by calculating either of the two.

2) Modification of Code
Modification has been done mainly in subroutine

PROFAC, and other elemental modification has been



unnecessary.
Fig. (II-2) shows subroutine PR@PFAC's frow
diagram after modification, and right-hand parts

have been newly added.

SUBROUTINE PROBAB

Not consider axial symmetry Consider axial symmetry
SUBROUTINE PROBAB SUBROUTINE PROBAB
b
(2) Probability (b) Upper probability

SUBROUTINE PROBAB

(e) .
Lower probability

Pot e

Po+i = Py>i + Pg' +i

(d) Outward probability

SUBROUTINE PROFIT

RETURN

Fig. (II-2) Flow Diagram of
Subroutine PROFAC




3) Test calculation of probability

Test calculation has been done to examine

whether the probability between lower element and

upper one of axial symmetrical void is calculated

exactly or not.

Fig. (II-3) shows the Test Calcu-

lation configulation same as previous one.

1|2 | - |19 | 20
(¢
20 20
19 Cylindrical shell void‘ 19
T Surface element ___
width all S5cm
~ "
11 Radial center axis
———— g . - - -
10
4
2
o)
-H ] -
5
® 2
=
o ] I
b
ﬂ 1
i
o
.;d( ‘J
ML————— Im == =

Fig. (II-3)

Geometry of Probability

Test Calculation



(i) The probability calculation result has agreed
with previous calculation using ordinary method-
({a) of Fig. (II-2)) when it has been assumed

that this void exists above radial center axis.

(ii) Probability has been calculated on the assumption
that the upper harf of the void exists above
radial center axis. The results of upper pro-
bability given by (b) in Fig. (II-2) and the results
of lower one given by (c¢) in Fig. (II-2) have agreed

each corresponding results of (i).

(iii) And in (ii), total sum of outward probabkilities
given by (b) in Fig. (II-2) and outward probabili-
ties between upper element lower one has been equal

to 1.00.

Fig. (II-4) shows examples of calculated probabili-
ties. The symbol of (a), (b), (c) and (d) represents
each of the results of (a), (b), (¢) and (d) in Fig.
(II-2).

From (i), (ii) and (iii), it is understood that

modification based on the chapter (II-1) is done exactly.



(II-2) Removement of Minus Neutron Current

In high energy region, minus neutron current entering
into void from void surface appears sometimes on the
calculation procedure. Albedo 8 calculated acéording
to tﬁe approximate formula B = %i%%é% using the constant of
"MONJU" main shield is shown in Table (II-1). Albedo of
first energy group is minus. That the neutron current enter-
ing into wvoid from wvoid surface is minus is consistent with
minus albedo. Actually gt (or B) is determined by a diffu-
sion constant and the gradient of neutron flux, so in some
cases neutron current entering into void from some space meshes
on the void surface becomes minus number. Physically minus
neutron current can not exist, and in this energy region dif-
fusion-approximation does not formed because forward scattering
is much greater than back scattering. In this code, however,
minus neutron current J@ is considered to be the diffusion ap-
proximation expression that the neutrons entering into wvoid
are almost negligible, and when the minus current appears it is
put into zero.

Before this modification of the code, neutron current is
put into zero when the current entering into some mesh becomes
minus after suming up all mesh of void surface. This method
ignores the contribution of all other mesh when the minus con-
tribution of some mesh is large, so sometimes distorted neutron
flux distribution is calculated unaer opposite boundary condi-
tions that the gradient of neutron flux in some mesh is minus

and in adjacent mesh is plus (see Fig. (II-5)}).



From above reason, DIAC code has been modified to put
zero the minus current entering into void immediately after
the current is calculated. ¥From this, the distortion of

neutron flux is removed as is shown in Fig. (II-6).



Table(II-1)

Neutron Albedo

P-the <tfe
Energy Albede 18
Group No.j SUS Fe Na C
1 -0,.02 -0,03 -0.02 -0.16
2 0.10 0.10 0.13 0.20
3 0.39 0.38 0.31 0.29
4 0.60 0.68 0.49 0.47
5 0.68 0.61 0.58 0.47
6 0.66 0.68 0.54 0.49
7 0.68 0.66 0.61 0.51
8 0.61 0.57 0.69 0.52
9 0.37 0.23 0.47 0.94

- 11 -
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ITI. Evaluation of Void Effect of Prototype Fast Reactor

"MONJU" Main Shield

{(ITI-1) Outline

By using the RASC-2D (DIAC) code as described
in the previous chapter, two-dimensional neutron
flux distribution in the main sgshield of the fast
prototype reactor "MONJU" has been calculated under
condition that in N, gas vecid between reactor vessel
and graphite shield, neutrons streaming from lower
part below radial central axis are calculated accord-
ing axial symmetrical geometry.

The following two points has been the main con-
cern in this study.
i) Comparison between calculation of not including
void (J213 72-03-01 before previous calculation) and
this calculation. Comparing before previous analysis,
this analysis containes following newly added four
layers.

i) Top shield plug.

ii) Concrete shield adjacent to above plug.

iii) Ar gas veid layer on the sodium liguid
surface inside reactor vessel.

iv) N> gas voild layer between the reactor vessel
and graphite shield.

The problems have been that what extent the neutron
flux disturbance occurs by the newly added layers,
and especially that whether the neutrons streaming in
the N; gas void raise the flux level at the top shield

plug or not.



(III-2)

2) Comparison between this calculation and the
calculation under condition that the neutrons enter
into N, gas void from the void surface intersecting
with radial center axis. (J213 73-01, previous
calculation). The problem has been that to what
extent overestimate the neutron streaming to upper
part, and that whether the neutron flux distribution

in shields will be affected or not.

Calculation Method
1) Calculation Configulation

Fig. (III-1) shows the calculation configulation
of prototype fast reactor "MONJU" main shield. Analysis
has been done covering radial direction up to the gra-
phite shield outside of the reactor vessel and axial
direction up to the top-side of the upper shield rlug.
As the voids, N, gas layer between reactor vessel and
graphite shield, and Ar gas layer on the sodium liquid
surface have been taken into account. As the analys-
able forms of voids in RASC-2D code are limited to only
the cylindrical shape and cylindrical shell shape, a
symplification of actual void configuration has been

done.

2) Energy Group Structure
It has been analysed entirely under the identical
energy structure as before previous and previous cal-

culations. It has been with seven groups of removal



neutrons and nine groups of diffusion neutrons of
which energy structures are shown in Table (III-1)

and (III-2) respectively.

3) Group Constant

The densities of atomic elements composing each
layer are given in Table (III-3)}.
1) Removal Cross Section

For the removal cross section in each layer below
the dip-plate, those which have been prepared in the
before previous calculation as the previous calcula-
tion have been employed. These have been prepared so
as to adjust the removal-diffusion calculation result
to the result of one dimensional transport calculation
code ANISN. The removal cross sections of the top
shield layers have not been adjusted other than these
have been collapsed from the basic constants of 25-
group to 7-group. Table (III-4) shows the removal
cross sections employed for the analysis.
ii) Diffusion Group Constant

For the diffusion group constant at each layer
below the dip-plate, those which have been prepared
in the before previous calculation as previous calcula-
tion have been used the same as in the case of removal
cross section. That is, for the core and blanket
regions, the 9-group collapsed constants produced as
an output from one dimensional core calculation code

EXPANDA-2 have been obtained by converting into a




continuous slowing-down type from a matrix type. For
other shield regions, 3l-group cne-dimensional calcu-
lations have been done in both r-direction and z-
direction, and with these 31 group spectrums as a
weight, 3l-group constants have been collapsed into

9 groups, and the slowing down model has been con-
verted into continucus type from the matrix one. The
constants of the upper shield have been newly pre-
pared by the above mentioned prccedures. Table (III-5)

shows the diffusion parameters.

4) Calculation Input
i} Removal source calculation input

For the removal source, power distributions of
the core calculation result in the core and blanket
region have been inputed as an external source, and
for the shield regions, the removal sources have been
calculated by the removal source calculation code
REAC. Fig. (III-2) shows the power distributions of
the core and blanket regions, while Table (III-6}
shows the total power. Fig. (II1-3) shows the removal
source calculation points. The gauss integral divi-
sion points have been taken as Z4 x R4 x 04 in the four
source regions (core 1, core 2 and two axial blanket
regions}, and as Z4 x R4 x 06 in the two radial blanket

regions.




ii) Diffusion calculation input

The material distribution for diffusion calcu-~
lation is shown in Fig. (II1I-4), and at the same time
space meshes are also shown. The space meshes have
been determined from the results of one dimensional
calculation along both radial and axial center axis.
Fig. (III-5) and (I1I-6) show the comparison between
the finely cut mesh and roughly cut mesh respectively.
There is seen an error of about +30%. Finally, a
space mesh having the size of 130 maximum along axial
direction and 78 maximum to radial direction has been
selected considering the capacity of the code as shown
in Fig. (III-4).

iii) Input for line of sight calculation in void

a) Void Condition

Line of sight calculation in N, gasgs void layer
outside reactor vessel has been done using the option
of axial symmetrical condition, and it differs from
previous calculation.
b) Gauss integral division point number

16 points have been taken the same as previous
calculation.
c) Order of multinomial fitting of the neutron tran-

gition probability in wvoids

The orders of multinomial fitting of probabilities

obtained at each diffusion mesh have been selected as

follows, the same as previous calculation:




N, Gas Air Gas

Void Void
(1) Inner Circle-=—=0uter Circle 14
(2) " <—Upper (Lower) End 12
(3) Outer Circle«— " 12 9
(4) " «—~0Quter Circle 9 12
(5) Upper (Lower)=— Lower (Upper) End 9 12

End

The fitting error has been largest in the case of
N, gas void "Inner circle » Outer circle", and has
been as much as 30% at a certain location. This might
be because of the extremely long shape to axial direc-
tion. But as a whole, it is considered the error will
not be too large because the neutron current is calcu-
lated as the total sum of the contribution from other
area, and because noted neutron streming will come
from the lower part of void which is high neutron flux
level. In other cases, the errors have been below
nv 10%. The degree of the errors does not differ be-
tween this calculation and previous one.
d) Frequency of line of sight calculation during line

iteration

The calculation performed this time has been such
a large geometry that it has been assumed that the
neutron flux attenuation might be more than 25 figures
at the maximum, and in addition, the neutron flux vari-
ation would be great due to void effect, which would

make convergency extremely difficult and would require




so many repeated calculation iteration (line itera-
tion). There has been a possibility that any recal-
culation made by line of sight method for incident
neutrons at the void surface at each line iteration
would invite a larger neutron £flux variation, and
would not make the calculation convergence. For this
reason, this time the following convergency calcula-

tion method has heen adopted:

Line Line of Sight
Iteration No. Calculation in Void Energy Group
1
Every time
5 lst group
Every 5 times
50 8th group
None
i00
1
None
30
Every time
35 9th group
{(thermal)
Every 10 times
100
None
150

In 1 group to 8 group, line of sight calculation
has been inserted to every five times of line itera-
tion from the experience of previous calculation that

neutron flux around void converges in about five line

f
(AW
—t

|




iterations. The reason of stopping line of sight
calculation in 50 line iterations has been that the
neutron flux below void region converges.

In 9 group (thermal), the method of inserting
line of sight calculation hag differed from abkove
8 groups.

Line of sight calculation of 9 group has been
inserted after neutren flux has converged, because
as the neutron flux distributions of those above 8th
group are relatively resembled to the removal neutron
source distribution or the slowing-down neutron source
distribution, those neutron fluxes in the neighbourhood
of void surface have converged at the early stage of
the line iteration while those of the ninth group
seemed not like that. The final convergence accuracy
has been 1% and each group needed 120 - 140 times of
iterations. Particularly it has been difficult to
have the neutron flux convergence inside top shield,
and it has been the cause of so many iterations. The
reason for this has been assumed to be the large neu-
tron flux attenuation inside upper shield and the re-

latively rough space meshes.

5) Computing time
For this calculation, it took about one hour by

CDC-6600.




(IIT-3) Calculation Result
Fig. (III-7) to Fig. (ITT-33) show the results.
1) Contour distribution of neutron flux

Nine groups neutron flux contour distribution
mappings are shown in Fig. (III-7) ~ Fig. (III-15).
Three groups neutron flux contour distribution map-
pings combined into fast, intermediate and thermal
neutron groups are shown in Fig. (III-16) v Fig.
{II1-18).

In above 8 groups (fast and intermediate neu-
trons), neutrons streaming through N, gas void outside
reactor vessel from bottom to top raise the neutron
flux level at both side surface of void and lower part
of top shield. From the part of high neutron flux
level, neutrons enter into the adjacent Ar gas void
above sodium surface, then on the axial center axis,
neutron flux level in Ar gas void becomes higher than
that in sodium liquid. Neutron flux contour distri-
bution having peak point at the entrance surface of
the streaming neutron is newly formed. The decay rate
of neutron flux in sodium is largest in energy group
4, so the streaming neutrons give the greatest effect
to the neutron flux in sodium.

In 9 group {(thermal neutron), streaming neutrons
are very little because as the N, gas void surface 1is
composed by stainless steel many thermal neutrons are

absorhed, so thermal neutron flux distribution is




formed from the slowing down neutrons caused by the
streaming neutron distribution above 8 groups. Peak
of thermal neutron flux formed at the position near
the carbon shield.
Fig. (III-19) shows the neutron fluxes at both
N, gas void surface on radial center axis and the -
top of N; gas void, and at the same time decay rate
of neutron flux along void is shown. It seems that
the decay rate becomes smaller as energy becomes lower.
Streaming neutrons entering into the top of the void
come mostly from the part of high neutron flux at
lower side surface of void, while streaming effects
are decreased as energy becomes lower because the con-
tribution of slowing down neutron increases. This is i
considered the spectrum softening seen in Fig. (III-

19).

2) Decay distribution of neutron flux

In Fig. (III-20) ~n Fig. (III-29), neutron flux
decay distributions on the surface parallel to r, z |
axis are shown comparing between calculation including
void and that not including void. On the r-axis,
almost no difference exists between both calculations,
and also on the z-axis there seemes only little dif-
ference at the neighbourhood of Ar gas void. Decay
distribution on the surface parallel to r-axis, the
difference becomes greater from the neighbourhood of

N, gas void to whole part as it remoted from r-axis



and energy bhecomec lower. This 1s because the effects
of streaming are greater as energy becomes higher.

This is same as on the surface parallel to z axis.

3) Comparison between this calculation and before
previous one

Fig. (ITTI-30) shows the comparison at the top
of W, gas void between the calculation including void
and that not including void. There seems that the
streaming neutrons raise the neutron flux level at
the top of N: gas void by maximum 5 figures at high
energy region and 3 figures at low energy region.
However, the increased neutron flux is fully shielded
by the top shield and adjacent concrete shield, and
it seems that there exists any shield design problem,

within the assumption of simplified void geometry.

4) Comparison between this calculation and previous
one
Fig. (III-31) shows the comparison between the

calculation using axial symmetric void option and the

calculation under condition that neutron streams to
upper part from the surface of N, gas void intersected
radial center axis with cosine distribution. Neutron
flux is compared at the top of N, gas void. It seems
that over whole energy groups previous calculation is
greater by about 1 figure than this one. Previous

calculation evidently overestimates the neutron flux



in long narrow N, gas void because the neutron transi-
tion probakility becomes larger between upper part and

lower one.

5) Neutron flux around N: gas void

Ag is shown in Fig. (III-32} ~ Fig. (III-33}, the
neutron flux level at inner surface of N. gas void be-
comes lower than that at outer surface as going to
upper part. Table (III-7) represents ratio of neutron
flux at inner surface to that of outer surface of 60th
mesh (703.7 cm). The ratio becomes 10 to 2 according
to high to low energy. The reason is that neutron
flux distribution at upper part of void is determined
by the neutron streaming from lower part of void which
is high flux level. As is shown in Table (III-8), the
neutron transition probability from the lower part of
the inner void surface to the upper part of void is
greater by maximum 9 times than that from lower part
of outer void surface, and this comes from the dif-
ference between both solid angles. Further, as is
shown Table (III-9)}, neutrons entering into void from
inner surface are more by about 10 times at high
energy than those from the outer surface. Conse-
guently, at high energy region the difference between
neutron currents entering intc outer surface and into
inner surface is more than ten times and the difference
0of neutron fluxes is caused. As going to lower energy

region, the difference of neutron flux between inner



surface and outer one hecomes small because the dif-
ference between these neutron currentg entering into
the void becomes little and because the neutron flux
in shields does not decay largely and because the

exchange of neutrons between inner surface and outer

one increases.




Table(I11-1) Energy Structure of Removal Calculation

No Original Energy No Collapsed Energy
Structure (Mev) ) Structure (mev)
1 18.00-13.74
2 13.74-10.50
3 10.50- 9.30 1 18.00- 8.25
4 9.30- B.25
5 8.25- 7.32
6 7.32- 6.50 2 8.25- 6.50
7 6,50- 5.75
8 5.75- 5.10 3 6.50- 5.10
9 5.10- 4,52
10 4.52- 4.00 4 5.10- 4,00
11 4.00- 3.55
12 3.55- 3,16
13 3.16- 2.81 5 4.00- 2.50
14 2.81- 2.50
15 2.50- 2.16
16 2.16- 1.87
17 1.87- 1.61 6 2.50- 1.40
18 1.61- 1.40
19 1.40- 1.21
20 1.21- 1,05
21 1.05- 0.92
22 0.92~ 0.80 7 1.40- 0.05
23 0.80- 0.57
24 0.57- 0.40
25 0.40- 0.05

28 -




Table (111-2) Energy Structure of Diffusion Calculation

Gr.| Eneregy Renge (Mev) Lethogy || & Energy Range (Mev) Lethagy
1 105 (+1)—825(+1) 0.231
1 1.05(+1)—6.50 (+0) 0.475
2 825 (+1)~650(+0) 0.231
3 650 (+0)—=3510(+0) 0.243
4 510(+0)—400(+0) 0.243
2 650(+0)—250(+0) @956
5 100 (+0)-316(+0) 0.235
6 316{(+0)—250(+0) 0.235
7 230(+0)-1L87(+0) 0.281
8 1.37(+0)-140(+0) 0.290
3 250(+0)—800(—1) 1.130
9 1.40 (+0)—~1.05(+0) 0.287
10 1.05(+0)-800(~-1) 0.272
11] 800(—-1)—4.00(~1) 0.693
12 400(—~1)—200(~-1) 0.693
4 800 (—1)—=4.65(—2) 2845
13 200 (~1)—-100¢(—1) 0.694
14 1L.OO(—1)-4.65(—2) 0.765
15 465 (—2)-215(—-2) 0.772
16 215(—2)—-1.00(-2) 0.765
, 5 465 (—2)—215(—3) 3.074
17 .00 (—2)—-4.65(—-3) 0.771
i8 465(-3)—-215(—3) 0.7686
19| 215(~3)-100(—-3) 0.763
20 1.00(—3)—465(—4) 0.770
6 215(~3)~100(—4) 3.073
21 465(—-4)—-215(—-4) 0.7740
22 215(-4)—1.00{(—-4) 0.770
23 100(—-4)-4.65(—-5) 0.770
24 465(-51-215(—-5) 0.770
7 100 (—-4)—4.65(—6) 3070
25 2.15(—=5)-1.00{(-5) 0.760
26 1.00(~5)-4.65(—~6) 0.770
27 4.65(~-6)-215(—-6) 0.770
28 215(—-6)~-100(—-86) .76 0
8 165(—-6)—215(—7) 3070
29 100 (—6)—4.65(-7) 0.770
30 4653(—-7)—21353(-7) 0.770
31 215(—=7)-0.00 Y 215(—7)—-0.00
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Table (J11-3) (2) Compositian af Shiciding Materials
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Table (111-3) (3) composition of Shielding Materials

121 122,123 124 125
Fe Graphite,Ar Gas NzGas,Fe Ar Gas,Fe
Ni 0.4226 e 0.1797
Fe 2.3423 0.9962 4.3917 7.0528
Cr 0.7573 0.3221
Mo
c 1.2308 0.0044 0.0071 ]
126
Ordinary

Concrete
Fe 0.0620
C 0.0065
0 1.2040
Na 0.0268
H 0.0117
Si 0.8610
S 0.0039
K 0.0194
Ca 0.2000
Mn 0.0060




Peanism

-F\MQ.(III-Q (1yRemoval Cross-section for "MOUNJU"
131 Core. 1 102 Core2
Gr. (A) (B) | Gr. {A) (B)
1] 0.08478 | 0,0%478 1| 0.N8478 | 0.08478
2] 0.03%G2] 0,08%62 21 0,08862 | 0.0R862
310.07514 ] 0.09514 31 0.00%514 | 79.09514
41 0,102301 0.10230 4 0,10230 1 00,10230
31 0.11300 31 5.11300
61 0.110640 6) 0.11640
T10.14940 T1 0.1404
103] #adial Blanket 104 Axial Blanket
Gr. (A) {B) Gr. (4) (B) _
1] 0.09490 | 0,09490 11 0,0%471 | 2.05471
2 0.09911 0.09941 21 0.28853 | 0.08853
31 0.10680 0,30630 37 0.00504 [-0.,05504
4 {1 0.11480 1 0..1480 41 n,10220 1 0,10220
5 | 0. 12870 31 0,11300
6 10,12970 61 0.11630
7 ] 0.18050 T1 0.14930
105 Nickel Shield 106 Carbon Shield
Gr. (A) (B) Gr. (a) (B)
1] 0.15630] 0,1I3360 1] 0.05798 ] 0.06772
210.,17980 ] 0.14230] 2|1 0,N8031 | 0.07295
3| 0,18030] 0,15030 .31 0.08807 | 0,07309
4] 0.19340 ] 0.16120 4] 0,11380; 0.09484
51 0,17060 51 0,13640
6| 0.18510 6] 0.13270
T)0,20200 T1 0.15490
107 Gas Plenum 108 Fuel Hold—down M
Gr. (A) (B) {A) (B)
1 70.06270 ] 0,05225| 1] 0.,08133] 0.06778
SR o EReaieay
e [ o WD) ° o Ts
4 0,0?218 0.06265 4] 0,08755 | 0.08154
5 | 0.06664 541 0.08665
6| 0.07247 61 0.09346
7 10.07255 7] 0,09141
{A) After Adjust
(B) Refore Adjust

- 33 -




Table. (111-4) (2) ftemoval Cross-section for "MONJU”

108 Sodium

Gr. (A) {B)
110.93330 [ 0.02816
21 0,03490 [ 0.02916
310.03811 | 0.03176
4 1 0,04038 ] D,03460
51 0.035356
6] 0.04458
710.03974

111 Handlings lead

Gr o (A) (B)
110.93353 1 0.051L05
21 0,05031 [ 0.03354
3 {9.06083 | 0,05771
4 | 0.06070 1 0,06210
5 | 0.06592
6 | 0.07457
7 10.08230

113 Sodium

Gr. (A) (B)
110.03237 1 0.02816

2] 0.03301 | 0,02916
31 0.,034951 0,093176
41 0.03658 1 0.03406
5| 0.03556
6| 0.04458
71 0.05973

115 Dip Plate

Gr. {(4) (B)
1 ]0.11640 1 0,10220
2 10,11630 1 0,10590
310.13530 | 0.11280
4 | 0.09707 1 0.12130
5 { 0,13000
6] 0.13370
7| 0.13300

(A)
{B)

14 -

110 Core Barrel

Gr. (A) (B)
T 0,13200 | 0,15160
210,14630 | 0.13710
31 0,13340 1 0,16680
41 D,14360 | 0,17950
51 0,19293)
6| 0.20150
71 0,181%3

112- Sedium 2

Gr. {A) (B)
T 0.033301 0015106
210,034991 0.02916
31 0,02311) 0,03176
4] 0.04088] 0.03406
5 | 0.,03556
6 | 0.04458%
7] 0.035074

114 Sodium 4

Gr. (A) (B)
11 0.032371 0.02816
21 0,033011 0.02916
3] 0.03495 | 0,03176
4] 0.03658 ] 0.03406
51 0.03356 |
6| 0.,044556
T 0.05973

116 Thermal Shield

Gr. {4) (B)
11 6.12270 ) 0,10220
210,12710 1 0.10590
3710.13530 1 0,11280
4 10.14560 1 0.121730
3 | 0.13000
6 | 0.13870
T 10.,13300

After Adjust
Before Adjust




E,HE(III-M (3) itemoval Cross-section for "MONJU"

117 Core Vessel

(A)

(B)

o]
s
°

0.12130

0,151790

0,12570

0.15710

0.13350

0.16680

0.14360

0.17960

0.19300

0.20150

3 JCN Pt | (A (B 1t

0.,18180

119

Carbon

Steel

(4)

(B)

0.15250

N0,14710

0.,12550

0,13690

0,20880

0.17400

0,15130

0.18610

0.19810

0.,20%60

=g JON B L IO DG e

0.17680

(A)
(B)

()
L

118 Graphite

Gr.

(A)

(B)

0.26970

0.06762

0.06878

0,07408

0.07996

0.07930

T0.12120

0.15620

0.1348D

'~Jm\n&wuhgw

(. 17960

120

Guid Tube and Th

ermo Couple

Gr.

(A)

(B)

N, 04861

0,04051

0,05031

0.04195

0.95353

0.04526

0.05821

V. U43561

0.05129

0.06026

B OV Bl L] D] b

0.0719%4

After Adjust
Before Adjust




'ﬁabha (IT1-4) (4) Removal Cross-section for "MONJU' Shield

121 Fe 122 Graphite, Ar Gas
Fe (1)

Gr. Gr.

1 0.0686 1 0.0812

2 0.0710 2 0.0872

3 0.0754 3 0.0931

4 0.0812 4 0.1120

5 0.0873 5 0.1560

6 0.0911 6 0.1420

7 0.0941 7 0.2030
123 Graphite,Ar Gas 124 N2 Gas, Fe

Fe (2)

Gr. Gr.

i1 0.0812 1 0.0832

2 0.0872 2 0.0887

3 0.0931 3 0.0983

4 0,1120 4 0.1070

5 0.1560 5 0.1120

6 0,1420 6 0.1160

7 0.2030 7 0.1200
125 Ar Gas,Fe 126 Ordinary Concrete
Gr. Gr.

1 0.1340 1 0,0807

2 0.1420 2 0.0813

3 0.1580 3 0.0875

4 0.1720 4 0.0963

5 0,1870 5 0.1260

6 0.1870 6 0.1370

7 0.1920 7 0,2650




Gr.

\D 00 =] GV B\ D b=t

Gro

D 00 = OV B b R =

Gr.

D 0O =) OV B\ B

W Q0 =3 OV O\ B B

Core -I

DOCQ

4034151400E+00
1.29080530E+0V
2056049230E+V)
1e71327300E+90
1¢17117590E+V0
9.87421930E-01
80.79196080E=J1
9615573640E=01
1091600543E=-v]

101

102

b.C.
%003343250E+00
3,05560030E+400
2037379110E+00
1.58169040E+UQ
1.08127180E+00
9606313410E=01}
7082691510E&=vl}
781381780E=01
1:916u0543E=J]

Radial

D.C.
3¢66649810E+U0
2:T76686130E+uD
206548020E+390
133074 740E+vD
0.354503%0E=V1
BeT7312220E=U1}
8¢55837570E=v1
BoB88159250E~v1
Tc8ULLEBBOHOE=1

103

104

b.C.

9297363502E+v0Q
3.00161140E+40
2034858700 E+U0
1.54968280E+.4
10967313 70E+UY
GalT7T734T1uE=Gl
Be7206080V0E=U]
8290243940E=11
Fu23251150E=0}

zR
5,2864225TCE=-02
5,114178T71E=02
40118013U4E-02
116580028802
1¢71133773E=02
36 THL826932E-02
1:43969511E=01
9,00087097E=02
9.39315201E-C1

Core II

z
6032500022602
5965 T7T737TME-C2
4935 74833E=02
1¢59941386E=02
2534G1R2QLE=G2
5,408373C3E=02
2.021615%3vE=0l
20329943USE=C1
Qe2931iev]1E=~ul

Blanket

Iy
62811%2320E=02
5:91%°2nR63E=D2
40,6581 3751E=C2
Be 3T90--.083E=U3
11074213 6E=02
lo56Y7/331E=0U2
2ebUlATIZZE=D2
la76457%53LE=02

553619268 E=V2

Axial Blanket

Zp
5014545030 E=02
SelU56T932GE=02
23,6373 T7A4TE=02
Tou343438T7TE=-0U3
9, 16UL46R6E=03
1o£5222632E=02
1,97228522E-02
1,649385Q92F--02
Be Tl 2536E=07
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Jgﬂﬁer111-51 ¢13 Diffusion Constant of Core and Blanket

Zst
le&ass27370E=02
2:99233731E-02
2082841187E=02
2 79478048E=03
372681100E=03
Be008B6200E=USL
B:96853070E=0%
3251126900E=05
0.

¥

1+489885L0E=02
3.16285304E=02
3,08423923E~02
3094916381E=03
3.60319550E~03
8032760260E~04
1001617740E~04
7046753490E=05
Oe

2
1054966880E~02
3,44163682E-02
3,75236515E=02
5085415U10E~03
40o58728740E=03
2043057420E=03
8057823070E=04
31,77768760E=04
Co

p
le54#7269§%=02
3038299332E=-02
3.10459921E=02
5:2724£1:284E=-03
4ot T1345%0E<=03
265984B4TUE-L3
Be7587T7630E-0%
4+33910680E-04
O




Gr.
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Gr.
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gr.
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£
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Tabletti-sy (2

Diffusion Constant of Shield Region

Hickel

D.C.

2:3B74T0558E+00
1:9923400VE+v0
107289 7345E+0U05
12699958 1E+0v0
4007557190E~v1
3.05623952E~01
2:82202824E~0]
2¢T74492109E-U1
2¢28333924E~0]

105

106
D.C.

4.97508232E+u0
3.07061243E+0 0
2283918270E+u0
1:29274152E+U0
Qe7162336CE=21
©e52025Q92E=u1
Q9e37031637E~-01
Ge29751785E=0U}
Po8l8JU3K8RE-v]

107

DeCa
62084T211E+20
5e1205337uk+u)
4e TOL13520E+GCN
3e29913121E+v0)
2e240728272E+00
132567185E+40
162276395%E+0D
102039480 E4+uD

1.01521201E+w0
109 Puel
b.C.

473371801 E+U(
3:91973355E+00)
31399260 7E+.0
205885706 E+u(
1.77748564E+4u0
9487016624E-U]
QoUT8BTL1VUEE-L ]
Re91215543E—-u1
Ta537069! . E~0u1

Shield
zR

1:16745337E-01
Be98452500E-0U2
1:64599132E-02
Fe2H7653B1LE=U3
1695443190E-02
1o63637142E~-02
2:12259374E-02
4, 4539901 7E==Q2
2616104931E=01

Carbon Shield

ZR
Bs38697667E~02
ba 1371719JE=02
45155970R84E=02
2e41400532E~02
1686352036E-02
1.6617R431E-02
1:56133846E~02
1a59704583E~U2
1,85260932E=02

Gas Plenum

Zn
4o2T507B63E=C2
3:16R96153E=02
126434920 E-02
Loth9294783E=-013
6£:25570993E=073
50219796RK6F~-013
5 72295994F=073
1,05803387¢6E=-02
LonY20T150E=02

zSL

2055200V00E=02
6elU044T510UE=D2
1a£TU61TTS5E~I2
8.88603782E=J3
1.80200180E-~02
1.30700007€E=C2
1:02700001E=02
4:35342818E=03
Go

ZSL
4¢T71200U0J0E=D2
4¢378B27622E=-02
42165865 )09E=-=02
2e40716201E-02
1eR28B00ULEE=U2
1e60400000E=02
1:45300000Q0E=02
1617220461 E=J2
Oe

Zst,
1:33500000E=D2
2:53032444E=072
1629876798E-0Q2
4e346710533FE~03
550200194073
A273300007E-03
J:0Y70NUUJE =D
137651274E-03
Ua

Hold=down Hecenism

ZR
5. 6T437432E~-02
4620132690E-02
1,7082730:1E=02
541835961603
735291527603
7.25535061E-03
TaYbgiaso3E-03
lodibub 1 294E=02
629595974 E~U2

zSL
166100 U0E=V2
3.4080028RE-02
1.702816108~02
5471533857E=03
£a33200V42E-073
5.29600001£-073
Lo 24TJauu IE=U3
1aB6565538E-03

o




Tableciri-sy (3) Diffusion Constent of Shield Region

Gr.

O o MW S D BN 2

€2
5]
@

O 00 =] GVIN B A N pee

]
L]
)

D 00 =] VWA & Wk B bt

7]
i}
[

D 00 =] AW i b D\ e

109 8odiom 1

nGcB

115252049E+01
9:65392945E+00
65028270084E+ud
8.,01357230E+90
2:.82168395E+4J0
4:44869886E+00
4.911946102+.0
4599367 78E+C0
389006414468 +20

ZR
2241373468E-02
1.54209104E-02
129068509E-02
5053060085E=03
7030579694E-03
2216295238€=-03
2002456329E=03
3,28852880£~03
803UuLn1T767TE=U3

110 Core Barrel

n.C.

2a14509375E+00
107909 7699E+00
1681602 760E+GD
1:31663510E+00
8091632821E~u1
401898 T7456E~u]
3, 78995126E-v]
37324 1307E=V]
3612810154E~u1

zR
12533+.839E=01
9.43071508E-02
2¢50GQ.7 485E=02
9.91622275E=03
405500 462E~073
le7U67~318E-02
la7622149E-02
3e3765v513E~02
163477 156E-01

111 Handlings Head

D.C.

6025638500E+.0
5.14598976E+00
4021539275 E+00
2:89538172E+V0
1,9731BUd6E+u
1650556721 E+vy
146131019E+0
1042281471E+-0
1019473237E+59

ip

0 24597249E=U2
3.15565159E-02
le 85655 3466E-02
6037214397E~03
Tal59905443E-03
8231 5208J0E~U3
Bet35356TTE~U3
Qo 364 0T0OTEE~D3
4, 0075, 984F=-02

112 Sodium 2

D.C.

1el1544112158+01
951498545 E+wU
60392T7303E+.0
4003B7460E+0y
20GUBELAESTE+VU
407316891 0E+vuy
4091350824E+u0
Hobl5T393HE+V0
189004 144E+u0

z&

0 23344755E~02
1655153032802
Lel7435036E-02
50227013837&-03
54 T7713496E-03
2o 7U4H1UG3E~D3
2.U3713691E-u3
20767343446E£~03
Bo30u5.767E~03

18 -

25
1.18600003E=02
1036195407E-02
1e30967404E~02
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“K;LIQ, (ITI-S) (7) Diffusion Constant of Shield Region
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EEALlQ(III-6) Power of '"MONJU"

Name of Region Power(Mw)
Core I 391.40
Core i1 296.40
Radial Blanket (Upper half) 14.79
Axial Blanket (Upper half) 5.67

n



Table(III-?) Neutron Flux Ratio between Inside and Outside of Void

Z2=703.76cm{57mesh)

Energy Outside Flux
Group Inside Flux
. 17.74
) 6.31
3 1.91
4 1.69
5 1.70
6 1.58
7 1.57
3 1.56
9 1.66




Table(I11-8)

Neutron Transition Probability Inside N2
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Axial Direction (cm)

Table(III-9) Neutron Current Around N, Gas Void (1 Group)
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Axial Direction (cm)

1229.0

1164.0
1141.0

985.0
962.90

912.0
894.0

279.0

219.0
190.5
181.0

80.0
45.0

i

m.‘

<
Qr Ar Gas and Fe
e
bzm Gas and Fe T~
3
sl | 5
= Graphite , Ar Gas and Fe o O
a
& O
a2 O
e
o B
o [=]
2L
-
Fe
Ay Gas (Void)
- .
g vip Plate
&
g
o
[=4]
[en]
Sl-
~
—
il
)
U
. o
Sl Sodium =
ty
b o
G|
U
< )
O +
o = 2
H E 8
"
© &)
- ~—
- || =
O =
ol O
Ll =
o ]|
o
=T —
AHEY]
m b
o
o
.mm N_...,-
o R
o[ Ny
[a)
Guid Tube
and
Thermo-—Counle —
o ) o
© Hiandlings {lead "
~ Y A Mw
Fuel Hold = o
f o
Down b ¢
e 0
© | Gas Plenum 1 0 oI
< i © ]
— £ | e = O =
szl s 3
FAEE TSN
= -
AnRer A3 e v O
Corel|d ol -1l & il
o H lm I Y L..F/.Fm 1 |
L]
0.0 100 200 300 400 —_—
o N~ W Mn o oo o o vn Radial Direction
= O~ oo wn - ) wnf (M)
(o Jp=a] —t O~ o B B N T o b
et = e ] Y NN =<r

(I11-1) "MONJU" Main Shield Configulation

L

- 48 -



R R e A

e

IR AN A R

LT RE B

Ceat -

e

ST e

eprtaza

I

r

iy

i

i
g

.

.

40
¢

a7

cm)

‘

ect

(ﬁaa’za/)

H

g

ton of

b

but

e

quiG

‘NO.




P

- 3 R

T SEEEEE
1 L DS

X ~1 .
i N
SRR AN I

1yeb ot B
i .fwr ot AR
H .m‘—‘.rn‘ . o
P NI
Al (N A P
o : ﬂ D
r o’ -4

B B e
il

T FEFII ¥ S

s ba aliiggat

3

e

170N
g ‘. )

|

of

1
|
i
|
]

fon

but

[

e el el e i e i et o it

{
|

P P T

4070

N .

R 3 M
.- "T"'"J'T

s
8
. I
‘ .UMIM.AK&”K.A_

eitt-

..‘{;

e

=2}

{1114
L

u

9
L

&

B2

LS

tf

h

A4



R _ ﬁ\\ |
Aot X XE , b4 X X RS Xy
zxg Xe | T \_“Nm £xg £Xg M, £XgXE £XE | £X9 g
Ja/# Nxm.ﬁ o | | V
SRERTE L SR = - = B e
x| 2%z NV £x7 £x2 ] P UXZINGsxz{_ (sxsexd
- el o - .__., .r_ Sl ANl T ! — - m‘\
' o A ._._w_\\\q T =z b ,.* m
coxg Nxmv Numv\ | | oxg o
“xXg - ZxXg | xg—» <— zxg £xg gxXg gXggrg | gxg | gxg exg
TNKMF . wa. Nﬁ/ L 2.4 mgm,% o me7 L mg@wrﬁxmw Ngww ,ﬁmmﬁmwww@,
Cioxpls | Xzl epxg b |- zxz £X¢ T Texe £XTPXFazAS  €XC pXE pie
| <IXTis | TXT L wTXT P “t— X2 £x¢ I % 1 . L EXEIXGe-ZXC  §XC! pXe p¥d
AT | IXT ! exg N e A.t4 £X¢g £x¢ EXE ! f=IXE  §¥E| |
RS W A UG 4 S FEE Ny SRR B S £ 4 Txg  exe | sxgf Jeexs exe
fmxmﬁv ra 3 [ S N 4 zxg £Xy £Xp I RN =
e Lt R

UCTINATIG [BIXY oo

Radial Direction

F?g. (III-3) Calculation Point of Removal Sources



Bl L LT i
© |25 252525 25425 25 25-725| 26
4 L |
o [24 2424 7424424 24 2423 26 ]
o T i - : N
S = |23 2323 12323423 23 23°723| 26
b ¥ I !
8 ! I ? ' ; gi'| I
'é;‘ o~ | "! A
- = |22 22222222422 22 227°22| 26
s R A ]
8 -5 21 2121 2121521 21 21 21t 26
\ S b i,n 18
< |15 1515 151515 15 15y M. 18
b 1" 19
P 16
] :
|
- bl
o |14 1414 141414 14 167|17)| 18
— , RS g
|
|
ool
bl
P
A
L] '?
I l
i
~ |13 13131313 13 13 16] 18
= o, L7
L !
L I 3/‘1
5
]
i i
< |20 20 200212712 12 16|17 19 18
AE U I L - A
_:;f 1111 14212.412 12 16} 37/[15 718
B A
! g
o |7 7.7 |sleblio 12 1e{{ 7|19 18
l T f o i d
ST 4 a3 [s|epliio iz 16 [17|[19 18
X 1. [ L. HE (N
@ {1 [2/35 6>Lz10 12 16[| t7|}19 18
@10 —x8nT 555 G 10 6o 15—
[ [T T B o ! |

' Radial Direction

‘F[?} (II1-4)  Input of Diffusion Calculation

5



- o —
BN -

.

|

T T

m “ , !
.. P m H. .
i v [ -
- b — e e —1-id- —
; Dol L L
l . b
- RN SR P L|l|| . ..Tn:.! — ———— —
] o Sl
! | S . . .
m ! ; —
; : R L
- N —— v e a H Sy
: : T T B
: . [ £ - w_ P
< e S S > g
...... - . e i . L' byl )
Q (4] : N ™ T
= = | [ s v [
= i L P = 5§ 2 BRI
. - LBS. L Lo T e [ "I s
o L i R Q1 Y \n” Ve e i
E | @ : o o = ,
G130 L83 3/
. . al !
: : - - BB = [ _junipog
i _ o - it o
" : m S - ! i
o [t m :
= / Cw
- =

pitroeol PIOTUS D

VIR E
N | DU, 5
¥ |

o [ praTNS TN

el wwwmxcmﬂm

terpey .
|

200

" Radial Direction (cm)

} Mesh Test Result(7”459-5'7_":}6-5[0-?"2,‘)#”

-5

¥

JRICRC

ZF

A4



b
o

R o

i S % YR s
o e o—m o h—e— |y - B - fon TR ]

= ' L [ ! El . o

[, . ; . i o I : e i

P [N ; e

e J— - - - PRy

Y
*\Fast Neutron

e

Small Mesh

A\ e
N

-y

.

—ff_flﬁmeM&hm

e ——————
s T T T

“.intermediate

N

Neutron (0.8Mev-0.215¢ev)

Thermal

...pww;w.@wmzou‘oenurh_ﬁcm aqny, opINg
. o Vi o R _ t

- 1---- PEOY sBurTpueH -

N A IR LISTOT SN (0> R )

! , || unuarg seg

T ISR TRV

e .._:r__ —-

[T -
]
[N

: W . |
. Dl L . I
C e ! EEN ,
R T B REREEN -
: " ;
|
1
u

800

700

600

500

400

200

Co 300

.1.11
. Lo,
f ey
e
. [

i
! Lo
P

oy

L
CCEi0FI (1

1
'
|
I

Lé

‘é}:‘_f

Tese Result (

Axial Direction (cmi o

S (YTI-B) Mexi

o
()

e
I

1
I
i

r

I

e — e

i
T
i
|

12f%

I
]
!
Ad




|

Thermal Neutron

_..T..,.. .HGOHW“ pue NZ ; . L|f-

Fast Neutron

~'Small Mesh

Mesh Test Resuli (7 -Pyrectioss ) (2) 151 ¢

).

vyl
<

TR T T
_ Lot ) | Am,

o

i
5 Ul
mﬂ_

574y 4

ol

* o

I

{0

6

Fig. (111

on
=1

828 %081

Ly



(n/cwmicec ), |

i A R A S
W TS iy
JJG - //////f = ]L\
S TN
X rord T )
~ I

L
,f",'*/—ia“\

)

sl
§_ T
N et
Q
.
S
”.§\ T i
O (% 1
B~ -3
)
N — s
,3 \/l 1y
™ yo!
: R
R < 0 L
- 10 | |
3
=,
< ‘
Q
% \
®
N .
o\
\ >
bn]
Q
°ﬂ
0
| ]
Q
&
S,
8
o l I :
0 /30 260 390

Radial Direceiorn (C7)

Fig (u- 7 Nentron Conteut Mapping i Group(10.5Hev-45He)

I) rJ



(n /c’sec)

e
e // // a

70

\\\V

7/0

780

Axial| DereCtion (cnmi)
850

520

390

260

130

0

T

i
padial Direction(cm)

Fiﬁm-%’) Nevtron Contour Mapping 2 quoa;?({_ﬁ‘ﬁev—-zﬁp{ev)

- 57 -




(n/carsec)

/170

— 7 7 7 7

\\\\‘

210

780
J
)

<
3.

650

D

Axcal Directiom (€7

420

390

260

130

Gr

0 130 260 390
. ~ Kadia | Bireceeon CH )
Fig.QU-9) Newcion Cousons jlapping 3 Group(25iiey-0Hey

SRS



(n fem’sec)

T
=
N I (;W
f
) y

5.[20

Axcal Direction (cm)
flﬁ“a
/Z
Sy =

1

0 130 260 390

Radial Directiort ¢c2t)

Fig. (T-ip) Newtron Contour /‘ﬂgppc‘rzﬁ #ﬁ?’&ﬂ}?(ﬁ.é’/’fe&’-ﬁéﬁkﬂ

- 59 -



(7 fcnrsec)

7o
i

/040

54‘2’0
ﬂ ﬁp% U E-;

?]/0

7{’0

P———

650
i

Ascal Direction (CM)

370

260

\,
VARBE

d /30 260 290 |
Fadiz/! Directciox Ot

_Fig.(EI—/ 1) Neutron Contocr Happing & Groop (4.5 Kev-2./5Ke v
- 60 - ﬁ

@
/é':”
-

=




710

Axial Directiors (Con)

I

0 130 260 90
ﬁa@/[_g/ Pirection cewm
Fig.(IL-12) Neutron Cantolr Mapping & Grovp (2./5Kev-0-/Kev )

- a6l -

o




|

/0;640

9/0

780

Axcal Direction (comt)
20 £50
/7 | / :

(R
\

0 /:30 260 390
Radial Direcrion (C)
Frg {1-13) Newtron Contovr Mapping 7 Group (0./Kev=#4bev)

e —

0

_62_



(n/eni'Sec)

1170
\f
)

|

2/0

V174
/ |

520

Axial Pirectior (Cwt)
&!5?7

Y
N
/
D
Q_
|
S : 1 (I
o /30 2580 390

Fadial Directiorn (Cwt)

Fzg.(‘ﬂl-}@ Neutron Contour /‘7’5/9/9[%(? f@mp(yﬁev-a.zts‘ ey

— 63 -




|
)

i

N\

S
)

710

il

5;5'0

Ana,/ Direction (C#L)
- 7;’30
%j

390 520
77
i i

3
)

\ |
0 |
|
0@
9
390

/
/

A

)
\"%,
No 109_
U/
LI
VAR AY i
=T s
o (. ’ | F{(\
g 130 260

Radcal Direction CCam)

. Flg(lﬂ.’LS‘) Neutron Contorr Mapping 7 Grovp (9-206€V >

- 64 -



(1 /cmisec)

i
Ui

K 3,13 ;;}S -c-;;'
w\
&2

_ (/
Q
x — ]
.2
111]
N
Q
% -
gm
& g
'Q
§ ,
XR-
A
-
N
%Q‘
37

J90

240

/30

D

o /30 260 390
Radial Direcvicz ¢ c771)

Fg}s;(m— 16) Neuvtron Conrovr Mapping Fase Nevirom

( 70-5Hev—o- &MV )
- 65 -



(n feaisec)

7170
; \
T N
A

/

'3'9 — / ]

Py

|

I
2

QH
—
o
S E
10’ j 0

780
1

Axiel directiorn (cm)
7

£o

5.:?0
7

390 |

/

260
1

e—

\

\\\
: \\ \

] T
/30 260 370
Radial directiort (cm)

130

<

g (I-17) Neutvon Contovr Mapping Imtermediate Pevtror,

O ey g 2/5 eV
. 66 - ¢ 0.8 Mev -0 .2/5ev)



(71 /eorsec)

e
oZ _._"::’//;%
3 "“"""‘:& % ’Q@:\\
NN
: B
~ 10%
: \ | s
Y ]
ﬁ, 10° |
ﬁ
s | 100 0!
° ﬁ
3 % 70°
— |
o) - - 0 1
R- )F E\ |
1 \NN’M )
L S
g 730 250 370

Radral Directiorn, (Cin)

Feofll- Q)ﬂ_@g{;@ﬂ Contour Mapysiﬂg(lh?rmaﬂ Neutron (0.215ev))

— 67 —



10 A
«—] L [
r“' ’Og 'J_
tewtron Flux of Lower Part of Na6as Vol
7 - . Mewtron Flux of Lpper Partief #eGas Veid
_10 _
1 .
NP |
Yy - ! .
ﬁm 1 - I
SL. .
E N
*
3 ‘
L.
= 0% . B
'S 10 b=
= i -
Y X
Y o F
g ""03 § B i -
| ® I  pecay Rate s
[ = Neutvon Flur of Upper Part of Verd .
_ma W'# N Teutron Flux of lower Fart oj Veid _.__l 0 -
a’ | ! J ! X ! i 1 i I,.’
! ¢/ 2 3 ¢ £ g ¢ & 9 m] -
Energy Group Wo. |
i ] 4
L i | { ! | ! i i
o7 re% ol r* s o ro’ ,0° 0’

Energy ( Mev)

Fig.(W-19) Comparison of Neutront Flux peitween ot Lower Pare of M Gas
void and ar Upper Fart

- 68 -



2

Neutron Flux (n/cm”sec) .

10

[ I o

Radiui  Z=0.0c¢n
iAot b _—
!
Calculation Including Veids |
- i

A o e

T Calculation Not Including Voids

! : P
[

‘Intermediate S
Neutron (0.8Mev-0.215ev)

.

N = |
. . \. :
Y ‘ “a :
-~ ' ! ‘\\\Q«b - . !
:\\ ‘ i - \ —
: \\K _ R o ‘
| DN ' y
.| Fast Neutron{l0.SMcv-0,8N¥ey)
. el N ;
5." . i - . . B e
; P X : o
z T z o
: Pl » i i
T SR Bt RS % U SO G S
: S ! - ;
; D
: i :
: P .
T T f Y T o B
: z o . | v '
N o I A
. T T SR
Sy - .
i ; Pl : e
| - - ] . SRR — e e ?:3..__
I IR LB
I SRR A 8
. - I L.
f Do o
| H Q
I: P oL
b - o . . il ——i '- — — - N« IO
| - irfg N &
' f o2 T P ‘
: ![ . ey - ol Al
S u ! & .o oo ! )
b [~ o HE T !
— TITTT wR poed e b= e s : - ¢ o U
. -t . [eal 0 — T : — P -
o S e B s oo ot o 4 = AV,
B~ L PEE 3 sg3 8 & N
] . L) 4 z oo 1453 lEE ﬁi - w w et
| i o

100

Fig.{111-20) Neutron Attengation Distribution

200 300

Radial Direction(cm)

z=0.0cm

69




— i 1 : T T
| ' t v
! ' T

o 1

10

S 20 D™

w Thermal Neutron

B PRI PRE S

4-.a@&ﬁawm ‘Tetry

P I T T =

rremdor bl ) PBOY STUTTPUBH -
” . [ -". v . 4. dunea . w@u%ﬂm ﬂhgom ,ﬁNon — ——
EEARR (EARES SV SR B A @3smwm wau :

500 TuLH m3n

¥
I
1

et et atd
b

A4 125310

Axial Direction (cm)

=g,

Fig, (H-21) Weutvom Attenuatiors Distribution 7

70



2

el NPUR S SRR D ST I
“ff}":::.ﬁf_'-.'l_.:ﬁ..”',:.'IV.' :. D
[ [ __...‘.....!.. !

! Intermediate Neutron (0.8Mev-0.215ev)

| Redial | . i

Calculation Including Voids

eg-sec) 1rim

bl
s

ron-Flux(n/
]
}
]

ORI RN FSN BN S~ PR
Fast Neutron - (10, 5Mey<0.8Mev) -

Ut

T
I
|
1

3

358

e

H . . s : 1. . '
. : [ R o St L N H
|2 P , . -
: e L S - g - : ‘
i Sty et T e R r - . - -
ﬁ@fv—ge § et i\ : vy . : ™ e _- "
R R ITE K A e S Sef e b e e R T
I. g H ; t o HE Y I o : | .
- > e i p—— alasaiy .3 i Ty e e e o o - T ,.,_.'.‘_.

I
sl
— )
RS ¥
[
|
t

|
Yoid
TSEEEITIT
! .
*1’/ R
1‘Gxaphitegq

K
i
|
e
-~

[UEPY Sunp -
|
'
| .
R O R
|

L

As @25y 166 T200- 300 187400
Radial Direction{ecm)

- Fie. (W-22) Weutvon Arbcmuation Distribpriore X=~857cu
=71 -




! D L1
v 1 H oL
R ! =
fro=-=

‘ e ¥
H 4

: I

B 7

“ ,_ |

i : } I

| 1
S i et

: S :

i i b b

- 1 4 _ -

_

1
]

ol AnA0%Y: vﬁkﬁuﬁmfﬁﬁmﬁirp‘. :
T —— 8! ﬁﬂmﬁgm m%@ﬁrqiri -

i A A " :
i EE L Jllqtﬂ —rlnll.;
PR PR SN L RE -
: : . i AR jig-i : : y
. : N R PE ¥ e R T o -

] ni T £
R ; i _ Sk : L W _"ﬁ
o : IR S m HE i
. N ' o - N H iy i
R iR TR Tt a
. A I R I L T i
L albei g Pl L P s
Cih 1= e HE! iy o m“ V W.
PR — SEETEN S R, i Al L
. b : —r : —[h :
I . A i
H i . - i
iin A el
- Pad : I
"
i
!
s

— -

sNeutron (0.8Mev-0.215ev)

N I R o TR
L S VA N NI ] TR ] i
. |_f e TR IR . P e ﬁ.. ] L R
ok : gl i ‘ pbE SN
: bt g 1318 VI SN Yo !
h . ' H R N i
i - - IR . P i ._ i o . i [
- . NP S P A i VIS RS )54 ,
Do : Sk M T i _ I ;o
A elia e [ R IRES Tl 11 [T DU RIS 75 B S S

REIERN SERY- SO 11T R eand dra | i

(T ! TSEREEES ST (i e - . — 1 ,

Hebe . IR ¥ - _ F L '
O S R e TR - I . BN 114 : 5 S
: : @ TN Vol , ! i ;
- : e imm P - -+ : :
vy : : L gy it :

-- DTl @ i I

- 3 LR - Al BT |
NE 9 0 e i i

h L it i
S I S (T ;] ! :

, ! IR Y T i

“ T at : ] b

: ; i o = Bt :

| S R 3 Hi 5

. i I
- O P T I N ARSI N SR VR O RN N

g RN | i

i I :, T, L H-
R A Pl ! o i :
e 1" = . nu_m"__ o
vt ] SRR i " 4

180~ 252

OO

912

o
2=

LOFL

TeDUT

D

TFochman:

72

Fio.(-23) Neutron Arvemuzicon

A4 12F%



._'"'ﬁ

Il

I
+

L g Y
: " i _ m _ »n ol
H o ' H U
s l.l - +” . ol r.m.;!..i... m _..“_ m
L N dolg 8
AR m _AZeUTpIQ 23 - M
o [ h * / ==
i i i Bt S
“ s .;, s 1t
lJI..l_ L [ .“_._ Wr_‘
' ) .
P I | ' o~
: v ; IS
R S e e Q
AR S o
SRR Cor s - i
LIS SR T ﬁ_ o an \ M
T AR ' N
) O . ] ol o
P -_rL.-. b 1! 1y B ) ! .,L
D K T IR T8 3
R | 3 el A A
R T W D et (IR N B !
e - , ] s o
vl e 3 bl g | R
cd il i : ol IR ..w“ v 2
bt AR TN by T RuE m
= i ! L& -~ = 5
: L S i 5
SRR S S 1| N AT L8 A i Ig S

LT it | A T - e e - i
Lk S Y I m AL 2 o\ e P =
i) Y- . : i el Py v P =
SERELI N AU - % . gl = .8 2 ~
I - n T ; v M .. e m e T g
S I PR RIEEN ool o in | L g
_m“ + " i ., am i (. e ) m.. e W..Irfm
il LR ~1 | BRI R LB gt e R B
I Lot SERN B L W i et S
R i A D el Ry T L S f %
SR . | gl X1k .wm ] B e B
e @ e : - R el B _%4 -

. -1 - : . HEEE H = R P i Laa ' [ -
[ w q R A KR B = N R H ...W,.,, t Lib £
_ _ b qpeir Pa i S ‘@ W P g

T L. ! SR - m : ,..le..; - 2 2 C
) e : i 3 = i ; [ ¢
[ PR N Hi T 2| B e |l =
! i IR : . .
' b i i Vg ! B ' T
: ERE R % " =
A

[ 9]
5!4

T hag
_ J.; .

PRV i R S
| !
T | -
: R
2 o)
SRR VA biuint Pt

HiRm e TR m Sk
! : ; : RS
[ e v o~ T
[BEN [~ RERE! -t L iE

TR T E [N

AR

L



A4 12%

o N T " I - =T
B SR S I
. ik ! i t _ i
- Loond DN N N i
o ! N i ;
- | G I R
e oolila.-9jeaou0) AIBUIPIG - |-
i § . U ¥
' i it _ .
2 . m
Ve ——e o L — FOA \m\\\n
.F [ I
| | o J
Speee g e S ]
1 H = = 1
¢ i oo W !
. 5 . SN
T SRR B =l e T
: . i =} ”
C o P .
L | & |
o1 e s | IR ST [&] R
' Do : R o !
! . HoqIzs} =
i 4 SO SN O N 2 S e
B ) . Cr o ' ] :
! =] IR T R “; I, a
; o ) o : ] ! el
Lo ) CANEE R o< |
= — 41 . B\ i S .
f : . o . m ' LI B ) o 82 i H
- ' 0 ax ! o = R
: i o s Y = | H ! i I \ T
I L= I : I - B P Ll N
: ) T i _ [ i = ;
: ' =~ : H - B - Do \
I _ X o i @ [ t ‘Jf
1 ! ! . Dot i
R e B . : - —--—]- 4
. ‘ « o ° | Y |
A . P e , .3 : ol
IR R =] B i |
e | b B : - ]
o el M : .3 .8 i
A R i a 5 :
LIS S ) L . e e
T ” i o | 3
L : ; b .2 M
1ol L i m aw
T “ P} 0y .
L L I . :
_ T = .
| _ -
! {
N
S e ' B¢ PR .- i i
. Ll ey b -..‘.,M g :w.f..,um | L
| L = B BT L
UCIIHIN = -

180 252,

/080 .Cc 777

Tocamon:

74

Fia. (T-25) Meutron Acrenuatior Distripution ¥




m . “ : s
1“ ﬁb , < H o= . 2 .._4
] - 1 B ) Q.a ’ 1._° Tl 1__. ’ .ﬂ_ !
< o [=] o (=) o o
=t wd ot =t =] o gL -
T 1 1 , == 903G pEY Y
~% T T e g eea gy
ﬂ“aﬂ\lﬂl.ﬂ“nﬂﬁ.aill\lﬂ.& | ” [®9385 s5BY XY uoqie)
” S SIS . _11L|111!!11115Anuunu
o
—3

Axial Direction {(cm)

$=201.0

To00

st Neutron(10,5MeX-0)

=N\ 'Intermediate Neutron (0L8Mey-D.

T Axial

Ad 121%

20/ O Cart

7/

75 -

Fig.(lﬂ-.‘%) Neutronn Artendatios Disrribution




S A R

: : .
e 107
| IR
| m
; 5]
[ R < |
S 10
..... | e
o Ao~
i B
N i v
S e 10°-
S LR
—— j g o4
R
| 8 4
. z 10 .

tf———unw__"fimlpl'

10

SR I

e 108

' ‘§§\h RN
i
B Tpmmlhgﬁmn

"Thermal Shield And;Core.Vessél" -

r=3/8\8cm

I

Axial

Not V.
y '
>

Intermedlate Neuéron

Y (o.84ev-0. Z}Eev}
'\‘”/i A\

A

(0.285ev>/)

1
|
—
-
|
—

"Woid" Boundary
—

Calculation chludlng V01ds
TN T T

",.\n . ERETY
. . -

oreel

et ——

verbon AL Gas Steel

|
v

—— Fig. (IT1-27)

)

500

Axial Dircction {cm)

“eutron Attenuation Distribution

[y
jew]
]
Q

Gas—5Steel—
Lo b

‘,.(:’-

2
1

n
v A

r=318.8c¢cn

76 -

*
s



_

o ,
Ln.z&m_.‘._ﬂamm w-ﬂw‘%ﬁﬁguun_ R

aumﬂcnom nf8335- z.: BIBIIUOY |

(=}
1
_

: :w,humvzscm ﬁ

B e . SR —~
. ; N LT »pmﬁazom :ﬁaoum £1:43) H< anmmmHmewmmmmu.A =
H | .. . B . e it ; . ' © 0O
‘ Lo ll. e o 7 g e ~{o81g-@ 8IIU0 < o
i = ST hepnog: {oasyerensuog ) 2
o ) i i Mﬂ.lw _ ' ' o
! . 1 1 , Lo )
: P -1 & Rl o P e ~
! \ | - ) ; P ad
; v == t i T =

. P | 4 ” L —

g e AR St A S et I
. 9 et ﬁ w Bropgon o}
: gl £ | i <
. .. ~ . [T = TS - v e e e .
B : el o | " -
§i 1 5o g ST
2t 23 ® i “
— - W - . e Lm . - N - _ , e —_
g . ) ﬂ I
n_m - . mn.m o RN ERR
)
e
=

" Axial

.
B e
T FHE _ ,
m‘}wv‘”. . . .,
e - I
i , ;
- S e .
: !

|

t
. e L ;
S
R R .ﬂl—\..A
H o .

. .
Cehe e

FoE
L il
I OO O A .
S N T ; b i1 o~ Py
Ced e B U — R o -7
R SRR Ty
g m ,Au@m \ R ST
cenm H , " i [ M S S G ORI S
| _ I N i I
. P TR s it e e “ -
;, L SR N S RS
T i - e
i [ m BEREN] R
. Sl finl i aatie b
SN e _2: o |
SPUUSSUUNE (58 SR I8 M L1 EE RN it | :

C 2RI,

Tau

[

3

M7 O e,

7.

TuEnTmf-_r:‘
Fig. ([-28) Neutron Artenudtiose Piseributioz
77

A
& e R

Ad |



Axial 1=402.4cm

Themal Neutron (0.215ev 7)_

o Gréphite_;“ .

[

Tl , . . ol -
SN SO AR DOV S A
i 1 T H ' .
H I3 ' N H
' RV SO “_.”.J\\

-7 1000

R Axial Direction (cm)

Tuc.‘h-m..l-.'!

Fig. (-29) Neutrom Atrtenuation Distributiorn y=4vl.fenc

- 78 -

)



1
'107 13
’ I
________ : |
| 3
F10° 1 10
b o 7
_____ ]
|
]
9_105 g E i H
| <<=
i
|
i
et e | Lol
Include Void I
l P rreat
-~ TTT T T Not Include Void : -
(] | [
" 103 ; Fi
E
Y i
~
E |
!
w
= 2 ! - 1
= 0 ] 1?{'*
= | i
o }
N |
-
b |
Q 1 2,
“Ho ) | 167
! i
! E
| ?
0 | g
10 | 07
{
| —
t
o
- -
407} R
' l\J
i
|
i
, I
-0 1(;-3
i
[
1
1 I { ! ! 1 I —
- - -5 - -3 -2 -] _
1077 107° 1077 1074 107% 10 1071 10

Energy (Mev)

Fig.{IITI-30) Compariscn of Neutron Flux hetween Caiculaticn

Including Void and Not Including Void

79

5




P Y L T oy |

'
] -
1

L el ] -

4 1
|
i

N2 Gas Vord Symmetry

—TTT

—104 -------- - N2 Gas Veid ASJWWU

eutron Flux (n/em*sec )

iy

“"-—--D

e el

1 H ) i | | M i ]
167 1¢é 16> 1g¥ 03 16 TR i0° 10!
Energy CMev )

Fig (W-31 ) Difference of Verd Boundary Condction.

- 80 -



- Iapner- -Side _

N

B
T

|
1

[
ot
R

o
bt
:
;
i
|

¥
|

1

[ U
i :

s N i o ,L_;.'._.‘_'___:__I —d

SRS | W)

™

A

..-‘_ e
-

g s
i

e h

Ny

Ty =

P Y s A S

Loy ,
Ll _
50 S VUG 4 Y R S
')
¥
o by
! Y

1000

R
w_c_un
_."
e
D
_.,,_ﬁ
WL.F.W
RN
s
oy
o
H t
AL

/\/eu;rréw Flox D

- FealE-32)

Sy

d (7 (7’“/’:::'//9)

csercdes

arcond Voo

|

-1
1
|

1

H
i
1

JeShk OH bA 290432

_ . !

. H 1
e

o o

1

-

81



w

T

=t

=

_" e - .

¥

scke -

1

Ins

Cakal

lore Centeyr

oo

Void

~CoRl)-

R

"

~33) Noveron Flur Disercbetien. arovnd

‘
;-

-DEStance

—l
f—oe

+o

Fiy(z

;
+
i

'
f

i
l

B Group

1

Jess .ol rA J3mND2

82



Cosine Piostribution.
———————— 1 Group
/0Group

FE?.(M‘S";‘) /]m;u/d}' Flux Desercbvtiorn. ak
feactor Vesse/ of /':'/mja » é/A/VIS/*f

- 83 -




Iv.

Summary

The following works have been performed as the research

and development under contract for 1972:

1.

In order to make possible the exact analysis of the geom-

etries including voids, two-dimensional diffusion calculation

code

ment

DIAC has been modified taking into account of the treat-

0of the axial symmetrical void geometry.

Unreasonable treatment of minus neutron current entering

vold has been removed.

As an application example of the modified code, an analysis

of the main shield of Fast Prototype Reactor "MONJU" including

voids has been performed and the evaluation of wvoid effect has

been

made. From this result, following points have been cleared.

a) Comparing the result not including voids (before pre-
vious analysis, there has been noted an increase of 3 v
7 figures neutron flux level at the upper part of N. gas

void (lowest part of top shield).

b) Comparing the result on the assumption that the neu-
trons enter into void from N, gas void lower surface on
the radial central axis (previous analysis), there has

been noted an decrease of v 1 figure neutron flux level

at the upper part of N, gas void.

¢} That the neutron flux level at outer surface of N, gas
void has been high than that at inner surface has been

caused from the cosine angular distribution assumption of

wt

¢



4.

neutron entering into veld and from that the nutron
current entering into void at inner void surface was

greater than that at outer surface.

From the above works of 1 to 3, it has been found out

that the presence of voids in the shield gives a conspicuous

effect to the neutron flux distribution which could not be

ignored from the standpoint of shield design. Future prob-

lems may bhe as follows:

a) Evaluation of diffusion approximation at high energy

groups.

b) Evaluation of cosine angular distribution assuwmrption

of neutron entering into void.
c) Treatment of complex geometrical wvoids

d} Inprovement of the fitting method ¢f the neutron tran-
sition probability within voids calculated by line of

sight method.
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Dimensional Shielding Design Code" in 1973.
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VIT. Appendix Code Manual of DIAC Code

1) Outline

As described in previous chapter, following two modifica-

tion has been done in DIAC.

i) Line of sight calculation in axial symmetrical

void geometry.

ii) Removement of minus neutron current at void sur-

face.

Its elemental style has not been changed, so DIAC can

be used in the same way as old two-dimensional calculation

system of RASC-2D.

2) Calculation Flow

Fig. (VII-1l) shows the Flow Diagram of DIAC code.

Start

"
Set Initial Value

J )

{

Boundary Condition

of Void Surface 7
J = %—— 23" ]
Line of Sizht Calerulaiion
- 1 E 4_P
J.= — FaJd ~n > 1
i Fi(J:l 00 "¢
Calculation flux ?
® by Line Interaction
E T+ = 9 - 1~
: T =3
y
N
Judge of Convergence S Bl
Yes
END

Fig. (VIT-1) Flow Diagram of DIAC Code



4) Format of Input and Output
Table (VII-2) shows the Input Format of DIAC Code after

Modification. Cutput format is same as previous one.

5) Test Calculation
Fig. (VII-2) shows the test calculation configuration of
DIAC code. Table (VII-2) shows input data, and Table (VII-4)

shows some of the output.

Prcbability Gauss Division Points 16
Calculatien Approximate Polynomial Order <
PR
Line of Sight | void Mesh Number ! £85
Calculation Void Number £2
Void Geometry Cylinder,
Cylindrical Shell
Diffusion Mesh Number (P x Z) £10140
Calculation Region Number R £16
Z 513
Material Number £26
Energy Group Number 210

Table (VII-1) Limit Condition of DIAC Code
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3600 DATA INPUT FORM

m[ Zentury Research Qenler Coreoation

) ) Table (VII 2} DIAC Input Format (1)
i ‘ [ERRCHETPIEES FIRNE N & _G_IELlﬁlﬁﬁlS] ]s 11Irzi7J|u|15|1slrr|rul1aju
L ; NI BN EN i B AN A R A R AR A
TITLE (I),I=1,10 Title Card FoRMAT,(3088) | .,
) o NIRRT I W A BTN SR SNSRI B O B IR
MATREGS (1) MATREGS (1}.......Put 8 charactens as GEOMETRY__. . e EPRM.QT,(AG) L I
MATREGS (1) "MATREGS (1) s.ovu.. Put 8 characteﬂis as . L FpRMi}.Ti(I}B) Ly Lr b
B 4 bX~-Ybbbh wl]len Xy geometry, ) O N I
i ; or bR-Zbbbk wHer RZ geometry. i [ Lav o o IR R O N
; : ISR TN B (R RO I I IR SRS [ B !
IGRQUP-'---------‘-P“ 8 '—"?#?'—.’E‘?F a8, GROUPSMP ... . |FORMAT(AB, BX, T#) . | ., ,
I O s e+ Put maximum enehgy 59143‘,?‘“‘,‘""‘?5', I T O S RIS T R Y T NI N Ny (N A R S A IO 0 MO
_ ! PESEREN B (RO S IO WAFIRN VTN ISUCSIOL N L E DO W0 B S SV R B A B MO
| 1 | . 3 | 4 ] 1 to i ! ! 1] 1 r ] J.- | ! IR | L ) L : | ] 1 L || I [ | |
MATREGS (I) ,1=1,p MR MATREGS (I) RETEY .Put lG q:ha acteys as MATEI‘IALbbbLbEb.‘ , ) FPRMAT (3A8,I4) Lt L1
Lot MR «|-But Fna.:g;]:[(}}i:q__f[l_a:ter;a; pumber, Ll [N AR RN A NN A B B BN AR A
RIS RN B (RN RN IR SRR [N N NS N IR ENRATI SN SNV W S N A N R
Ll Ly \ | [ R S [ L Lo L s ol R I
TACCUR : I Al A2 : A3, ISR VS IR I I . - FORMAT (asfz‘xiagzlo.ls} by
[ [T N SR S TACCUR...;......-Put 8 characterg as ACQURACY , , |  , =~ . ., e v b by g
Lo o0 [y e ALA2A3. ..., PUE fonvergence |ageuracy; gonditign, . | | RN B N B AN Lo e g
NI s . (Al >R2>A3) final accuracy = 33. RIS IV A A
R S . L ST SN SO SO N SR SV ES SN S I RS i L L 11
ICMEGA W L e FORMAT (A,B 2%, 3ElO.‘3)l L |
o . ) | _ .Put 8 chara.cte::c as, oMEGAbbb._ o | 10y s L o, ,
B L s L Put In:.tlal value of Jaccerelation parameter. N T I A
! L L s . Lo . ol LS T S P S A
IC:OUN';' —l . IT NIT ' .Put 8 cha:r:acter= as‘ CIOUNTbbb. J FORMAT (}'-!!_8 ZK 215 .
L .Put mux imum 1tezat£q number. . ‘ ) L |
B _ L .Put 1teratz_on i es with use samg accerelation CL o L
parameter. a h _I o
! 1 N ! | 1 !
paTA PLURIPT \“I?J—‘ . EdEPARTD BY
DATE PACE oF

ol

02
a3
04
95
08
a7

8
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CONTROL DATA 3600 DATA INPUT FORM

Table (VII-2) DIAC Input Format (2)

#7[15“5|5L|Li9[“’ u|:@tlrs.‘\J!vlla\lﬁu_lm 2‘|77123Ll—!25|26|27‘1a‘59l_2 !l|1?|3! ulss}zs !1|m‘:~3|sa u|4?‘41‘u!45iﬂ_{77§h7"s§ V}V!JIF.Z‘lESE_SJ‘EE!SE}sTjEV!lEjJ_EU_cl_i__s?‘rr:}iﬁl155_95{6?|C*|59119 ﬂl"lﬂ ™" 75|76|7?|"1ﬂ£
[ A B N N R LTI N N SN N U SR N ST A N N B [ B | IR ST (P TS S S VO N N B B
ISOURCE(IN, 3=} | v v v v g v e f v b b e Lo SRR FORMAT (8R8) | IR I AR A A
[ T I B e Lt .+ .. _y ISQURCGE(I) .., .. {.Put 24 pharactes, as,when remoyal source [ SRR B c b
IR R I T I O | A DR ] : L¥'q’.s| inpuked | | THR I P O B | S [ R T B PR T
FE T I T S I LI ! ! I [ REMQVALLSOURCESPbbhbbhbl , . 4 .+ R TR N T [H Y NI S I B
IANTR N N T T N TV N N RS SO A R o7 when' renmoyal|sourge, & npt inputed. | U NN R SO H S SN I TS A B O
[T T E I S S R SRS SIS SRR A B _ . NQbREMOVALPSOURCEShbbhbbL | . | 1 » S U WS NI Y P v Loy g
FHE R P L S S R Ll : Loaogy | o [ N B P VO L S DO VA N AT BN NN S S RS TR OO S T VO [ NN N A R B
ISOURCE (f}.F=1e3 . ; | | ] I . KGR This gard is, negegsary when remo bal source is inppted., , | | 1 EORMAT (BA8, IF),
I AR ES A NS AR SRR SR AT I A R I AT I S W Ll SRR TN E N WAENIN DU T T S0 N U O A A NI
Lot ool L.y 1+ | ISOURGEYL) ..,.»4.Puk .24 tharactegs;as. . : . oo b b vy Vv et
tavn L b e e b .. .| .. . GREUPEHOFLREMGVALbLDDLDL.. PRI S HNR JRE T VT T T O Y
Lo b Lt KGR | | w2yeed.Put maximum enetgy groupg number pf remowal.spurcel (KGRE30) + | 1 fo 1 1| Loy i
RIS M B ! TSI M s "1 o [ ! Coil FERN ! TSR B N S I I R
mESH | LW B b s S AR U A b e e b b P e
L N | i L1 I d _ L B (J+‘l)l l 11 ¢t 11 | | 1 i | ! e Lfil ! ! I | LU N I | EORMP*T! (J'A'S-ﬂ i;; '2}{ '5‘7" 3) 1 | 1.1 1 1
A L Gl Lo gy Lt N RS S I IS (T I N T SN I I NI O B A
A, ., lawe] o= o BOGIMELDY | oy b Ll s G L S RN ERT I NSV ST R TNA NN TN A N G . O [+ 111

[ R B L Lo | MESE | L ner-pq-Fuk 8 charactery as MESHPLMR | R BT (TR WO ST SN TN U SRS AN T I T B
[ i PRI E A | Lt I TR B ii{"-f'_&ﬁ‘\i‘l op the s‘egopd ! Do H _ THNNN TR I S N e e g
[ | | it o | [ [ ‘ [ ?an a|n13 ltl}a;:qaj'tgg, !blla\n}? 1ca1rd_'fi,, RIS _l [ BB T L
Ll b b b e b , | depirable. , | [ SR O NSO NS IO AT DY RO [T N I S R i Ly

PRI SOV T S N IO00 I B S B B C Lyl y s | BPuk *oop fthe lagt, gayd, from the first column. , L S U R RN T IS TR N G N A N A
Lol Lt J | a-r-c4-Puk mesh nymbers in the boupdarips, of differpnt I NN O A B B
[ . l N I I & [ { - (I | ! ____‘__,,L,,_IlrLeﬁtll ‘Yj:ﬁit\h' (}Pe‘g' nF \fFom P’=l? BT I WL S R A U S l PR T D | I T T | 1 ] Lt
Ce e Lo (B | 4-1+-4.Put distance £rgm the original ppint at J meph numbex , P i3 v by
ST SRRSO EOY TN VU OO SNSRI N R B B (radial| dizectidn, or herizoptal @irectipnm) (emd-, | .ol bl 1o

TN RN s L . .t IRt proportionates with the oriyinal ppint.. , .} o 1l b
L JME | +.y--J-Fuf max, pumper|of mesh pqint of|radial or horizohta} direckiom. L4 1ol it

L ; It is ‘eas,ie[r,upéersta,ndablle.to put.= in 13 column ) , Dl T .
DATA DESCRIPTION e R __“_PRI'_P-‘AHF.D 8y

DATE PAGE aF

m[ Zentury Research Center Corporation




CONTROL DATA 3600 DATA INPUT FORM

Table (VII-2) DIAC Input Format (3}

1 ‘ ] i | T ] T i I T H ] i
I I . I v i i . ' B ! '
Ifle|4l5'elr\a adm o rlniwisle I?'rs‘m‘a LA J“'u‘a’!.m LI R I B SO AL TP T I I P v ownlelate
- R T R R
1 ol
I R B ! T I T T ISR I ! B NI i Ly Lo a gy

el b

AE ',Z(I+.1): N S S O R 0 PRI D200 O SO SO N A A SULIO B ST P . . |FORMAT (.1AEFME’_{]L3.)_“!LL44'_ "

RS SRSTREE S 4 S Mo I S I S R [ R S ~ Ll Lt g by g
* R R Y T N Loven e b e o v AR A B SN RN NN AT RN A AR
S RN S R A S I SN ,DESH _'..._'__.',fL',T,,'f_'_T.I‘.’_]'l.F .B,'Ch,a.-.rﬁ'_c_i_:eis 88 l?bi_)bbeZV,t_){f_ First cardt_i R L J B N T T S B B
R vl [RAN VT I T AT T __On_thg‘sgccl! c@.{d and ?;here pfter, blank, caxd| R B ST I T N T _
e b ot L8 dqs“rfhii Toroo ! . : . : I T T B T S N R T
. Rut * an E}QI lagt, c!axiqr from the first cplumn, . S Py L Ll

Lo e L -Fut mesh pumbers in the boundarigs. of different, | N I T N

' i Dot Lo e TR N O B R I
-Put distange, frqm.original point|at I.mesh number{ , . ., | |, 1
(axial and Horizontal direction) (em) ..

_mesh yidth, (begins from g=1) , , | . A \

IS ui th el ke e B S SO SO VT S WY S Y A SR I AR B
- | 2(2}. proportiongtes with the original point. LRI SO A R S N A BT R R
-But max, nymber of mesh point axial and horizontal directiop. , [ R I B I

| | I i L . [ Lot ‘,l,' I It iS Ea'?_ie.r_\u:}cexs‘tanda.})le,to‘pltﬁ= inJ 13,:::11,u11‘;n7

ST A N N TN S R R I . I 0 N I B U DR R IO A

Lwel . S T RS FORMAT (188,13),
<-Put B characterg as ZONEbbbb.

Ll Ly M L o ueees.-Put regional maferial number, Ihitially material o T I IR b

N R A e s by - n o designation(is made in the e tire region MT. | ., O T I SRR R
TR R O I AR L. By the follqwing designation} the material in| RN RSN SENEN SV SR
e | ' 1 I ! [ i .eacﬁx__iggiqn is Pq:‘.:.- .i:n,,“, - . O B S ! [ | A &
;EZONE | i F | JIJT' L Jl’ 12’ le \) (IR S IR I ”__i_‘__j_ i [ __F.o : LE(%AJB_'::_[_%!ZX'%(?'BF’JTX) )l L] »

[ I I I L SR PRI AT R T DA TR IR NI B IO D S T i IS SRR S ERT SN A ST A AT L

- | I S PRTERrS IR TN R IR SN DL : Do I T IR
| ! | ! ! ! =

P A N | '4;_2_!_ IR O S U S U . L Sl . R L A R B
Lot . ! -Put blank.. Put *.on the last cafd from the first|cazd. ;| 4 I
et (MEneq:-ofoPut regional mafierial number.. When MT=0, it is jhdged. | RN i

| . as voids (The vdid layer numbers|ara the input orfler). o [ !

LATA CTIZCRIPTION . B - _ PHEPARED BY

DATE PAGE OF

[RL zenturs Research Center Corvxatinn

-
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CONTROL DATA 3630 BaTa ivpul i

Table (VII-2) DIAC Input Format (4) o
- ; ) II_I..Jl ++»++4.Put Each regionls left lower corner mesh number. I AT DR N AR A
| L L J2,J2 ««-e.q.Put Each regionls right upper corner mesh number. T AT IR AR SRR A
| ] I » Axial direction (perpendiculyr direction) -} e ORISR S B ”
T J > Radial direction (horizontaljdirection). T I ol |
C L : : SRR EUATR SRS T AN b
psovrcs (D)., [1-1,2 [k [|oemm, 1-1,2 | [uws | FORVMAT (PA8,13,A8,25,13) |_: , L |*
) L :_ FSOURCE(X)..,..{.Put 16 charactefs as SOURCEShINhGREUP L .
‘ 1 e when interngl source exists,’ and T T
, as NObSQURCEbbbbbbbh ~ N B A I SR SRR S N A AT SN o3
W‘_TT_‘—_ B | . C : . when ne¢ j_n_tcarngl source exists. o] Lt I L
IR R i v K (230): 4s¢.u {.Put energy-group of internal source. Lol [T BT re by )"
o TR S R JCH ! mes.w»d.Put 16 charackey from 20th columh as NN 1 Unmeces$ay) .} i1 v [y g |”
L - e L. | ~ DYDMATERIALS. . __J?"..*_‘?“‘ NOPSOURCE- 1 L |
I L NMS ;(—<.-20). .:.,.....Put materi.?]:i EPE,ber of int_:ernal Eource. ~ R Ll L
L T R .'.;. N : AN R B A AR IR AN S TSN AR AN R
Jsmm]‘;mml TEMP} (1) MTL (2) |TEMP2{2 o l L ‘ MIL (NMS).  |TEMP2 (NMB) | SRR ESRETEREN AU b
|ty o | SOURCE(D).....q.Puk any: 5 charagtexs S FORMAT (3%, 1A5, 5 (1
. | ‘ | L MTL (M,), FETEREY -?_‘{t ;Il_Ila.‘tE].’:j_._a;l” nugber in considerafion of B E-lp.:i].étjlié!(}
o Ly b . Ainternal soyrge. T D O L S N S
T L . L mere-q.-Put Lsourqe,iptg:lsgﬁy__:corres_po_ndiug to material MTL(MM). | 4 [ g e Yo o "
[ U S S N S O QT [ S S TS TS T SN SRR P SRR SO el : Lo e g e e
N A L1 ..., {Put in ¥ the finst column of the|last card. B i NI b
R . ; L Erovide| tp othey emergy if necesgary. . - \ N ST A L
L L SNSRI L THL T U S B T PR SN ERENENES ENRUVIRE b
AR NN S NS N S Ll ST NN S A T A ! L . R e et e [ ®
SRS ST ST s T R R A . . (T T I BNV N I N S |
e i e . S N S i [ETRTTIN, MNII N N SRV IRNE A
S S R _edond - I TRNT N - NERER I BTN SRS A
i e Ll I RN UN NI A NI NN B SREN b
. ‘ L | L L | , i}

[RE Zeniury Research Cender Caoreoradion
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PAGE
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Table (VII-2) DIAC INPUT FORMAT (5)

m[ Zentury Research Center Cux voration

-y

PAFPARED B'Y

_JLLMLL@[?.L!_!{[;;A’"“' "‘!'?‘I‘”ii;” ’l’iz@.j“!ﬂhfj lﬁ‘ “‘!J . *siﬂlﬂ‘w'”‘“ ﬂl" "-jj,‘,‘,i‘“ = .;3‘{_“!__._5!;; _m_|5 U nuwjv _c'J_azfls!,f;c_‘_sslse Er1|_l:als9j1u n rzl [ [75!76 [a P

VIR N 1O T S S ! BT ot g L i e R S DU S NI T A T I B SO
IB'O_I'WP.S (}_).. - ;B.)UNPS 2) IquﬂD? (‘.3.1 - D !.* Ic 'BY(']')' ! BU(2), ST T O SO N N WY I | [ S N B!
SR B A Lol *l R L L FPRMAT(}AF* n1}e2¥, 13,2004 2) |,
R B R N * ,,,,,,,,,, [ YR [ AT . (TN OO I S T 0 O B R A I
I N 1 [N IR N ! L [ ! [ T [N - L1 P e g
R BRI Lol | IBQURDSEL) ., ... |.Put 8 charjcterg as, BOUNPSbb in fhe f4r5t gard . b cou ol iy iy
IR I S [ TN S B R L . fqr each opqrgy.  In ather Cpses, .blgnlf ,!:LS\ o ST B I IO B B I R
TR0 0 VU | IR ! 1 [ SR des:’.rabL L g I SO SN T U IO N I R B A [ T R R
[ B SR ! L RS IBOUNDS‘Z’ writpc'Bet 8 characters in qrid_,e_'x_.‘f_{ogt_!.g £, column g% ol ety
N S B R AN coeodeiia ol a s | BRPROERD, |, ., . U QT T O N N T T S A | B B A S O A RO
U R R [T I B AL solonvaa foo o PROHIGHB, , § o, . ) o b v by s b e ey

S O Y N2 SN AN N I _ [ S U BZbLOWLL, | ! (AN S O T 20 VO PO Y Y T I S0 S A WO MR AR

IS R S TR N : o4 .| ., PEDHIGHD, CER U S Y TN TS S S U0 SO OO S NN S A SO N A N AT S OO
[T B BRI SR IR IBQUNDS{3) .. .., |.Put B characterd selectively from L7th eolymn ag | | 0 )l g
R B L Lo oo by | o NONZERQL, . | PSS I T N NS HAUM A S VS U UG DY YOO MO S SO S N T 0 IO SO OO O
cov s by gy L e , PNEZERQb, Lot TR O B TG WO R ST A T IO O O A A O [ W R
R BT L i TWOZERGR: L o e bt ]
[ S [ designation |in providing boupdary conditiop. | , \ |, | | (| 001 i bl
[ S N [ | I mesh nuymber |inthe boundary ,of the same conditjon. , , | | [ L1
R R R : RN . boundany : cojdition vhlues ta$ explained belaw]l 1 v o Lo o b e |
T N L] L '.I‘he&]bo};ndar copdition are gé¢ngrally given by| . | . - | | | | O AN
corvv b po ey o R Ayt PeFL =0, ., . R BT Lve vl
I B B L IR R P N S S UN Y L R R DR [ RN NI T A B A R
L L L C (71)7 FOHZER(B G1ve : g+ 3 to. BV 1) and BV(2) Iu this case, | | L L
L L R N . i ID no needs to le glven (blank) . C L |
O L L b 1(2_)__ ONEZERQ_D_&E‘E??‘*'& B b': 3 & Qach to Ip =1, 2, 3 \al;ld, R DRVANI 0 B B B R N
I ERVE i _ I ... ...} give to BV(1}. TR [ R T

SN S ; Rl I BT . {3) 'TWOZERY | Give only IC. . Unpecessary for I, BV(L}. AL

S [ : S [ RN BN ; SR T S W O I A IO B B
! ] ] ' L . !
DATA DESCAIPTION

DATE

PAGE
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~JATA 3600 DATA INPUT FORM

Table (VII 2} DIAC Input Format (6)

m “entury Research Center Corroration

I I N B w | SN PP M A M N
: i ? ; N
' FORMAT {AB,2X,335) | | | | | 11|
PR -!-Put 8 cha,racter% ,as QU’,PPlU}‘bb : . oL
ceeeeds0 wyite out the. collapsed, neutkon flux: | ‘_ - [
L L AR 1. write out tie neutron - flux of all groups. o L Ll b
| Ll N I 2 . write oqut tklme collapsed neutfon flux and oot v v v e by e
IS S S - ,those of a,lj[ groups. EORT TSN O S N A O P T B B R
RSN SR N Lo VO T T M N N T T N O
I R Ut T ~ (OO S S L N I PSS _ PRI TN TR P IS0 DO SN O T T O B S
IR B A R R s . b | [T U BETENE ST RINL ] _ | I B SN D B |
(OEGR | . I WL ?J | R DTS AT IR AU - FORMAT (AS,2¥, I8} | | | | |4
RN B IR B -PUt_ 8 characterg as QE-GROUP. o PRI TN N U N S U N AU N B Y R
L e M -Put Energy cpllipsed group pumber. . P AT SO SN A S N NI S SO B
R B L \ ‘ L I Lo T IR A A A SRR S AN MR N R R
ZGEAL) | FGZE2) | T : I\‘ : IIGZIIGGEJ‘- RSN IS . . JEORMATI(IO0ES) , o | v v v v T4 o 4y
C b L . G2 (N) ‘__‘__.'.r.’...Put collapseq ff ergy grqup boundary ngmper. e il b
AN U T N Y U T Y N U I } negessary, qnly when it is IQl = l s R B I B DU SN A I B A BN
e by g b L TR RS E o S I . oo b e et by
FITE}}KI || l 1 I¥BI$ [ | | I | | It [ ' — T S T T N O B il _ R R FORM'Z}T\ Fnﬂlz?{ ;IS) Lt 11 | I |
S B RN R S BT ('\1 : ILERE | "T""P“t 8 chararctqr< B ot | S IR IR RTINSOV B B B B A
AR N AN T T N T T \1 S IR AN AT A SRR BRI }}en congider, leak effect | | . . IS SRV N Pl b by
IR S B B I R W SR SR (LEARbPBLY | ) o ) PSRN IS RTINS TN N T B O
! [ ! Lo ) \ I Ll e when nqt copsider leak effect . . - ., Ll ve R R
L S | [ | ! [T B \ | I [ NObeEAK" T N | L i 1 L_L_l_l JR TR PR VIR BTN S I | Lot
[T SR TN N RN S M| IBEK |, | | . .10 +-BY9F Material number gopsidering leak gffect | | i | EOR SETE U N S B S
U B B [ PRI N NI R R S B [T RO T B [ ORI N S R A S SSRUT TV O VREY T S [ S S0 T NI
[T SR TN VA TS AN SN N Y U DA _‘? . hegessary dqnly crgsg-cg-ordinate, | |, 3 ot o bl L Lo oy ]
IR NI BTN SR R L I B RIS N T I R S R RS S S ST N IR S N BN E I U VU N N B R B RO
o L P S S RS N S U RS DA R PR T N T AU TN T Y S S SR Y YN IO M0 | [ B B S R
L BRI B W A ol | J Ll | : L N B B R o b !
DATA DESCRIAT|ON _ PREPARED BY
RATE PAGE oF




96

Table (VII-2) DIAC Input Format {7)

I]JJIJEIJJRJB 1o ”|' |'!|"|‘5L6"|'a "E ! ‘“J?dlsl:ﬁlﬂ za!ﬂln Jli_ﬂlﬂlﬂlﬁhslnlwr:v ﬂ"? £ “lt,'i‘lﬂlilﬂ;ii&[?]ﬂs‘“ ﬂ:"'“J_"IBE E'LF‘_EJHLSIW’HIQIE?Jw rl|72|nr74l75|rs|n 579|
o IR S B AL RN RS A I RN AR RN R B R A NSRRI SRR S (I N B R T I I !
01| MBR{1) | FE2) | l (R I |M33K'(IBK) SR SRR A A ‘ toao oy | FPRMAT(0TS) ! ! 1
B 1L 1 T A N T _M'BK (M) 4 emeees Pqu lde;s:j.gpa}t?dr rurpbleq ?f) n}aperri]a i ;.q_:;opsideEqu}Lo i teak., | | | 1 | L
Bl by v v g v I R el o L b o I ST S VN T N A | \
sl o BRY{M), L BE2LL) BK3(}), | | | | The leak effect|i wpregsed py 2-degree |, ., | 0,0y | ! \
% SR WA A L 4 ! i1y | formula ag to pgrpepdicular direction, , |, | | |FORMAT(3ERO. ] | :
R rBIl{l[(:EBI.U. ] BK?([I]?K? !  BR3 (IBK) || oTordinate LT SIS ER [y | S I A N L ] 1
L [ N R B T O ) PO DI NN IR0 NS S NN SO AU TNENTY IONTRPRNTE Y S S S N SR NN A S AR I | 1
Ol o]y ' Ll 1 Regk) 5 BRT(MT) +BKZ (MT) E+BR 3 (MT) *sz) D (HT) RTINS T I B L ! 1
i I R AR cad e b e 1y oy [ MT 5 depignated material nupber. | | (RTINS JNENT T N SN SRR 0 N R SO O | 1
M Ly R SR A 0 B DMy =|diffusign.constants, ; | (o (o ] |
Pl : P : RN B R ; A I I TS O S U N NS (N N S S O TR O T S B I ! ]
=, VoIn(T),I=1,p o : peaa 4oy o | IO TS NI NV R S RO U SN SN SR FPWTHA?J; T | 1
ol BRI BN PO [VOED(T) | | vpyes- -But 32 ¢haracteds,ap VOIDbCALCULATIONHCONSTANTbhbbbED. , | | | RN B |
Bl oy I T S T O ) OO S S A B | I BN [ Do N B T S N S R B 1 | !
1€ L T | | I I | | N l I I | [ I | | ) S ) ) P S N 11 Il I [ S N L1 1 1 r L1 | L I [
Tl | GAPSE{I),T31}3. | L I Lo v v by gy oy NI B R e, |FORMAT(IAR), | | | | ! !
A IS SRS I by ) [GAUSS(LN ...y Rut 24 characters as GAUSSPDIYISIONGNUMBERbL, | . |, |, \ !
" L tL : T L [ T S T R R LI T B S B bt ! TR SO ST N I | ! I
2| WION(L)| NICN(1) [Nocn (1) Nerwd) [neqwyny | 1) T T . |FoRMaT(gIS), |, | | l |
=l A \ | .L J | ' . X SR T AR B I A R . Ll ooy g | | ]
= =EIJ_1WORTEH bn%ggrrm e rns Hg%ﬂml_igig-rm Lo i RN A B R SIS RNT AN STRE O B S BT A | ;
i IR SR . _ ... |nvorn ebuesoVoidinuthen « | 0 1, . IR SR A RIS S BNR ST 1 ‘
B N ) [ . i [ L Loty |Tenex S3de .- Outer Sidp , |, ] | !
Bl Ly el NIQN(N) .  .p.n.y.}But gaugs division | , | S jinner Sifde weBdde | | ], | I
® Ll Ceu e [NIGN(NY » L ye, ), npmber of NEH Void |, | ; ;. [Outex gide ewEdde, |, , , | . |, \
S SR Lo Lo L L |NOGNNY | el fOT, grobability pateuiation , louter gide ww Oufer Side | ; 1 v 4 | | | L
Bl LRI BRI S SOOI 1123 1.1 ¢. ) RPN ST S AT B v [Bdee e Bdge | t 1 I !
il Lt L o fNEON) | epeneel v L i by s e e ! | !
Tl I L ! v ey ey g b Lo 1| ! \ N N N !

DATA DESCRIPTION FREPARED BY

DATE PAGE oF

CONTROL DATA 3600 DATA INPUT FORM

m{ Century Research Cenfer Corraration

o

01
04
G5
a5
o7
o

03



L6

CONTROL DATA 3600 DATA IRPUT FORM

Table (VII-2) DIAC Input Format (B8)

; ! T 7 T T T T T ] g T
[ IJ: .h|; 7|gj§_}|0 ﬂ!.’.z.é"!'ll‘ﬁlbe1‘7ui{'ﬂ,‘fiﬁlgﬁfi!fj-q!ﬁ i !\!‘1?‘97’3_15_ | ‘ i}:z:q}_u_.—-=.a:n;at¢;~‘sc ?!_!52_":]‘5-! 1 .kr-lsr ;ﬁ!.‘:u!fsﬁ m_is:‘.;)iuJEJwJs1ifa_]_sa_l_m 1|l11J731ni15‘75 T 1:!!;13153
I B RN R B R . I N : ‘ o [ R } L vl b L
ORDER(I}, I=},41 | [ L [ L J L N A . ER L I R D FORMAT {4p8), , , |
Ly beweaa b v .. | ORPER(I) .....{.Put 32 charactefs. 35 APRROXIMATEBPOLYNOMIALLORDER - _ - L. o} il i1 o]
I I A BTN S B : L L. ) . { ! P (PRI IS T T SO0 IO 00 S O
MIQN (1} | MICN (1) @Qﬁ“f%l.“Q%?j})_ I : . - . [rommAT(5T5), ;|
L ¥yl ¥ YooY A R . - I I RO T B A B
10N TCN OCN GON ; :
; EE\IOID) \DZNMQIDN NVO&ED) IEENVO.ID) N [ o . [APEURUR SO VY E
O L | N‘lION (N), .. 4+Put Approximate|polynominal ordef of Inner Side =» DYyter Side; | L
! 1 L N | P h T S 3 [hun-dusiy. i SO Y 4
I MICN(N) probability fitting for Nth void. Inner Side «= Edge | N
! [EANETE U U ool LS S SV S Lo . . PR B, JU R

ATIFISAP EFEUI SINTR .1 YRR (ordet + 1) | Outer Side =7 Fqge i ...

| b | MOON(N) |, ! outer Side <+ Ogter Side: ! 1 1 L]
et d e | MeeNN) i : | ![Edge . weBEdge . Lot L oL
RS 13| ‘ P ~ PORWAT(3RE) |
I AN R S I T S BOUN]_Z)_(I_) qerv-4q-Fut 24 charactegs as VOIDbVASELBPUNDARYbbbbbb. ) B " Ll 2]
I B RO ) T S ST VO SUETN R . AU O R S S Y
MSYM-D (Y}, 151,73 N0 T N RIS B : | . .1 [FORMAM(2hR} | o | |
TR I SR e . {MSyM-D(T), ..;..-But 16 characteys as . . R U B S N S N B S I
L | - Lt 1 B N O . .When conside;m$y{g._1_n_et_ry of void . Y U [ SN T U Y TSN JONS T
L N ] bbSYMMETRYbbbEhb of netron|flux at bottom of woid . i+ o | v v v ] :
R B ! Lt N _ when.considey . U IR Y N I B
1 [ T Y I - SR - B bbA.S,Y:METRm?bbbEL‘. . L Tl LIS P O SO R N I
Lo | L . ok Lo when cpnsidey other cases . e
. L L i L L bbSYl\dMETR!;_ c_)r_O_ther any 16 |characters [ e
Lol [N S S S N A _ i ' [T
I S S B R TR
(T O R Y e B L. - ! - L
SR T . I IR - I '
‘.JALLAJ I, — — - PUNVOR NS S 4 ! Lot [ -
N , , ! ' '
DATA DLSGKIPTION B . BhIELRDD DY _

T PAGE oF

m[ Zemtury Research Center Coreoration




GONTROL DATA 3600 DATA INPUT FORM

Table (VII-2)} DIAC Input Format (8)
1] I AN

nmta crl-: ale sl uloy =|_‘5:|-_;35,.75=, s

] 1 [N sl
_|___.‘_111:‘Els]7|5\=}hn n||z_|_u!u|ws‘:e_Lv_[_m_!wJ:u H

ol

HANERRENA

. 7 T
! \__z@_ln wiintuls.

[ T N L 1! | J I NI D S S Coal ! | L] i by ey
(MMACRO(T) ¢ EAL.3, Ll Gt s b i et e Ly o |FORMAT, (3A8) b
| L1l T 1 ‘ |

AT I B DTS BTN RIS ETATETR N S A A Lot o

. i SN B S, 3re inputed by| card, ., . Lo i da g IR SR
S R B S R LN N SRR B RN A N AR _MAEIEQEPEO_]FEDA?A})IMJCM{D i L R B R [ RN

et b a e o b 00, When qopstants, are dinputed byl tape, . . |

Lt I '| o1 TR N T N '  MAGROSHCO ’I‘Cb‘DZ-ET?A_bINb:I'%]jF. S . : : 7:, : ! I I ! 1L [

U S S IO O L ol e by v by ot Y L SUR WV TAY S O RN S R B R A
?ER¥A% (M)‘ T ! S |_|_I__ —_— s b | I [ ) | - ! R D VR D N | Tt l_.» FQR!MATI (EE) ]t 1

Lot Lo e o oy | MATERIAL (M) . . .. | JPUE ngme | (pr; nuaber) | of material

r

- I LE it

Loy L o : | . I I B A B L1 . L [ N PN BN | L
o CREIGE,EL ) R I AL Y1 SRR NN ¢ 72 A I VAR NP e Colb o JFORMAT(SEIS, 4) | |
L by [ NI ! l’; L I I IG' : IR R I : RS NSO VI TR 1 I B!

. GREL(G, 1) L | FRs2Ge D CRS3(16.1) [ ‘ . R S T W R BN
b s b e v by ey b e b [T . . Co O O T I IR BN
L b oy N Lo | CBSY (I'('F.l_)r teoopeFYt Idji.._flfl;s.;i.oln ,Cpnstants (?m.-l) I I S NI S S S B N AT
SNSRI BN \ ey (;Rﬁ?’qf{w\ repene t-PRE Femoval ‘cro;s'—$ep1_:.:iqn (‘CII:l_l] : . ' B O N A I Ll b g

e df NG | CRSIIK ... |.Put slowing dowh cross-section (km

IR RS | RN \ I RN SRS R ST BN IR L : S R A TR A N R R BN !
[N IS S L/_ e e N e s | i CH N O S T A R R I
L doo [T NS AN cec e b b b e ENLOER T B S SR R AR
vl g. L | Necepsary al) material MR if Fnputed by card. R P
Ll I B ! I 0 S S U I T T S N WO ST R R L s : O [ S AR
| S R : NS RS R T R ! Lot L IS RE I I R . ; . [ | I B R B
S NI N S SRRV DR S BTSN S NS SRTI NSRRI N RS BN EE T _ o T I N I BT
| BN ARSI S R U (AT A R O S AR : N N R SRR RN
Lo e NI S DO SIS SO A O S S SR N Y : i vollc o Lo
TR SR SRR i ‘ IS R : , SRR OO PR TN NER
T S [N ] L S RS S S I O R SRR
L Jo ! ! [ ! ! | ! |
DATA DESCHIPTLON . . ~ Selon A
[Rt Zentury Research Cender Curegradion e PAGE oF
= E I 3



Table(WT-3) Example of Prac Inputs

e tan waw oyl SwsT ot ToOT L L TR {1 e N -
GENAMETRY
a7
EERITET 1
- c
i:ol . @ i Je -1
le ™ -
1N
- -
T CE — —
1l = Le
1.2 1°00e7 cm
z IoE + e
2 T = 150,70
FA R 2
VPRI DU ) T SN A SOV —
3 s 11
: I 4 AP —_—
= ST -
h Al L. 1 —_ - —
o o 1"+
Si TAITRY ¢ Tl ]
G Onlaims 2 s 2] -~
-~ oD
o oL
I 3o 21 P
2
1 1
VALD CALCH ATION consTanT
FALSS DIVISINYM NUWEED
. A & A A & —
4 4 & e -
APPRINXTATS DALY lAl il
5 5 5 2 1
1L 1z 12 12 tr
V1D RASES SOUNTARY
FERCR AR B
SyvET Y
MACRASUNDTS BATA 1Y ChPT
101
il ~ -
3082 Defl&T PR —
102
1157 NaliLn Npotlee




00T -

%% DIAC #¥% VOID SYSTEM TEST CALCULATION BY KHI. 48s11/24

GEQMETRY
R-Z
T GROUPS i
MATERIAL 2 -
o
ACCURACY »10E+00 «10E~01  .10E=02 o~
- o
OMEGA s15E+01 g
T COUNT 100 5 i
NO REVMOVAL SOQURCES (p’
_ o
MESH MR 1 = 0.0G &
% 2% = 100,80 o 2
| =i
i
MZ 1 = 0.00 ~
= ) = ~
¥ 31 = 150640 =1 :;
ZONE 2 ~ ’ -
. 1 0 _1y_ 15 55 4) ~ =B
0 { 21 19 269 11) -
z Jd ( 19 139 139 17)
T RMESH
g.00¢C 5,000 10.000_ _  15.000 200000 25,000 30,000 35.080 40,000 5,000
50.000 55,000 60.000 65,000 70.000 75,000 80,000 85,000 90,000 95,000
100,000
ZMESH S - '“
. 0.000 5,000 10,000 15,000 20. 060 25,000 30.000_ 35,000 40.000  45.000
50,000 55,0060 60003 65,000 706000 75,0849 80.003 85,000 30,000 95,000
100.698 105,000 110.0060 115,000 120,060 125.0C0 130,000 135,000  140.000 145,000
150,400




Tabe (WI-4) Example of DIAC Output (=)

m |
i
00 O O U OO g AU BTN e o OIS AL 0 O u N sl ey o
i i
22*22_2222.222222222222222222_2222
_22222222_222222_222222_2222222222
i

W22_222222m222222_ _
1 )

:22222222_222222_222ZUAU.UQUC__UQ.EU_GB

; : f

i

]
22?_2?_2_22222222.2E_DQF.H..UD.UDUBMGU

DN A NN N D N g

L

W9_2222222_222222.22,2 ZMUDﬂ.uwﬁ,qumﬂdﬂn.uUmﬂau
T222)_2222_222222ZZPZZNDODEMGD_GOGU_.GU
3,22222222_22222227_“2 2__2222mo‘_2ﬂ22..,_2.“22
_.;42222_2222,222222_2 arey 2__ 22_2 ooy eufod eufen ou
M22.222C00ﬂ00222222,22_22_22222222m22
%22?22000.00222222“2222w22222222w.22

M.22222n.w03 22_2222“22M2222w222222_22

: | ! , ,

“2222_20000022_ _22,22_222222_2222m o

GUINIGUENES RS SRR 2222"2222_22_22_22_ o
i

| !

(.222220_Dc00_2222222}.2222222222?/;2
1 t | |

__2222200D0022.222222A2222222n/._2222

i

1

”22.2220000022 2_2222222222221111
1

4
|ty s el
|

|
t_22<22,2.u_“ﬂn_0022

R NHNESK RN 2.222?_
I
022_22.20.*000022

! |
_

vt At

[AVIACRIAN] 22?_?_2222

NERRRR

Ojvd et

- 101 -




__ Table @-4) Example of DIAC Oweput &)

SOURCES 1IN

¥ 1

s10JE¥16

BOUNES BR

LOW TWOZERQ # * 31 =0,

GROUP _18Y MATERIALS
2

B8R HIGH ONEZZRO 3 * 31

BZ

LOH TAQGZEROD

-

“-r

BZ HIGH ONEZERO 3

-
3
-

=

21 -
2l

i

« 50E+00

'09
..-_0__B

«50E+0D

=04
=g

ouTPUT 2 0 2
DE-GROUP 1
1 i

- 102



Table (WI-4) Example of PIAC Oueput &)

VOIO CALCULATION CONSTANT

GAUSS CDIVISION MUMBER

4 4 4 4 4
4 t 4 4 4
APPROXIMATE POLYNOMIAL ORDER
5 5 5 5 10
12 12 12 12 4

VOID BASE BOUNDARY

ASYMMETRY

SYMMETRY




Table (Vi-4) Example of DIAC Ouepyr (5

—_MACROSCORIC _DATA IN CARO

MATERIAL DIFF.COEF. REMoC 5 S SL=DHNsC.eSa
161
038206E+01 s 7H30E=-01 +1530E~01
102
21157E402 234G 0E=01 »1550E-01




Table WT-4) Table of BIAC Otput 6)

RESID*#2

X(I) X®®KFLOG(Y) _ ERROR
1 o1252¢01 =o124E¥62  =.d00E-03
2 05¢UC+01 0121"‘*“02 n’*??g-l:e
3 alJBF*"UZ ulZU«-f’DZ -31?85‘31
L 2150E+02 -s119E+02 «417c-01
5 W200E+02  =~o,1317E#02 _~ =.585E-01
6 W2S0E+02 -g116E+02 T e386E~01
7 o3U0E+02 =e1i3E+02 e1C2E-D1
8 a3 SLE+T2 -¢l11E+02 -s 7165=C1
9 JLi0FEe02 =,109E+02 o 797E-01
i0 WGBOE+D2 =1 08E+02 -2 514E-G1
11 0530E+02 =o108BE+(2 »2082-01
12 W550E+02 -2112E+02 =,537E=-02
i3 e 5AB8E+(02 —e124E+02 2B39E-«53 )
21933912E-05
P-FITTING
M= 12 L= 1 N= 13
X(I) X®EKFLOGLY) ERROR RESID**2
i «125E+01 ~s114E4+02 -5 682E=03
2 »530E+0Y ~el1uE+02 o4 OFE=02
3 niJg"-"'qZ e113c.+"‘2m_ ____0_152"-91
4 0150E+(2 =,1130+02 s 357E=01
S «200E+02 =o112E+02 -o5G1E-01
o) ,250r+c2 - 110E+G2 a331F 01
4 o30QELL2 -,109C¢#02 162E-01
8 03505+92 =s107E+02 .611:-u1
9 o 4OGOEXE2 =0106%+02 2681E=-G1
ip 2 LS0E+02 =,106E+L2 - GUTE=51
i1 «50NE+D2 -1 06E+02 «178E-01
i2 e550E+(C2 -,110E%+02 = o4ST7E=C2
13 2538E+(02 -o121E+[02 o 7B675-03 .
«i603700E-08
P=FITTING
M= 12 L= 2 N= 13
X1 X#3K#L0G(Y) ERRCR RESID¥#%2
1 9125!‘_'9‘_91 eij_.‘iFt.U_z “= B 6?55_"_0_3
2 «S500E+01 =o114E+02 s 432E=02
3 e 1J0E+02 =0113c¢C2__ -2 150E=-01
b «150E+02 =,113E+02 2 3522 =01
5 a200E%32 =o112E+02 = 44G4E~[(1
6 s250E+02 =s110E+02 0 326E-01
7 a300_ﬂ_+_l3_2 _a_i_._UgL.?-f. 2 slézE-C1
8 e 3S0E+D2 -,1075vi2 -, 636E-01
9 @HJEE"GE "‘ﬂeleL"‘Ea' aE)?Lrt _E'_
10 dU3EHG2 - o1fLE+C2 Teeu35z-01
11 «53JE+D2 =a1G3E+G2 0176E=C1
12 2 550E4+02 -.106£+02 - 453E-02
13 »588E+D2 =al1172+02 s TH5E-LCT L o
' T c1568138E=05

- 105 -~




lable Vi~ 4) Example of DIAC Ougpue
= 0 b= 4l N= 11 e e
iy ___EfVV LOGL{Y) Mﬁ__ERRQﬁr__ RESID#¥% 2
i ,a1252+¢01 =:107E+02 _=038BE=(5
2 9500t+ui =,107Z+C2 alULi""'Gf-l
3 2 1005+02 =all6Z+02 _el25E-04
L 0 1505+02 =s1C5E+02 =.138C=03
5 02 00E+02 =2104E#L2 «37EE-D2
6 2 250E¢02 =1 02E+ (2 =, 585E=03
7 0330E+02 =o1GCE+02 2593E-03
8 v350% +02 9962';‘*'@1 035311 LJ_d
q 9‘4’3(.}[1""02 e_q68 ‘?‘01______ ciEjh E3
i8 cRSOE+D2 =.960E 01 ~a LUBE~( &
ii o 488E+02 =,961lc+01 s 958E-06
« L0188BB67E=-{8S
P=FITYING
M= j2 b= i M= 13
X{I3 X*VK*EQQLY) ERRQR RESID®#=2
i 0125+l =e¢915E+01 = L26E-J4
2 «s5I0E+D1 -oQ24T+ 01 e 2305=03
3 0100E+02 =a349E+ 01 _mal052Z-52
4 e.LsﬂL‘.*Dz e‘38‘+t+L1 o 3LYE-L2
S aEUD&+U? aiﬂELTJZ = TI5E~C2
6 c250E+02 31061-_*-‘.!2 0777';“'{.2
7 «300E+02 =e110E+02 = 203E=~02
a 0350E+02 =4,114E¢52 =gB51E=-L2
9 oLl0E+02 =alidE+02 _oi05E-012
i0 oS0 E+02 =e121E+02 =oB8G15=C2
11 0500E+02 a12§u+02 0 362C=02
12 e550E+(2 =o127E+02 =.102E-02
i3 « 588E+(2 =,129E+(2 «162E=03
2 3570359E-07
P=FITTING
M=s 12 L 2 W= 13
X{1 K¥FKFLOGLY ) ERROR RESID##2
1 s12BE+01 “3@24§@DL «258E= 89
2 «500E+01 =,9315401 =2145E-03
3 2l 00E+02 =¢850+ 01 . _«49BE-03
4 «s150Z+02 =, A7IEF 0L -o10B8I~02
5 «230E+0G2 ?u102ErJ2___m__7191“6E_02
o ee 530E+N2 ~,1C0h5+02 =.,105£-02
7 2 IQ0E+T2 ~:110E+C2 =w3ETE~C 4
8 «3505+02 =.113E+02 s JBDE-C3
9 WHONERCZ o =ellroel2 s 11G8E~02
10 kuoaLvaz =y 120Ex02 T L7302-03
1_1 ‘.B(J‘jE -~ Lo+ 2 2301503
12 «3505+ 12 "”*’;‘izfiadz'”"' 2581750y
13 AR 1 JLJ..:igé 2 35 4E- 04

it

i
o

< 758259009



Table(Vi-4) Example o ‘of DPIAC Outpu

- e

[ et

7 (?)

X1  XF¥KFLOG(Y)  ERROR RESID®¥2
1 J125E+01  =.76GE+01 ___ «232E-05
2 e5JdZ+¢01 - 769E+01 s270E=-L4
3 1005402 =e790Ce01 ~0273E-03
& 1535402 -5391E+C1 21G3E=G2
5 S230E+G2 _ =857E43 =, 223E-02
6 2220C+02 S 89TE+0L e 311E-L2
7 «300E+02 =o,336E+01 =s291E-0¢
a 03505+02 =975+ 01 e 1BL4E=0Q2
9 o{!_]ﬂ__..__f‘_l:i_?_ aiGiE"'BZ a?EEL E3
10 c4SCEFD2 —01955"{:2 o2.|.C"‘E3
11 c4BBEHD2 - 107E+02 - 341E-D4 L
2cB27319E=02
P=FITTING
M= 10 L= 2 N= 11
X (1) X *2K#LOGLY) ERROR RESID#%2
1 11255401 -, 7692401 -.1682-05
2 «BJ0E+CL - FIEE+LL «395E-04
3 c1005+02  =.704E+01 «a273E=G3
4L ol50E+Y2 T =.8225¢l1 e 937E=C3
5 eEUﬂh”‘Uz o_&E_?E"Pi -.319AE={E‘2
6 225G E+D2 -:835c+C1 e283C-02
7 o 300E+02 ~.G33E+IL__ =o2u2E=02
8 +350E+02 - o972E+01 s151E=02
K «30GE+D2 = 1015+52, —s 625E-03
i3 oSOz +02 -.104Z+02 s 170E-C3
11 +488E+02 -~ol07E+02 o 268Z=04
.2020598E~08
P=-FITTING
M= 10 L= 3 N= 11
(1) X ¥ #K2LAGLY) ERROR RESID*%2
1 21255+01 -o79CE+01  =,957E-05
2 s 5N0E+01 = 7QLE+]] o FLBE~-CO 4
3 100E402 _=sBO7E+LL =0 334E=03
4 s150E¢02 -, 8285 +C1 T s965E=-03
5 2102452 = 28562401 - 181E-02
& e50E+02 =o¢B30E+01 ecdén=02
7 o300E+02  =,927E+01 = o 20 UE=C2
8 »350E+02 - s9BLE+0L o 123E-02
9 aLQGﬂC"’JZ e eijl-n.. '2___ _l_a_f?gg"‘e3
i0 3“50 +l'|2 aln‘rc+U2 e 133E-03
1i cWABE+]2 =g10B6E+(2 - 207E-04
21560137E-08
P-FITTING
M= 10 L= 4 N= 11
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P~FITTING
M= & 1 N= 6
(1) XEvKFELOG (Y)Y  ERROR RESTID#%2
1 «125E+01 -0l J1E+C2 — LEGE+0C
2 #500E+01 _ =eil2E+02 170E+01
3 21005402 -o.103E+02 T=L291E+01
4 0150£+02 =e107E 02 «300E+C1
5 «200E+02 -.113E+02 T —elBT7E+L1
6 23BE+02 ~o127E+(2 JHBBE+QL L
v 2352807E~G2
P=FITTING
M= & 2 N2 &
X{I) X®IKPLOG(Y)  ERRCR RESID#*2
1 _e125F%+01 __31101£+E2_______,uc’”+"s L
2 :S00E+D1 -oifl2c+ (2 s 170E+[0 1
) 3 o100C¢02 ~103E+2 -0 291E+01
A s 150E+02 -.10ec%C2 2 299E+C 1
5 «200E+02 _=e113E+02 -.1E7E+D1
6 2 238E+02 =e126E+52 CHETEFCD
s2350398E=02
P=FITTING
M= 5 3 N=""6
{1 AEFKFLOGLY) ERROR RESIN®#2
1 2125E+01 -e101E+02 - 4BHE+DD
P BSUGE+UI____:’?1C?IIE+52___ _____ 916QE+01
3 0100E+02 -.103E+02 «29CE+01
b e150EtQ%“_w__“::}PQEtU?,m_____:2995tQﬁ
5 2200E+D2 -2112E+02 -.167C5+01
6 2 238E+0Q2 -.126E+02 e WB7E+DD o
c2343189E=02
o P=FITTING )
M= 5 L N= &
X{1) XF¥FLOG(Y) ERROR RESID®*2
1 <125E+01 =o101E+02 = = 463E+00
2 ,5A0E+01 -o1015+C2 s 169E+ 01
3 »120C4+32 _ =o172E¢32 =, -, 239 +21
& alSd +.J2 -u105::+"2 2293 +J1
) «2Q0FE+Q7 =s1112+07 . 1R6T+01
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Table (W-4) Example of PIAC Output ¢o)

|
I
b

- 109 -

XCI)  _ X®RKFLQOGLY)  ERRGR RESID##2
i 01255+51  =oliuE+{(2 o5 7FE-CH
2 05005+01 -a1155+4(02 -y 3225-03
3 21030E+02 -¢116E%02 0 137E=02 ;
4 21505 +02 =o1175#C2 - 413E=02 ]
5 2005402 =o118S+52 = .782E-(2 '
6 2250E+02 ~o119E+02 ~e8315-C2
7 o300E+22 -,121Z+L2 0 2URE-(2
8 2350E¢02 -.122E+#02 06065=02
9 o #30E+L2 ~1238+¢02 2~ = =,991E2-C2
S4B E+0Z e12‘+!‘+92 o 758Z=(2
s 500E+02 = =.126R+(2 _ =e340E-02
.550E+02 - 12754582 0 3695~ 3
5885402 -,128E+02 =o135E~03 .
2 3600592E=-07
P-FIYTING
M= 12 L= 2 N= 13
X{1) Xe¥K#=LOG{Y) ERRQOR RESID®#%2
1 0125‘:4'01 .115E+E2 “_al?iiE"UB
2 a500t..+01 "'oil5u+l 2 51025"&2
3 «100E+52 ~,116E432  =,397E~[2
4 »150E¢%2 -o117E+02 «103E-D1
5 2200E+02 ~s118E+02 ~+17CE-G1
6 nESCF‘-“' 2 u.l‘BC'l-LZ elBLE~DL
7 0300F+02 3120F+02_“_“__:3493C~C2
8 s350E+02 -o122E¢02" - 93RE~02
9 400E+02 -e123E+02 «152E~01
i0 S HSLE+D2 -a124E402 -p11i3E=01
11 2500E+02 =2125E+02 2 496E-02
12 s 550E+G2 =,127E+32 -.133E~02
13 2588E+02 -o,128E+{2 0 254E~03 o
+1179838E=06
P=FITTIMG
M=_12 3 N=
X{1I) X*#¥KALOGIY) ERROR RESID##2
i 0125E¢01 - 116E+02 = 4(SE=03
Y4 e53uE+‘31 =sillRz+02 32111:_"('.2
3 210D0E+02 -s116E+02  =a93LE-02
lé. olSUE*‘UZ 011?E+02 0300-{.“‘&1
5 W230E®+D32 =e118E+32 -, 593E=-01
6 «25RE+02 -.119Z ¢02 2633E-C1
7 230LE+D2 e,120w+02 -0128E=51
8 «350C5+02 _21£+0° =o605E-01
9 o4I0ELD2 ~u123 +G e 931Z~-01
10 «GS0E+)2 'llch+ =.703E~C1
11 GEGDI"’_‘G‘CZ__' 01255+ 2 031?\:—.“[’1
12 oB5RE+G2 T=e126E8492 7 =.878E-52
i3 _=58Ac¥l2 -.127E+C2 21555-02




XCI) XE3KHLOG(Y)  ERROR RESID¥¥2
1 P1258401  -o128E¢02  =.4253-04
2 05005 ¢34 o 128E+(2 s 255E-13
3 2110E+02 ~.127E+02 -.952E-03
4 +150E+02 -e127E4(2 s222E=-02
5 22005402 =412BE+L2 ~o307E-32
6 2502402 =s126E+L2 01828=-02
7 «3002¢02 “0125!3"'62 0124E~52
8 o350E+02 "olZ'#E"‘@Z w4 HE=-02
g 2410E+Q2 =01235+02 0 439E=(2
10 s 452E+02 ~2123E402 -e280E=02
11 5005432 =,122E#02 2 113E-02
i2 0 550E5+32 =,121E¢02 -,289E=-C3
13 o 588E452 - s120E+02 o 377504 L
«6532871E-18
P=FITTING
M= i L= 1 N= &
X{1) XERKFLQGLY) ERROR RESID®##2
1 21255401 Se120Te02 3308400
b4 e50E+01 =o123E+52 =511G2+C
3 2190E+D2 =0123E+62. 1626401
4 e150c+02 -s122%+¢02 =, 11GQE+01
5 187E+02 =s122E+02 23S0E+08 o
257 32252E~0
P=-FITTING
M= & L= 2 N= &
X (1) X##KFLOGLY) ERROR RESID#%2
1 0125E¢01 =o1255402 0232E400
2 s500E+01 =01225+02 - 706E+00
3 100E+02 =, 121E+02 2 95SE+00
& ciS0E+G2 -.120zZ+02 —.7GBE+CD
5 s137E+02 ~o1205402 0232E+00 ~
«2021633E=03
P=FITTING
M= 4 L= 3 NE=_ 5
X(I) X ®*KPLOGLY) ERRCR RESID#*2
i 01'2_55;‘_'“01 61231'.+ 02 91695‘?05
2 «eS500E+G] =.1217Z+02 =o5175+00
3 01305432 =o1205¢02 S701E+00
& 21 53E+D2 =,120E¢02 -.517E+00
5 0187E+02 ~21195+02 »169E 400 S
2 10BL7L5E=L3
F=FITTING
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Table (W-4) Example of DIAC

Qutput (12)

_ITERATION PARAMETERS FOR GROUR _ L __ . .. — N i
RESIDUAL LAM3DA OMEGA DIFF PRODIF THE PROPORT IONAL DIFFERENCE CRITERION
15 SATISFIED AS FAR AS MESH LINEcesso
T T 18243907417 .3816318Z+00 {.500000008  16373675E+16  .9958554E+00 0 8 6
 LAG93266L416 __ o 43842770400 _1.500005000 235493636415 . 7872491E+00 - S | 0
.57850275 116  +6361A0uLE+00D 1.5000000600  +2919330E+15  .7203373E+00 0 g 9
o s31YB1050 416 ¢55209402 +26 1,500200C00 216729035415 «6336648E+00 g 0 0
L2E0T5L20416 478527827+ 00 1.5000000030° o1815062E+15  .53313255+00 0 o g
 W155627BE+16 __ .62C0CS53I+00 _ 1.546781478 . 4AA32B2E+1h __ ,4322495E+00 ] 0 a
T.1018128E+16 L 654257CZ+00 1.5646781178 2 166S177E+14 o 3394014E+00 0 ] 0
 .6415736E+15 __ o6301532Z+50 __ 1.546781178 _ 21620144S¢14  o248839SE+00 ) K K B
225499120€+15  o56IQNIET+ID 1.5L6781178  .56B7634E413 L156737e10+00 0 0 1]
_?30BDR5LE41I5 60239773400 1.545781178 37129718413 .10345CHE+00 0 g 0
12215365 +L5 LG0HaB376I4330 1.568991140  o2CE7G3CE#L3 .5 58732e-01 31 0 0
. 7CRAGuASeLE WB7CII2LIGO 1.5648951140 o 15)20747+¢13 3468435601 31 [
INITBLAT+LL LLHGH5HITHE] 1.548991165 608722(E+12 15483L7E-C1 31 | Ty
L L194GBBUTHIY . 5ER296LTHI0___ 14548991140 _ «3150507E+12 __ .7958058£-02 31 31 2
o113136HI+1L W S5AR11199C+30  1.548991140  ,1657544E¢12  .3340814£-02 31 31 0
L BZRGIBIERIZ_ .5374805U+00___ 1,349756167 _ o 880389611 01330692E-02 31 34 0
S3720265E413  e59ud630E+IE  1.549756167  J4BuDBI5EHLL .68306722E-03 31 31 31




A

Table (- 4) Example of DIAC Cutput 03)

_FLUXES IN GROUP

1 FOR COLUMNS 1 70 10

s R 0.CC 5.00 13.01 15, 0€ 20,39 _25.00  306.00 35047 80eGO  45.00
1 6,00 «BBIE+1E eau E+16 _ob7BE+15 o3IJAE+16_ o 213E¢16  ,137E+16_ o 907E+15  .610E+15 L417E+15 L.290E+15
2 5. 0C wBTLETLE o H27E+16 o658IZ+16  .331EH+16  L2IBE416  13HET16  oBBHEHLS  o5O0BE+15 o M10E+15 o285E445
_“___3_“10,uo____,5195+16__g???=+1e 2630E416  o311E+16 1945416 o 125E416  o832E+15 o563E+15 o38BE+15 o272E+15
- 4 15,00 oBRJEH16 S HUTI+16 oSIZELE  269E+16 o 168E+16 11CE+16  o74iE+15 oS0BE415 o354 156 o251 5¢15
5 2000 s 3HIE+1H o 33MT1E  o2B8L4E¢1H L195EH16 o 132E+16  o907EF15 o 628E+15 . 44OE+15 o 311E+15 . 224E+15
& 25.00 L215E¢16 2055416 L1i77E+16  135E046 o987E¢15 S FLiE#15  o510E+16 . 3B67EILS W265E+i6 2 194E+315
o7 30.03 1355416 2129E+16  $114C+16 _ o 926E+15_ o 716E+15 _ (539E+15  401E+15 . 297E+15 o 219E+15 »1B3E+15
- 8 33,380 e 867T+15  oBITE4+LS  4754E+15 L B636E+L5 51354157 o 401E+15 o 308E+15  o23LE+15  o177E +15  o134E615
I BTV 1 ,5oqa+1s _e552E+15 LGI6E+LS o H39E#15 _ 4366I+15 _ o2958+15_ o 233E+15 . 1625 #15 o 141E+#15 o 103E+15
10 45,00 SIBLEC15 T ITIE LS LIHLEFLS 30SEELS w260F 16 W21BE 415 2175E+15  2139E+15 o 110E+15 o86LE+LA
11 50,00 e 25BE 415 425IE+415 42375415 L213E415 .186E+15 157E+15  130E+15 o106E+15  o850E+1i4  673C¢14
12 55.00 W I7PE+15 o 174E+15 o16LE¥L5  w150E415  o133E415 o114E+15 o962E+16 o 796241 2651E+14  o527E+14
13 50.0C 212334135 _ 21213415 ,115,+15 «10BE415  950E¢L4 _ ,B830E+14  ,710E+1b o 5I7E+14 4358 +il  JLLGE14
T 14 65,007 S861EF14 0 LBLIE+14 LBLIEHLL o TSUEFLA 633518 WHULEEIL L BP2E4164 L LLBE4LA o 375Cein L 3I1E+14
15  70.30 2 60BI41L L HINERLE o S576E+14  o53IFE4LL_ (UI2E+LL  oHUGE+14  o3IBEE+14  «333541L 2835414 L B3HEHLG
16 75,00 o H32E+1Y o H42TE+LIN  GBIZ2E+14  GIBTE+14  o357E+18 03225416 o285C+1L L PaBE A1l e PiACH IO T T AT +1t
17 8D.O0G 0310E+14 o 3QTE+1k  «297C0+14 o 281E+1Y o 260E+14  .236E+14 . 211F+1h  L186E+3b  ,161E+14 ,133E+1L
187 85,007 225018 223E+14 o216S+¢1G  205EFIE " J191E 1k LATSE1L L 1SHEFIL L 140EFLh L 122E¥i4 L 106E¢in
19 90,08 W 166E+L14 _albLE+1Q 160E¢18 o 152E+14 o 142E+14 _ (131E+¢14 . 1195+14 ,106E+14  ,935E+13  B15E413
28 95,40 01252414 2uZwlh ,121£+1q +1165+1 4 o109E+14  L10CE+14 . 914E+13 L B21E+13  727E+13  <636E+13
________ 24 106.00 2 9BBE+13 _,979E+13 29538413 2 912E+13 4 858E¥13  o7ISE+I3 o726E+13 o 654E+13 . 583E443  o51iE¢13
22 105.00 0, i " . Ce ° 0, T8, “B. O
23 110. 00 Oo 0. 0o 0. 1 Ceo Do 0 0. b,
TP4 115.00 Uo 0. 0o Go [ Da 0. Ga 0. 0
25 120.00 _ Q. 9. 0 0, T T Be 0. 0 0a
T 726 1z25.00 05275413 o 523E+13 sB11E+4137 L G91E €137 JUB5E413 LL3LE+13 ,392E+13  <3UTEFLI  L29BE413 T J2HGE+13
27 126,00 0385r13  2382E413 G37EH#L3 o 359E+13 o JGOE*13  .316E+13 o 247E+13 255513 L2205+13 L183E+¢13
TT28 135,007 o244T#13  <2B1E+13  L275E+13 o 265E¢13 o 2S51E#13  L233E+13 0212E+13 s1B9E+13 7 L164E+13 T L139E413
29 140.00 e211E+13 L21CE+13 o205E+13  ,1978+13 o187E+13  o174E+13 159E+13 o 142E+13 o 124E+13 o106E+13
30 165,00 2161E+13 < 169E+13 156E+13 oL1S0E¥LT  <143E+13 7 133E¥13 7 .122E€¥13 L109E+F{3 LO959F+13 B275%12
_ 31 150,00 01275¢13 1268413 .123E+13 o119E+13 o 113E¢13 o105E¢13 . 961E¢12 o B86LE¥12 . 7BLE¢12 oB5BEHL2

o
;



£l

Table W-4) Example of DIAC Ouveput (1)

~ FLUXES INM GRoUP 1 FOR COLUMNS 11 _ToO 20 e L i
z /R 6,00 55200 60.00 65,00 _73.08 75.00 80600 85,00
1 B.Dﬂim73205§+1f5__-_-1‘_l’35+15 .105:+15 D- 0 fa o5 16E+4i L s'-iﬂligflf!
T2 T 5.0 L20IEH15 <1LAT+1S o1135+15 0. e 0. SHEOE+1 G L413LCH1h
I 10,00 21958416 (14BE+15  L112E+#15 O, G, 0o «S63E1L L 413E44n
T T ts B30 T W181T#15 0 S13SEFLS L136E+15 G, 9. 0. WSLTERLL L LDPEFLG
5 (.00 < 1635+45  L123E+15 _ o957E+14 O, 0 0. 55195414 L 3IBIE+Ly
I T ¥ W 143T+15  .1J95+15 .8G0E+1e O, 0. as CLAPE+LLY  .3GTE+LY4
7 3C.60 01235415  LQUZE+1L  L74bE+1is O, Do 0o SU3BEFIY L 327E41Y
TTT TR 35,00 _‘",1nsr+1s'"lraas+1u »B3IJELLE 0. 0. 0. 0 391E+1L T L293E#1 4
9 .03 CILPEELN o BHUE4LG W 527F+is 0o De DB 43u2E+14 L 257E+HLYG
) 10 65,00 <B7OUHFLL S 538T+14  LL3LTEIL G 0. 2o CBUZCHAL L PEiEYLL
12 55,08 o GLOT+I4 o 4325414  (ZTuARZ+14 0, 0. C. s2U1E+1N 18LE w1l
12 55,00 L b25T 1l JIL2EYLL  L27TE+L4 O ba B 2191E+14 L1a8Iie
13 60.00 4 331E+14_ .255E+1h4 _ J209FE+14 __L168E+ilk  JISLE+LL ”.1ueE+1u s130E+14 L 11b6Esll
14 £5.06 W 256T+1%  L2UOE+1 4 L170E+14 G1u41E+il L 124E+14 113E414 L102E+14 L 8675+13
15 70.0D __ 449RE+104_ o AGHE+14_ .1365+14 4 114E+14 2 990E+13 7,37u;+13 $T7LEFLS  JEHEE#L]
1 75.00 S153E+1h L1285 +14 o178T+¢104 ,913E+i3 L 7BIEFL3  L681E+13  ,593E+#13 5092413
17 60460 W 1187418 .9945g13__159u5+;3 2T1GE+13 o E16E+13_ oS32E+13 _ ,453E+13 . 334E+13
1 A% .00 e OLAZ+13 W FT5E+13  WBBUS+13  #5BUE+4L3 o 4B3E+13 S 416E+13 o 3578+13 .3058+13
19 90,00 __ . 703E+13 . 6TIE+1]  L5LEE+13 L GL2EH13 o 379E+13  o3255+413  .27SE+13  .23BE4L3
2¢ 95,00 SSU7E+13 GH7IE+13I Wh0uT 13 S3U7E#L3 #297E+13  L255E+412  o218E¢13 . 186E¢13
21 100, G0 . 42ATE13 2305 #43T S 21vD 13 L273E413  ,234E+13  20CE#13  JA71£+13 L 14SE#L3
27 105,90 23352413 J2YITH13 W202I+3i3  W2ABE+:3  «iB88EH13 L1G8E+13  G13ZE+13 L110E413
232 110.00 7853413 42415413 42045¢13  J17HE+L3_ 2 14BE+13_ o126E+13 o 1C73I+13 . 904E+12
24 115.00 0 24GE +1? W 2U2E+13 1BREH13  L141E+#13  L1196+13 o101E+13 o851C+12  L718E+12 .
77777777 25 120,00 22165413 _LATLE#13  o139Z+13 L 115E+13_ o G63E¢12 . BOYE+12 . 62E¢12 _.574f+12
26 125,03 ,13?s+13 W ER4E4L3 L1162+13 L 945E+12  W733C412  654EH12  LGURE412  LLOOE+LR
27 430.00 o 1UTEH13  L11TI4LZ oFR3EFL2  LTTCE+12 4 63IBE+12  L530E+412 o UU3I+IZ  <JTLE+L2
28 135.060 e 114E+13 o OIIT+12  STHLEFLR o B24E+12  #516E+412 o429 +12  35RE+12  (299E¢iZ
29 140,00 .892Z+12 .739E+12 _«H10E+12 L STHE#12 o HIBEF12  L3LTE#12  .29CE+12 242E+{2
30 145, 00 o 701E%412 LGHPE+L1Z LGA8E+12 LGUBE+12 L337E+12 L281E+12 L235E+i2 .196E+12
31 150.00  oB60E+12 L4T71E+12 <393E412 3275212 2726412 o227E+12 o190E+12

<30

s159E+12

80,00 _

2 J12E+14
0313E f‘i"
w310E+14
oJU?E +ih
0233" +1.'-1
S 27OE+1 W
+2LBE+LL
T a223E+Ll
S 19TE LY
N ATES B AN
aA43E+1 G
C1LTE+LL
«925E413
«720E+13
W 557E+13
T u3GE+13
_ +333E+13
=2535+13
@ 231z 4+
. 157E+13
21232 +13
0 I6L4E+12
o 7THiC+12
= 603E+127 .
a1t -
s 385E+12
SE+12
w25[]E +12
2 202E#12 o
e16hE+12
0132E+12

_95.06C0

 J242Eel4

e 2B5E+ 1L
TLa245E41l

«235E¢1L
2 2oL+ 1"«"
Te2l1E+iu
s 19LE e 1Y

17581y

2156355
pliwtl v
«1d13o+10

WeIuE+13 T

«7TSIE+13

TTeB8e1E+13

WHL1EHF13

TTe3TEFL3

275E+13
W 21bE+13
21B3E+13
WA3LE+L3
s102E+13
eol3ge12
__abI3E+12
SG1E+12
.399c+1a__
2 319E+12
2 2BHE+12

TL2G7E+I2 T

s 167E®12
.136E+12

2 110E¥12.




Toes AT

Table GT-#) Example of DIAC Output 05)

TT+35868 " 06°0sT T&
2T+ETTTS  00°swT 08 __
2T+z28T° 0C*0nT 62
- 2T+269T° __ 0D0°SEY €2
27+2012° NC° 62T 22
o 2T+3T92°___ 9G°%2% 92
27+3428° 00 g2t &2
ZT+30T% " 70°STT hE
2T+5uTe" 50°0TT €4
o 2T+TlG9°__ GC°S0T 22
214386 ° 0E°0CT 12
£T+3207° 00*se 22
£T+24E7° peege 6T
- £T+35027° porer ST
£1+2422" a2eas’ 2T
FT+3£e2°  00°Se__ ST
£T+32045° T VA
— £T+3vGbk*  L0°6Y AT
£T+InT" 50%03 €%
£343692° 03'¢s 2T
ET+3R2E" 08°95 T
HT43CTT® opgh QT
WT+3227° BG 0% &
HT43E4TS _ 00°GE @ __
wI+266T" ag*es 2
HT4TELT 00°s2__9
9T+3MET e pg*02 ¢
ST+3E6T° _ 00°ST _ o __
nT+396%" 00°9% £
nT+432002° 00°'s 2
wT43T0Z° oca ¥

T2 01 12 SNHATOD 264 T

doeort 87z

4noys MI s$3xn1i
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r 4 T /7 2!
180 1 T T = 3/
"\ L
) Xoyzs 1 24
P “
" B voib 1
i
/00 _ 2/
MATERIAL
fo [ - /3
VOoID2
20 1 4
CORE
0 . | . . ) — !
g 5 0 60 20 /00
7 K )
Diffusion | Absorbtion |Slowing-Dmx
Constant Cross-sectiort | Cross-Sect: o7t
§ CORE 3.82 0. 0743 |g.0/483
= MATERIAL /7-57 0.03%% | 00155
|

Ff‘} V-2 ?ea'metgf af DIAC Test Calculatiert
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