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- MEMORANDUM FOR: George H. Bidinger ,[,
.

Regulatory and International. y',
,

L
' *

,.
''

Safeguards Branch,,NMSS ,. ;

,;

FROM: = Carl J. Withee
. .

.

"
*

- Transportation Branch, NMSS

' SUBJECT: CRITICALITY CALCULATIONS FOR THE LES APPLICATION .

Enclosed is a report on the calculations preformed in support'of the'
" review of the Louisiana Enrichment Services application ~. The report gives a

'

brief' descriptions of the calculations performed for the ' cases you .specified- '

,
.

along with the calculational results. Most of the resul'ts'are-in-. tabular- 1

form. Also enclosed are parts of the computer generated output. The output

sheets contain a copy of the input data file and th'e page reporting the. f
calculated result. Mixing tables 'for representative cases are also included

as well as the convergence plot's for the KENO calculations. If~you have'any- ,
.

questions or comments please contact me. <>
:

[$fV
.

Carl J. Withee ;
Transportation Branch,-NMSS -;

Enclosures: As-stated

cc: ' R. Chappell ~
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CRITICALITY CALCULATIONS FOR |
LOUISIANA ENRICHMENT SERVICES APPLICATION ;

Criticality analyses were performed to support the review of the ' fixed site
application from Louisiana Enrichment Services. The analyses consist of
determining optimum parameters and calculating -values' of k,,, for- various ;

cases defined by George Bidinger. The report treats:the two major areas of
UO F solutions in process and UF6 product. Calculations using the SCALE22
computational system were performed with the 27-group neutron cross section -
set fevelopg38d by ORNL. The uranium isotopic composition was modeled as a mix i

2of U and 0 with an enrichment of 5.02% by weight. !

!L0 E Solutions
'

22
;

In the analysis of UO F solutions, a PC version of the XSDRNPM code in the !22
SCALE system was used. XSDRNPM is a 1-D code which can handle spheres, i
cylinders, and slabs. Use of this code for the investigation of optimum t

parameters gave smoothly varying deterministic values for k,,, without
statistical variation.

The uranium concentration in a U0 F solution which optimizes k,,, was22
determined for a sphere with a fixed volume of 36.1 liters, an infinitely loreg |
cylinder of diameter 28.5 cm, and an infinite slab of thickness 14.2 cm. Full '

density water reflection was included (35 cm thick'for the sphere and '

cylinder, and 40 cm thick for the slab). Values of k ,, -as calculated for a j
range of uranium concentrations are given in Table 1 ,and graphed in Figure _1.

!.

l
The effect_of different neutron cross section sets was also1 investigated. '

Duplicate runs with PC SCALE were made at 1600 g U/L using the 123-group and .;
16-group Hansen-Roach cross section sets. The resulting values of k,,, _ are i

presented in Table 2. )
i

From the data in Table 1, the concentration of 1600 g U/L was selected as the
for all three geometries. A'value which came closest to the maximum of k,,,
he dimensions which give. _search calculation was performed to determine t

k , = 1 at a concentration of 1600 g U/L with water reflection as reported' )aNove. The calculated dimensions for a just critical configuration are.a
volume of_32.7 liters (radius =19.83 cm) for a sphere, a diameter of L27.226 cm
for an infinitely long cylinder, and a thickness of 13.196 cm for an infinite
slab.

Values of k,,, were calculated for geometry control limits provided to the
analyst. A concentration of 1600 g U/L with full water reflection was also
used for these calculations. For a~ sphere of 26'.9 liters,'k 0.966931;=-

for an infinitely long cylinder of diameter 25.4 cm,. k,,, = 0.$67981;
#

and'for.
an infinite slab of thickness 12.0 cm, k,,, = 0.967259.

ENCLOSURE 1- 1
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Next, a series of calculations was made to determine the volume of a water .

when the sphere contains 38.0 kgs of
reflected sphere which optimizes k,,lculated values of k,,, are given in

.

uranium in a U0 F solution. The ca |22
Table 3 and graphed in Figure 2. j

.

From this data, the' optimum sphere size is found to be 43 liters. This si.ze. 'l
sphere has a concentration of 883.72 g U/L. Using this-concentration, k ,
was calculated for two mass limits when the solution is in a water refle,c,ted

,

sphere. The results are k = 0.95450 for a sphere'with a total mass of 28.3- 'I
kgsuraniumandk,,,=0.86Yd8foraspherewithatotalmassof17.0kgs

,

uranium. !
!

UF Product Material4 ,

.
- !

Because of the more complex geometrical configurations to be treated in the ,

analysis of the UF6 product material, a PC version of the KENO V.a computer |
code in the SCALE system was used to determine values of k,,,. :

To establish an upper limit on the reactivity of the UF product, calculations j
6

were made for an infinite mass with varying degrees of hydrogenous moderator-
'

3present. Results are presented in Table 4 for full density UF at 4.85 g/cm6
with hydrogen atoms added.

The infinite mass calculations bound the calculations for arrays of cylinders; I

containing UF product. The UF cylinders are type 30B and were modeled as e

6 6
right circular cylinders with a 30-inch OD and 76-inch outside length. A 0.5- ;
inch thick cylindrical- shell of carbon steel was included. The cylinders in
the arrays.have a 12-inch spacing between their outside surfaces and each
cylinder was assumed to be completely full.

The first configuration of cylinders was an infinite cubic array where the UF ['6
has three different levels of hydrogen contamination and varying densities of
water are interspersed between the cylinders. These results are provided in :

Table 5. j
L!

The final case is an infinite planar array of UF cylinders lying horizontally. 4
6

on a concrete pad 18 inches thick. The cylinders are positioned 6 inches
above the concrete and the water mist extends 10 meters above the array. The
k,,, values ~for the planar array are given in Table 6. +

Benchmarks I
|

ThePCversionofXSDRNPMwasbenchmarkedagins}3,criticaly3alues reported in :
2" Critical Dimensions of Systems Containing .0, PU, and 0,".LA-10860-MS, j

1986 Revision, Los Alamos National Laboratory, Table 9 (page 33). The ;

parameters came from the first two entries under the data for U(4.89)0 f
Solution, Aluminum Container', Water Reflected. .The enrichment'in the critical . '!22

,

experiments was 4.89% which is very close to the 5.02% limit in the |
application. The calculated values of k , are given in Table 7. An j
investigation.of the effect of smaller m,e,sh intervals around the fuel-

,

reflector interface in the slab geometry did not show an appreciable
difference in the values calculated for k,,,.
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TheLosAlamosreportgivescompositioninformatgnontheU0FUingrams/cm.solutioy5
in

23 g 2terms of an H/ sU atomic ratio and a density of The 0
density was divided by the-fractional enrichment (i.e., 0.0489) to convert to
a density of total uranium for input to the SCALE processor.for UO F,2
solutions. The atomic number densities in the Mixin Table output from the
SCALEcodewerecheckedtodeterminehowwelltheH/g50 ratios were

235preserved. A comparison showed that Los Alamos reported a H/ 0 ratio of 524
versus 526.5 for SCALE in the first critical configuration and 643 versus
645.7 for SCALE in the second-critical configuration reported.

As a second check of the PC version of XSDRNPM, duplicate calculations of the
concentration optimization calculations were performed on the ORNL mainframe
computer. t These duplicate calculations were performed at a concentration of
1600 g U/L'and the results are reported in Table 8. The ORNL values are very
close to the PC generated values.

The XSDRNPM code was also benchmarked against the critical experiment reported
in " Neutron Physics Division Annual Progress Report for Period Ending May 31,-
1966," ORNL-3973 Vol. 1, dated September 1966, page 14. The critical
experiment was a 19 99-inch ID sphere of UO F solution with 910.18 g of U per32
liter and 4.98% enrichment. The calculated k,n was 1.00027.

The PC version of KENO was also benchmarked against critical experiments
reported in " Critical Mass Studies, Part X Uranium of Intermediate
Enrichment," by D.F. Cronin, ORNL-2968, dated September 20, 1960. .The
experiments as reported in Table B-3 on page 46 of the- report are cylinders of =
UO F solution. The calculated values of k,n for selected are cases are given-
in Yable 9.

2
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TABLE 1 ,

Variation of K,g Values
!

CONCENTRATION SPHERE CYLINDER SLAB

(GRAMS U/L) i

1000 0.99051 0.99131 0.98834~

1200 1.00797 1.00989 1.00961
'

'

1400 1.01570 1.01871 1.02098
,

1500 1.01690 1.02043 1.02394

1600 1.01672 1.02076 1.02548 '

'
1700 1.01533 1.01988 1.02581

l
'

1800 1.01288 1.01794 1.02506- "

2000 1.00540 1.01142 1.0'2093

2200 0.99503 1.00209 1.01397E ;

, ,

TABLE 2
.

-j
Calculated K,g' Values for Different Neutron Cross Section Sets ,

NEUTRON CROSS SPHERE CYLINDER SLAB
SECTION SET

123'GR00P 1.02180 1.02376- -1.02389

27 GROUP 1.01672 1.02076- 1.02548

HANSEN-ROACH 1.00130 1.00746 1.01693 j
i

,

i
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- Table 3 .

Variation of K,,, with Sphere Size and Constant Total Mass of U ,

;

VOLUME (L) K..i,
-i

36 0.99615- ;

E 40 1.00039 '

42 1.00120

43 1.00132 ,

44 1.00130 .

!46- 1.00077

48 'O.99966 l
!.

'

50- 0.99812

52 0.99621'
,

t
'

54 0.99385
,

56 0.99124

|
1
+

.

t

TABLE 4 :

Infinite Mass of UF i
3

.

.

:;
H/U K ,, , j

0 0.70857 1 0.00156

0.3 0.84412 1 0.00240

'l.0 1.04523 1 0.00295 '!

:
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TABLE 5
Infinite Cubic Array of UF Cylinders (K,,,)6

.

DENSITY OF INTERSPERSED WATER
"

0 0.05 0.1 1.0
.i

0 0.68912 0.00169 0.7652110.00302 0.6810910.00265 0.5235310.00254 .

0.3 0.8143810.00222 0.8253910.00296 0.74378 0.00265 0.6317010.00269- -|

1.0 -1.0038010.00313 -0.9648310.00305 0.9077810.00334' O.8296910.00338'
=!

i

TABLE 6
Infinite Planar Array of UF Cylinders (K,,,)3

;

DENSITY OF INTERSPERSED WATER !

|0 0.05 0.1 1.0

0 0.4793910.00182 0.5638410.00258 0.5528910.00245 0.5218210.00241 )
!

0.3 0.61132f0.00275 0.6641510.00292 0.6575010.00288 0.6295710.00312 :

1.0 0.8355410.00384 0.8543710.00336 0.8538910.00321 0.8336010.00392-
;
;

:!

-i

-|
TABLE 7

XSDRNPM Benchmark Values of K,,, for' Critical Configurations

H/ s ' G 0/CM SPHERE CYLIN0ER SLAB- i
23 235 3

U

524 0.0425 0.99851 1.01075- 1.03734 ;

643 0.0356 0.99024 1.00181 -1.02586

6

.
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TABLE 8 -!
K,n Values for XSDRNPM Calculations on the ORNL Computer :

:

CONCENTRATION SPHERE CYLINDER SLAB |

(GRAMS U/L)

1600 1.01666 1.02071 'I.02544- -

|
,

|

1

TABLE 9
KEN 0 Benchmark Values of.K,n for Critical-Experiments

,

'23s

H/g2
SC E's G u CYLINDER HEIGHT K*"Rep 35orted 3

U per CH DESCRIPTION. CM 'lH/ U
524 526.0 0.04254 15"-dia.,Al shell .44.78 0.9982010.00392' -

643 645.3 0.03562 30"-dia.,Al shell* 26.49 0.9997010.00385
t

735 733.7 0.03179 20"-dia.,SS shell 40.09 1.00324i0.00389

991 988.1 0.02428 30"-dia.,Al shell* 40.49' l.0052210.00316

994 990.7 0.02422 20"-dia.,SS shell 85.72 0.9984510.00330 i

* Top surface of cylinder is not reflected. .j
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TABLE J 1
XSDRNPM Benchmark Values of K,,, for Critical Configurations

235 3
H/ U G 235U/CM SPHERE CYLINDER SLAB

524 0.0425 0.99851 1.01075 1.03734

643 0.0356 0.99024 1.00181 1.02586

- TABLE A 1
Variation of K,,, Values

UnYSPoP?.G1u) lioYCYoP?,L:1W D O Yn a P ? . C*fW

CONCENTRATION SPHERE CYLINDER- SLAB \
(GRAMS U/L) )

'
1000 0.99051 0.99131 0.98834

#~
1200 1.00797 1.00989 1.00961 i

3 ) 81400 1.01570 1.01871 1.02098- >

+
1500 1.01690 1.02043 1.02394

J 11600 1.01672 1.02076 1.02548
'

1700 1.01533 1.01988 1.02581

1800 1.01288 1.01794 1.02506 I

' #2000 1.00540 l.01142 1.02093 !

22200 0.99503 1.00209 1.01397

( _

!HiWng 7^blo |a
~

TABLE 3
K,,, Values for XSDRNPM Calculations on the ORNL Computer !

CONCENTRATION SPHERE CYLINDER SLAB

(GRAMS U/L)

1600 1.01666 1.02071 1.02544
,

':

|

4
,

)

1
;
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.. primary andule access and input record ( ecale driver - 10/31/90 - 14:00 )

.. : module CSASI will be called+-

UO2F2 SOLUTION OPT.*tf)H CONCENTRATION SEARCH UOXSPOP1.CJW
27GROUPNDF4

. .
INTHottiEDIUM

SOLNUO2F2 1 1000.0 0 1.0 293 92235 5.02 92238 94.98 END '
B2O 2 1.0 293' END

- END CCHP
ic ' secondary module o00008 has been called.

module o00008 is finished..
secondary module o00002 has been called.

' module o00002 is finished.
'

-

,

sscondary module o00007 has been called.
module o00007 is finished.

module esasi is finished.
- modulo XSDRN will be called

SPEERE OPTIMIEATION UO2F2 SOLUTION DENSITY VARIATION
0$$ A3 2 E
1$$ 325810 2 2 16 3 1, - -

''

10 50 0 0 0

2$$ -20000 0-1000
F- 38$ 00010 00000
' 00

'
i? 5** ' A4 0 0 E

T

.1338 12
1483 12
1S** F1
'7

34** F1
T

35** 22I0 34120.5025 55.5025
3633 23R1 35R2
398$ 12 i

40$$ F3
T

WARNING: an "END" statement is assumed at end of itiput file
module xsdrn is finished.
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outer inner 1 - balance eigenvalue 1 - source 1 - scatter 1 - upscat search time
,

; iter iters ratio- -ratio ratio parameter (min)
1. 0 - 7.77156E-16 9.90693E-01 7.23973E-01 1.00000E+00 0.00000E+00 0.00000E+00 0.0722
2' 223 '1.22275E-02 9.04930E-01 -3.55518E+00 -7.67694E-01 ~5.81534E-02 0.00000E+00 0.4338 F

'
3 433 3.07687E-03 1.06331E+00 6.96965E-02 -2.60120E-01 -1.32736E-02 0.00000E+00 0.7788
4 632 1.66297E-03- 1.04482E+00 5.58413E-02 -1.10007E-01 -6,77008E-03 0.00000E+00' 1.1095
5 826 9.62765E-04 11.02571E+00 3.94626E-02--6.68807E-02 -3.84029E-03 0.00000E+00 1.4345
6 - 1005 5,63574E-04 1.01232E+00' 2.61690E-02 +4.12977E-02 -2.22992E-03 0,00000E+00 1.7393
7 1180 3.29841E-04 1.00368E+00 1.66198E-02 -2.51409E-02'-1.30350E-03 0.00000E+00 2.0387

'8 1348 1,92632E-04 9.98321E-01 1.02546E-02 -1.50974E-02 -7.63586E-04 0.00000E+00 2.3287
9 1514 1.11827E-04 9.95084E-01 6.19288E-03 -8.96947E-03 -4.46021E-04 0.00000E+00 2.6162

10 1680 6.45880E-05 9.93154E-01 3.68538E-03 -5.27776E-03 -2.59769E-04 0.00000E+00 2.9047
11 1842 .3.71652E-05 9.92010E-01 2,17381E-03 43.08489E-03 -1.50994E-04 0.00000E+00 3.1875
12 2000 _2.12405E-05 9.91339E-01 1.27225E-03 +1.79368E-03 -8.73533E-052 0.00000E+00- 3.4648
13 2158 1.20168E-05 9.90950E-01 7.38164E-04 -1.03551E-03 -5.01539E-05 0.00000E+00 3.7423
14 2309 6.74592E-06 9,90725E-01 4.25897E-04 -5.93121E-04 -2.86468E-05 0.00000E+00 4.0103
15 2453 3.75028E-06 9.90595E-01 2.44485E-04 -3.37646E-04 -1,62613E-05 0.00000E+00 4.2693
16 2597 2.05093E-06 9.90520E-01 1.39250E-04 -1.90641E-04 -9.13043E-06 0.00000E+00- 4.5293-
17 2741 1.09823E-06 9.90478E-01 7.85954E-05 -1.06328E-04 -5.05883E-06 0.00000E+00 4.7887

Brp to Brp inner afd max, fluz- mat- max. scale coarso ''

iters' int. difference int, factor mesh. r

1 1 1 1 3.25155E-05 9 1.00001E+00 7

2 2 1 23 3.60382E-05 6 1.00002E+00 10
3 3 1 23 3.75900E-05 6 1.00001E+00 .11
4 4 1 23 3.64536E-05 4 1,00001E+00 15 ,

5 5 1 23. 3.20201E-05 3 1.00002E+00 20
6 6 1 23 -2.56733E-05 3 1.00002E+00 20
7 7 1 1. 2.15311E-05 2 1.00003E+00" 29
8 8 1 1 1.99638E-05 2 1.00003E+00J 46
9' 9 1 1 2.06212E-05 1 1.00003E+00 $$:

10 10 1 1 2.10419E-05 '1 1.00003E+00 .8
11 11 1 1 2.11779E-05 1- 1.00003E+00 58
12 12 1 1 2.59491E-05 1 1.00002E+00 : 58 ,

13 13 1 1 2.72963E-05 -1 1.00002E+00 58 !

14 14 1 1 2.70276E-05 1 1.00002E+00 58
15 15 2 58 4.31628E-07 45' 1.00000E+00' 58 -
16 16 2 58 1.16983E-06 58 1.00000E+00 58" i

17 ' 17 2 58 1.34409E-06 58 1.00000E+00 58
18 18 2 58 1.30823E-06 58 1.00000E+00 58
19 19 2 58 1.55924E-06 58 1.00000E+00 58~
20 20 2 58 1.24469E-06- 44 9,99999E-01 58 '. |
21 21 2 58 1.74430E-06 58 1.00000E+00 .58 '

22 22 2 58- 1.58503E-06 58 9.99999E-01 58 ~
t

23 23 - -1 49 1.82279E-05 49 1.00003E+00 58 ,

24 24 1 49 5.12151E-05 49 1.00010E+00 58 i

25 25 1 49 7.42360E-05 49 1.00010E+00 ' 58 ;
26 26 1 50 8.13774E-05 49 1.00018E+00 58 '. ,

27 27- 2 58 1.57003E-06 58 9.99998E-01' 58
'

18 2777 1.23590E-10 9.90513E-01 6.61183E-06 -4.61635E-05 -5.98618E-07 'O 00000E+00 4.8625
final monitor j

lambda 9.90513E-01 production / absorption 9.93206E-01 angular flux on 16
.

- elapsed time 4.86 min.
,
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Ilogiesl ' assignments
mastsr library- 11
working library 0

. scratch file 16 --
new library 1

- deseription
'.p r o b i e migr- asometry (0/1/2/3--inf med/alab/cyl/ sphere 1

,

ism--number of sones 'or material regions 2
ma--mixing table length 7

ibi--shielded cross section edit option (0/1--no/yes) 0

'ibr--bondarenko factor edit option (0/1--no/yes) 0
~ gissopt--dancoff factor option 0

;convergen;e criterion 1.00000E-03 i
,

fasometry correction factor for wigner rational approximation 1.000E+00
'

Sq array has '7 entries. - *

e

*4q array has 7 entries.
Sq array has 7 entries,

s.
f 6q arrey has 2 entries.

*

7q array has 2 entries,
,

8q array has 2 entries. :

9q array has 2 entries. I

10q array has 7 entries.
*

'11q array has 2 entries.

'm 1 x i'n & tab 1e .

entry mixture isotope , number density new identifier ;r

1 1 92235 1.28619E-04 92235
'2 -1 92238 2.40277E-03 92238

3~ 1 8016 3.30051E-02 8016 ,

4: 2 8016 - . 3.33757E-02 208016
5 1 9019 5.06278E-03 9019

~

~6: 1 1001 5.58847E-02 1001
7 2 1001 6.67514E-02 201001

geamstry and material description
zone . mixture outer dimension temperature- extra xs type (0/1--fuel / mod)

*

1' 1 1.00000E+00 2.93000E+02 0.00000E+00 0

2 2 6.00000E+00 2.93000E+02 0.00000E+00 0
2394 locations of 100000 available are required to make a new master containing the self-shielded values

no nuclides in your problem have bondarenko factor deta**bonami will copy from logical 11 to logical 1-

copy. -1001 HYDROGEN from los 11 to log 18 bondarenko trigger 0

copy 1001 HYDROGEN from los 18 to los 1- bondater.ko trigger 0

copy 1001 HYDROGEN from los 18 to los 1 bondarenko trigger 0 o

copy 8016 OXYGEN-16 from log 11 to ics 18 bondarenko trigger 0

copy- .8016 OXYGEN 16 from los 18 to los 1 bondarenko trigger 0-
'. copy 8016 . OXYGEN-16 from log 18 to log 1 bondarenko trigger 0

copy- 9019 FLUORINE . from log 11 to los 1 bondarenko trigger 0

copy 92235 URANIUH-235' from los 11 to los 1 bondarenko trigger 0

copy 92238- URANIUH-238 from los 11 to los 1 bondarenko trigger 0

i

..;

i

.

r

~.

Lc ;.- - _ & _ _ $



(; -se -

fo
-

primary module access and input record ( scale driver - 10/31/90 - 14:00 i-
'module CSASI .will be calleda

UO2r2 SOLUTION OPTIMJM CONCENTRATION SEARCH UOXSPOP2.CJW ,

27GROUPNDF4 INTHOMMEDIUM 5

SQLNUO2F2 1 1200.0 0 1.0 293 92235 5.02 92238 94.98 END
*

B20 2- 1.0 293 END
END COMP

secondary module o0o008: _ has been called.
-module o00008 is finished.

'secondary module oco002 - has been called.

module o00002 is finished,

secondary module o00007 has been called. >

' module o0o007 is' finished.

. module esasi is finished.
' modulo XSDEN will be called-

SP!IERE OPTIMIZATION UO2F2 SOLUTION DENSITY VARIATION
0$$ A3 2. E
188 3 2 58 1 0 221631
10 SD 0 0 0 - *

2$$ '-2 0 0 0 0 0-1000
38$ 00010 00000

-00 <

5** A4 0 0.E
'T-
13$$ 12
1488 12
15** F1 ,

T
*34** F1

T- i
35** 22I0 34I20.5025 55.5025
36$$ 23R1 35R2 ,

3988 12'
40$$ F3

T |
- WARNING: an "END" statement is assumed at and of input file |

. module xsdrn is finished,
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~ outor inner 1 - balance eigenvalue 1 - source 1 - scatter 1 - upscat search time

iter iters ratio ratio ratio parameter (min) '

1 0 0.00000E+00 1.03794E+00 6.75780E-01- 1.00000E+00 0.00000E+00 0.00000E+00 0.0717
2 224 1.14991E-02 9.60462E-01 -2.97702E+00_-7.12224E-01 -5.72462E-02 0.00000E+00 0.4350 I

3 435 3.57958E-03 1.07355E+00 ' 7.41853E-02 -2.46875E-01 -1.56395E-02 0.00000E+00 0.7820
4 634 1.93236E-03 1.05562E+00 5.89497E-02 -1.22658E-01 -7.90128E-03 0.00000E+00 1.1123
5 829 1.08791E-03 1.03836E+00 4.09692E-02 ~7.45847E-02 -4.33048E-03 0.00000E+00 1.4383
6 1008 6.17675E-04 1.02639E+00 2.65169E-02 -4.48945E-02 -2.43159E-03 0.00000E+00 1.7432
7 1181 3.50812E-04- 1.01880E+00 1.63843E-02 -2.65401E-02 -1.37804E-03 0.00000E+00 2.0397 ;

8 1349 1.98328E-04 1.01423E+00 9.80577E-03 -1.54593E-02 -7.81840E-04 0.00000E+00 2.3300
9 1515 1.11466E-04 1.01154E+00 5.74130E-03 -8.89511E-03 -4.42690E-04 0.00000E+00 2.6183

'to 1681' 6.22822E-05 1.00998E+00 3.31249E-03 -5.06979E-03 -2.49930E-04 0.00000E+00 2.9057
11 1842 3.46487E-05 1.00908E+00 1.89494E-03 -2.86994E-03 -1.40836E-04 0.00000E+00 3.1867- |
12 2000 1.90887E-05 1.00857E+00 1.07467E-03 -1.61507E-03 -7.88453E-05 0.00000E+00 3.4648 :

'
13 2157' 1.03993E-05 1.00828E+00 6.04506E-04 -9.01222E-04 -4.38123E-05 0.00000E+00 3.7405
.14 2301 5.60560E-06 1.00811E+00 3.38157E-04 -4.98790E-04 -2.41962E-05 0.00000E+00 4.0005
15 2445 2.96516I 06 1.00802E+00 1.87611E-04 -2.73636E-04 -1.32073E-05 0.00000E+00 4.2595
16 2589 1.53430E-06 1.00797E+00 1.03265E-04 -1.48199E-04 -7.12133E-06 0.00000E+00 4.5185
17 2733 7.73066E-07 1.00794E+00 5.64927E-05 -7.91937E-05 -3.79190E-06 0.00000E+00 4.7778

grp to grp inner 'mid max. flux mst mar, scale coarse
'

| iters int, difference int. factor mesh
1 1 1 1 4,48923E-05 9 1.00001E+00 7 +

2 2 1 23 4.26333E-05 6 1.00002E+00 10
3 3 1 1 4.67628E-05 6 1.00002E+00 11.
4 4 1 1 4.80345E-05 4 1.00002E+00 15
5 5 1 1 4.03032E-05. 3 1.00002E+00 20
6 6 1 1 3.37705E-05 3 1.00003E+00 20 - ,

7 7 1 1 2.81555E-05- 2 1.00003E+00 29 '

8- 8 1 1 2.58802E-05 2 1.00004E+00 '46 |
9 9 1 1 2.58666E-05 1 1.00004E+00' 58 '

10 10 1 1 2.59078E-05 1.1.00003E+00 58
'

11 11 1 1 2.56745E-05 1 1.00003E+00 58
12 12 1 1 3.11512E-05 l' 1.00003E+00 58

11 3 13 1 1 3.25172E-05 1 1.00003E+00 58
14 14 1 1 3.20010E-05 1 1.00003E+00 58
15 15 2 58 4.03558E-07 45 1.00000E+00 58
16 16 2 58 1,10728E-06 58 1.00000E+00 58
17 17 2 58 1.27237E-06 58 1.00000E+00 58 '

18 18 2 58 1.24004E-06 58 1.00000E+00 58
19 19 2 58 1.48152E-06 58 1.00000E+00 58-
20 20 2 58 1.19809E-06 a6 9.99999E-01 58..
21 21 2 58 1.68405E-06 58 1.00000E+00 58 ,

22 22 2 58 1,52920E-06 58 9.99999E-01 58
23 23 1: 49 1.82093E-05 49 1.0000?E+00 58

1 24 24 1 49'4.99113E-05 50 1,00010E+00 58
25 25 1 50 7.24016E-05 50 1.00010E+00 58
26 26 1. 50 7.94274E-05 50" 1.00017E+00. 58-
27 27 2 58 1,56805E-06 58 9.99998E-01 58

18 2769 1.29363E-10 1.00797E+00 4.93372E-C- -3.31795E-05 -3.80416E-07 0.00000E+00 4.8518'
final monitor

|'
. elapsed time 4.85 min.

lambda 1.00797E+00 production /sbsorption 1.01073E+00 angular flux on 16-
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L logicci assignments '|
master library 11

. working library ' O ,

scratch file. 18 i
- nse library 1

'

yrob1ee d e e c.r i p t i o n
_

1 -;
e ;

agr- grometry (0/1/2/3--Anf med/ slab /cy1/ sphere
'

ism--number of mones or material regions 2
ms--mixing table length

~

0 !!
7 .!

ibi--ahielded cross section edit option (0/1--no/yes)
libr--bondarenko factor edit option (0/1--no/yes) 0

issopt--dancoff factor option 0
..-convergence criterion 1.00000E-03 .

'

gaumstry correction factor for wigner rationel apprcrimation 1.000E+00
.

.3q array has 7 entries.
Aq array has 7 entries.
Sq array has 7 entries. ;

6q array has 2 entries.
7q array has 2 entries. 2

Sq errey has 2 entries.
9q array has 2 entries.
10q array has 7 entries.
11g array has 2 entries. I

aixina tab 1e ,

_ entry . mixture isotope number density new identifier ;

1 1 92235 1.54343E-04 92235 1
'

2~ 1 92238 2.88333E-03 92238
3 1 8016 3.29092E-02 8016 j

6- 2 8016 3.33757E-02- 200016 ;)
'

5 1 9019- 6.07334E-03 9019
6 1 1001 5.36677E-02 1001-

.7 2 1001 6.67$14E-02 201001
.

,|geometry and material description
.

extre xs type (0/1--fuel / mod) ;sone . mixture outer dimension- temperature
1 1 1.00000E+00 2.93000E+02 0.00000E+00 0

2 2 6.00000E+00 2.93000E+02 0.00000E+00 0
,

2394 locations of 200000 available are required to make a new master containing the self-shielded values - i
no nuclides in your problem have bondarenko factor data **bonami will copy from logical 11 to logical 1 '

copy. 1001 EYDROGEN. from los 11 to log 18 bondarenko trigger 0 .|
copy- 2001 EYDROGEN from los 18 co log I bondarenko trigger 0 )

copy '1001 HYDROGEN from log 18 to log 1 bondarenko trigger 0 i

copy 8016 OXYGEN-16 from log 11 to los 18 bondarenko trigger 0
.;

copy 8016 0%YGEN-16 from los 18 to los 1 bondarenko trigger 0 1

copy 8016- OXYGEN-16 from log 18 to log .I bondarenko trigger 0 ;

copy '9019 FLUORINE from los 11 to los 1 bondarenko trigger.0 'j
copy 92235 URAN 10M-235 from Icg 11 to ics 1 bondarenko trigger 0 |
copy 92238 URANIUM-238- from log Il to los 1 bondarenko trigger 0 |
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primary module access and input record ( scale driver - 10/31/90 - 14:00 ).
:- ~ sodule CSASI will be calledn

UO2F2 SOLUTION OPTIM0M CONCENTRATION SEARCH UCKSICF3.CJW -|
27GROUPNDF4 'INFBattiEDIUM ';
SOLNUO2F2' 1 1400.0 0 1.0 253 92235 5.02 92233 94.98 END

- R20 2 ~ 1. 0 293 END- [
END COMP 7

secondarr module o0o008 has been called. 1

module o00008 is finished. 'f
secondary module o00002 . has Lesn called. ;

- stodule o00002 is finished.
'

secondary module o00007 has been called.
module o00007 is finished.

'-module esasi le finished. -

-L modulo XSDEN will be called -
*

-SPHERE OPTIMIZATION UOZF2 SOLUTION DENSITY VARIATION
0$$ A3 2 E
. 180 325810 2 2 16 3 1 '

.10 50 0 0 0 j
2$$ -20000 0 -1 0 0 0

'
,

.388 00010 00000 :
00 'l

5** A4 0 0 E
T .i

13$$ 12
1438 ' 1 2
15** F1
'T

'34** F1
T

35** 2210 34120.5025 55.5025
368$ 23R1 35R2
39S$ 12
40$$' F3

'

Y- !

4 . WARNING; an *END" statement is assumed at and of input file
- mndule msdrn le finished.
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outer inner _1 - balance eigenvalue 1 - source' 2 - scatter 1 upscat search time -

iter iters retto ' ratio ratio parameter (min) -

1 0 0.00000E+00 1.07434E+00 6.29954E-01 1.00000E+00 0.00000E+00 0.00000E+00 0.0707 ;

2 224 1.10441E-02 9.9646CE-01 -2.53565E+00 -6.68945E-01 -5.72957E-02 0.00000E+00 0.4338
3 435 4,00976E-03 1.07479E+00 7.82511E-02 -2.43404E-01--1.76975E-02 0.00000E+00 0.7802 :

'4 634 2.1473BE*03- 1.05771E+00 6.16986E-02 -1.33883E-01 -8.79004E-03 0.00000E+00 1.1113 !

5- 829 1.17902E-03 1.04218E+00 4.22182E-02 +8.08325E-02 -4.67453E-03 0.00000E+00 1.4363 f
6 1008 6.52018E-04 1.03147E+00 2.67432E-02 -4.75409E-02 -2.55167E-03 0.00000E+00 1.7412 !

7' 1181 3.60729E-04 1.02479E+00 1,61285E-02 -2.73935E-02 -1.40835E-03 0.00000E+00 2.0378 |
8 1349 1.98614E-04 1.02083E+00 9.41307E-03 -1.55457E-02 -7.78808E-04 0.00000E+00 2.3290 j
9 1515 1.08654E-04 -1.01856E+00 5.37320E-03 -8.71305E-03 -4.29882E-04 0.00000E+00 -2.6165 *

'

10 1679 5.91066E-05 1.01726E+00 3.02482E-03 -4.83784E-03 -2.36785E-04 0,00000E+00 2.9018
11 1838 3.19125E-05 1.01653E+00 1.68665E-03 -2.66726E-03 -1.29911E-04 0.00000E+00 3.1802 -.

12 1996 1.70175E-05 1.01612E+00 9.31519E-04 -1.45894E-03 -7.07107E-05 0.00000E+00 3.4577 !

13 2144 8.97196E-06 1.01590E+00 5.11038E-04 -7.90691E-04 -3.82458E-05 0.00000E+00 3.7223 e

14 2288 4.64491E-06 1.01577E+00 2.78259E-04 -4.24681E-04 -2.04716E-05 0.00000E+00 3.9822
1$ 2433 2.34573E-06 1.01570E+00 1.50164E-04 -2.25195E-04 -1.08112E-05 0.00000E+00 4.2422 i

16 257', 1.15121E-06 1.01566E+00 8.05669E-05 -1.17677E-04 -5.63928E-06 0.00000E+00 4.5022 ;

grp to grp inner afd max flux mat max. scale coarse' (
iters int. difference int. factor mesh . .

1 1 1 1 6.59874E-05 9 1.0000ZE+00- 7 .?
#

2 2 1 23 6.30496E-05 6 1.00003E+00 10 ;

3 3 1 1 6,82288E-05 6 1.00002E+00 11 i

4 4 1. 1 7.00147E-05 4 1.00002E+00- : 15 ;

5 5 1 1 5.8546BE-05 3 1.00004E+00 20 >

6 6 1- 1 4.89036E-05' 3 1.00004E+00- 20 !

7 7 1 1 4.07978E-05 2 1.00005E+00 - 29
8 8 1 1 3.76884E-05 2 1.00005E+00 46 i

9. 9 1 1 3.78018E-05 1 1.00005E+00. 58 |
10 10 1 1 3.79433E-05 1 1.00005E+00 58 -|
11 11 1 1 3.76062E-05, 1 1.00005E+00 58 ,

12 12 1 1 4.57009E-05 1' 1,00004E+00 58
13 13 1 1 4.77543E n3 1 1.00004E+00 58
14 14 1 1 4.71034E-05 1 1.00004E+00 58
15 15 2 58 5.36394E-07 44 1.00000E+00 58
16 16 2 58 1.46005E-06 58 1.00000E+00 58
17 17 2 58 1.67914E-06 58 1.00000E+00 58 ')
18 18 2 58 1.63661E-06 58 1.00000E+00 58 *

19 19 2 58 1.94664E-06 -58 1.00000E+00 58
20 20 2 58 1.5538BE-06 44 9.99999E-01' 58 ,

21 21 2 58 2.21048E-06 58 9.99999E-01 58 1

22 22 2 58 2.00681E-06 58 9.99999E-01 ~ 58 |

23 23 - 1- 48 2.33847E-05 49 1.00004E+00 58 |
24 24 - 1- .49 6,5003BE-05 49 1.00013E+00 58 ' |
25 25 1 49 9.41431E-05 49 1.00013E+00 58 :
26 26 2 SS 2.84832E-06 58 9.99996E-01 58
27 27- 2 58 2.30006E-06 58 9.9999BE-01 58

'I17 2614 1.34514E-10 1.01570E+00 7.36404E-06 -4.80615E-05 -$.60508E-07 0.00000E+00 4.5773
final monitor

.

j
,

lambda 1.01570E+00 production / absorption 1.01850E+00 angular flux on 16
- elapsed time 4.55 min.
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logical assignments
master library 11
working library 0 -

t
scraLcb file - 18
new library. 1-
prob.1ea deocript1On
:igr- geometry (0/1/2/3--int med/ slab /cy1/spbero 1

ism--number of zones or material regions 2 .

ms--mixing table length 7 |

.ibl--ahielded cross section edit option (0/1--no/yes) 0
ibr--bondarenko f actor edit option (0/1--no/yes) 0 !{
issopt--dancoff factor option

.

0

convergence criterion 1.00000E-03
gnometry correction facter for wigner rational approximation 1.000E+00 ;

3q array has 7 entries, j
eq array has 7 entries.
Sq arrey bas 7 entries. ;

6q array bas 2 entries. ,

7q array has 2 entries. j
8q array has 2 antries. |
9q array has 2 entries. -|

20q array has 7 entries. :}
11q array bas 2 entries. ,

aixing tab 1e ;|
entry mixture isotope number density new identifier !

-1 1 92235 1.80066E-04 92235 .!
2 1 92238 3.36388E-03 92238
3 1 8016 3.28133E-02 8016 |
4 2 8016 3.33757E-02 208016 _i

!5 1 9019 7.08790E-03 9019
6 1 1001 5.14508E-02 1001 'I
7 2 2001 6.67514E-02 201001 I

geometry and material description |
sono mixture outer dimension temperature extra xs type (0/1--fuel / mod) ,

1 1 1.00000E+00 2.93000E+02 0.00000E+00- 0 -|
2 2 6.00000E+00' 2.93000E+02 0.00000E+00 0

.

|
|

2394 locations of 100000 evailable are required to make a new master containing the self-shielded values

no nuclides in your problem bave bondarenko factor data **bonami will copy from logical 11 to logical .1 !
copy- 1001 EYDROGEN from log 11 to los 18 bondarenko trigger D 15

copy- 2001 RYDROGEN from los 18 to los 1 bondarenko trigger 0 {-,

copy. 2001 HYDROGEN from los 18 to .los 1 bondarenko trigger 0 -i
copy 8016 OXYGEN-16 from log 11 to log 18 bondarenko trigger 0

copy 8016 OKYGEN-16 from los 18 to log i bondarenko trigger 0

copy 8016 OXYCEN-16 from log 18 to log 1 bondarenko trigger 0

copy 9019 FLUQRINE from log 11 to los I bondarenko trigger 0
.,

copy 92235 URANIUH-235 -from los 11 to los 1 bondarenko trigger 0 I

copy 92238 URgNID1-238 from Ice 11 to los I bondarenko trigger 0 *

r

e
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.: primary module access and input record ( scale driver - 10/31/90 - 14:00 )
.

'

module CSASI. will be celled-
'

- *-
. ,

.

UO2F2 SOLUTION OFTIMUM CONCENTRATION SEARCH UOXSPCFM.CN
27GROUPEDF4-. .

INFRattfEDIUM
,

30LNUO2F2 1 1600.0 0 1.0 293 - 92235 5.02 92238 94.98 END
II20 2 1.0 293 END
END COMP'

secondary asodule oDo008 has been called.s
,

snodule o00008 is finished,

secondary module o00002 has been called,
module o0o002 - is finished.
secondary module o00007- has been called. i

' module o00007 is finished, t

-module esasi is finished. L

- '- modulo XSDEN will be called
"

SFilERE OFTIMIZATION UO2F2 SOLUTION DENSITY VARIATION
?0$$ A3 2: E .

- 133 .3 2 58 1 0 221631
10 50 0 0 0 l

2$$ -20000 0 -1 0 0 0

' 338 ' 00010 00000
,

'00 ')
$** - A4 0 0 E

'

T
13$$ 12

'

14$$ 12
15** F1

7 ,

''.34** F1
T ,

'-15** 2210 34I20.5025 55.5025
36JS 23R1 35R2
3938. 1 2
40$$ F3

.7 __ |
''WARNING: an "END" statement is asstaned at end of input' file

moduld andrn is finished. j,
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outer inner 1 - balance- e18envalue 1 - source 1 - scatter 1 * upscot search' time
iter iters ratio ratio ratio parameter (min)

1 0 4.44099E-16 1.10275E+D0 5.86581E-01 1.00000E+00 0.00000E+00 0.00000E+00 0.0713
2 224 1.08057E-02 1.01784E+00 -2.18874E+00 -6.35001E-01 -5.8085CE-02 0.00000E+00 0.4348
3 436 4.369772-03 1.0703?E+00 8.20670E-02 -2.45986E-01 -1.94265E-02 0.00000E+00 - 0.7827
4 637 2.31211E-03 1.05428E+00 6.42108E-02 -1.43903E-01 -9.45361E-03 0.00000E+00 1.1158
5- $32 1.2408'E-03 -1.04022E+00 4.32952E-02 -8.59253E-02 -4.89558E-03 0.00000E+00 1.4420
6 1012 6.70143E-04 1.03058E+00 2.68844E-02 -4.94612E-02 -2.60705E-03 0.00000E+00 1.7475
7 1185 3.62678E-04 1.02459E+00 1.58788E-02 -2.78594E-02 -1.40781E-03 0.00000E+00 2.0443
8 1353 1.95355E-04 1.02110E+00 9.07598E-03 -1.54671E-02 -7.62386E-04 0.00000E+00 2.3343
9 1519 1.04467E-04 1.01912E+00 5.07349E-03 -8.48146E-03 -4.12043E-04 0.00000E+00 2.6228

10 1683 .5.54998E-05 1.01801E+00 -2.79677E-03 -4.60553E-03 -2.22139E-04 0.00000E+00 2.9075
11 1841 2.92192E-05 1.01740E+00 1.52751E-03 -2.48211E-03 -1,19255E-04 0.00000E+00 3.1857
12 1999 '1.51555E-05 1.01706E+00 8.25996E-04 -1.32615E-03 -6.34363E-05 0.00000E+00 3.4630
13 2146 7.74784E-06 1.01688E+00 4.43663E-04 -7.01072E-04 -3.34989E-05 0.00000E+00 3.7260
14 2295 3.86752E-06 1.01678E+00 2.36421E-04 -3.66653E-04 -1.74706E-05 0.00000E+00 3.9922
15 2442 1.87309E-06 1.01672E+00 1.25082E-04 -1.88946E-04 -B.9BB92E-06 0.00000E+00 4.2550
16 2586 8.72096E-07 1.01669E+00 6.58878E-05 -9.58394E-05 -4.56247E-06 0.00000E+00 4.5140

grp to grp inner afd max. flux maf max scale coarse
iters int. difference int. factor mesh

1 1 1 1 7.16262E-05 9 1.00002E+00 7
2= 2 1 1 6.'9478E-05 6 1.00004E+00 10 .
3 3 1 1-7.35625E-05 6 1.00003E+00 11
4 4 1 1 7.52551E-05 4 1.00003E+00 15
5 5 1 1 6.25122E-05 3 1.00004E+00 20
6 6 1 1 5,19438E-05 3 '1.00005E+00 20
7 7 1 1 4.29223E-05 2 1.00006E+00 29
8 8 1 1 3.96195F-05' 2 1.00006E+00 46
9 9 1 1 3.93803E-05 1' 1.00006E+00 58

10 10 1 1 3.93018E-05 1 1.00005E+00 58
11 11 1 1 3.87293E-05 1 1.0000$E+00 58
12 12 1 1 4.69521E-05 1 1.00004E+00 58.
13 13 1 1 4.89468E-05 1 1,00004E+00 58
14 14 1 1 4.82310E-05 1 1.00004E+00 58
15 15 2 58 5.14021E-07 44 1.00000E+00 58
16 . 16 2 58 1.42010E-06 58 1.00000E+00 58

f 17 17 2 58 1.63592E-06 $8 1.00000E+00 58

[ 18 18 2 58 1.59633E-06 58 1.00000E+00 58
[ 19 19 2 58 1.90038E+06 58 1.00000E+00 58

20 20 2 $? 1.53295E-06 44. 9.99999E-01 58
21 21 2 58 2.18657E-06 58 9.99999E-01' 58
22 22 2 58 1.98873E-06 58 9.99999E-01 58
23 23 1 49 2.33967E-05 49 1.00004E+00 58
24 24 1 49 6.41589E-05 49 1.00012E+00 58
25 25 1 49 9.28527E-05 49 1.00013E+00 58
26 26 2 58 2.62862E-06 58 9.99996E-01 58-
27 27 2 58 2.19674E-06 58 9.99998E-01 58

17 2623 1.39183E-10 1.01672E+00 6.11959E-06 -3.83822E-05 -3.34441E-07 0.00000E+00 4.5902
final monitor

lambda 1.01672E+00 produc tion / absorption - 1.01955E+00 angular flux on 16
elapsed time 4.59 min.
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ilogical ass'gnments-a

masLar library 11
11 working library 0

scratch file 18
'

. new library - 1 ]
-

.y z o b 1 e a deaer1ption
.

1 'i.

.

15r-* geometry (0/1/2/34-luf med/ slab /cy1/ sphere-
Lam--number of zones or material regions - 2

Jes--mixing table length 7

- -tibl--shielded cross section edit option (0/1--no/yes) 0

: ibr--bondarenko f actor edit option (0/1--no/yes) 0'
:issopt--dancoff factor option 0

| convergence criterion 1.00000E-03
= ssometry correction factor for wigner rational approximation 1.000E+00

Sq erray has 7 entries. .i
I

4q array han 7 entries.-
.

Sq arrey has 7 entries.
6q array has 2 entries.
7q array has 2 entries.
8q array has' 2 entries.
9q stray.has 2 entries.

10q array has 7 entries |
liq array has- 2 entries,

mixing tab 1e
entry - mixture . isotope number density new identifier

..1 - 1 .-. 92235 2.05790E-04. 92235
]

2. 1 92238 3.84444E-03 92238 1

'3" 1 8016 3.27174E-02 8016
4 -- -2 8016 3.33757E-02 208016
5- 1 9019 8.10045E-03 9019
6 1 1001 4.92339E-02 1001
7. 2 2001 6.67514E-02 201001

seamstry and material description 1

zone mixture outer dimension temperature extra xs type (0/1--fuel / mod) |
1 '1 1.00000E+00 2,93000E+02 0.00000E+00 0 |

2 2 6.00000E+00 2.93000E+02 0.00000E+00 0
_ .)

2394 locations of 100000 available are required to make a new master containing the zelf-shielded values
.

' no nuclides in your problem have bondarenko factor data **bonami will copy from logical 11 to logical 1.
copy 1001 KYDROGEN from los 11 to los 18 bondarenko trigger 0 ;j
copy 1001 HYDROGEN from log 18 to log 1 bondarenko trigger 0 i

copy -2001 HYDROGEN from log 18 to los 1: bondarenko trigger 0 il
copy- 8016 OXYGEN-16 from log 11 to log 18 bondarenko trigger 0 -

icopy- 8016 OXYGEN-16- from log 18 to log 1 bondarenko trigger 0

. copy 8016 OXYGEN-16 from los 18 to los 'l bondarenko trigger 0 ~!
copy .9019 FLDORINE from log 11 to log 'l bondarenko trigger 0 .)

!-copy 92235 URANIUM-235 from log 11 to los 1 boniarenko trigger 0

copy 92238 URANIUH-238 from log 11 to log i bondarenko-trigger 0

'l

!

4

'

,. j
,

.

I

'. ]i

~|

.8.

I
1

I



. - - ... .-
. . .

b

&

i|a. .. g ..

,

prbaa.ry module access and input' record ( scale driver - 10/31/90'- 14:00 )
. i'

t, sadule CSABI will be callad
UO2F2 SOLUTION OPTINUM CONCENTRATION SEARCH UOXSPOPS.C N
27GROUPNDT4 INTBOff!EDIUM -

3 .' SOLNUO2F2' i 1800.0 0 1.0 293' 92235 5.02 92238 94.98 END I

H2O -2 1.0 293 END '[
END Cane ;

secondary module o0o008 .has been called. ,

module o00008 is firished. '|
secondary module oco002 has been called, j

-module o00002 is finished. ;
secondary module oDo007 has been called,
module'oDo007 is finished.

'
module esasi is finished.

*
- modulo XSDRN will be called

'SFHERE OPTIMIZATION UO2F2 SOLUTION DENSITY VARIATION ?

0$$ A3 2. E 'f
138 .3 2 58 1 0 221631 '!

:"10 50 0 0 0
288 -20000 0-1000 ,

3$$ 00010 00000 !

00 |
*

$** A4 0 0 E
T o

13SS 12
it% 12 'i
15** F1

!T
34** F1 >

'T
35** 22I0 34120.5025 55.5025

'

368$ 5.3R3 35R2
39$$ 12
40$$ F3

-T
W1JtNING: an "END" statement is assumed at end of input fi.'- {|

module madrn is finished. |
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: outer inner 1 - balance eigenvalue 1 - source 1 - scatter 11- upscat search _ time
iter iters ratio ratio ratio . parameter _ (min) ,

1 0 1.11022E-16 1.12487E+00 5.45794E-01 1.00000E+00 0.00000E+00 0.00000E+00.. 0.0725
2 224. 1.07345E-02 1.02822E+00 -1.90992E+00 -6.11504E-01 -5.94098E-02 0.00000E+00 0.4357 t

3 436 4.66600E-03 1.06218E+00 8.57672E-02 -2.52434E-01 -2.08364E-02 0.00000E+00 0.7837
4. 637 2.43273E-03 1.04701E+00 6,65811E-02 -1.52955E-01 -9.920022-03 0.00000E+00 1.1170 e

5 832- 1.27823E-03 1.03415E+00 .4.42558E-02 -9.01104E-02 -5.01620E-03 0.00000E+00 1.4428 g

6 1012 6.76211E-04 1.02532E+00 .2.69928E-02 -5.08468E-02 +2.61548E-03 0.00000E+00 1.7487
7 1185 3.58702E-04 1 01987E+00 1,56434E-02 -2.80640E-02 -1.38519E-03 0.00000E+00 2.0462
8 1353 1.89376E-04 1.01672E+00 B.77453E-03 -1.52724E-02 -7.36170E-04 .0.00000E+00 2.3362 ;
9 1519 9.91986E-05 1.01497E+00 4.81450E-03 -8.20988E-03 -3.90467E-04 0.00000E+00 2.6237 '

10. 1681 5.15866E-05. 1,01399E+00 2.60642E-03 -4.37019E-03 -2.06622E-04 0.00000E+00- 2.9065 ;

11 1839 2.6 5128E-05 1.01346E+00 1.39710E-03 -2.30743E-03 -1.08680E-04 0.00000E+00 3,1838 '

12 1989 1.34256E-05 1.01317E+00 7.42614E-04 -1.20671E-03 -5.67258E-05 0.00000E+00 3,4512 ;

13 2139 6.65538E-06 1.01302E+00 3.91571E-04 -6.24113E-04 *2.92902E-05 0.00000E+00 3.7185
1,14 2289 3.20720E-06 1.01293E+00 2.04958E-04 -3.18379E-04 -1.49329E-05 0.00000E+00 3.9857

15 2438 1.48611E-06 1.0128*E+00 1.06645E-04 -1.59826E-04 -7.50216E-06 0.00000E+00 4.2512 7

16 2583 6.44641E-07 1.01286E+00 5.51665E-05 -7.86071E-05 -3.68934E-06 0.00000E+00 4.5123
grp to grp inner mid mar. fluz maf max. scale coarse '

iters int. difference int, factor mesh
1 1 1 1 7.88171E-05 - 9, 1.00002E+00 7

2 2 1 1 7.12646E-05 6 1.00004E+00 10 !
3 3 1 1 7.89856E-05 6 1.00003E+00 - 11 ;

4 4 1 1 8.03194E-05 4 1.00003E+00 15
5 5 1 1 6.70117E-05 3 1.00004E+00 20

'

I6 6 1 1 5.53605E-05 3 1.00005E+00 20
7 7 1 1 4.53911E-05 2 1.00006E+00 29
8 8 1 1 4.20189E-05 2 '1.00006E+00 . 46
9 9 1 1 4.15052E-05 1

10 10 1 1 4.13131E-05 1 ~ 1.00006E+00
58

'1.00006E+00 58
'

11 11 1 1 4.05737E-05 1.- 1.00006E+00 58
12 12 1 1 4.91180E-05 1 1.00005E+00' 58 &

13 13 1 1 5.11110E-05 1 1.00004E+00 59- |
14 14 1 1 5.03398E-05 1 1.00004E+00 58'

'

15 15 2 58 5.00259E-07 45 1.00000E+00 58
16 16 2 58 1 38379E-06 58 1.00000E+00 '58 i
17 17 2 58 1.59497E-06 58 1.00000E+00- 58- i
18 18 2 58 1.55843E-06 5A 1.00000E+00 58 - i
19 19 2 58 1.85826E-06 58 1.00000E+00 58 i

20 20 2 56 1.52984E-06 46 9.99999E-01 58 I

21 21 2 58 2.17229E-06 58 9.99999E-01 58' !
22 22 2 58 2.01253E-06 58 9.99999E-01 58 !
23 23 1 49 2.34751E-05 49 1.00004E+00 58 i
24 24 1 49 6.35622E-05 49 1.00012E+00- ' 58 |
25 25 1 49 9.19220E-05 49 1.00013E+00 58

'26 26 2 58 1.69160E-06 58 9.99997E-01 58
27 27 2 58 1.34005E-06 58 9.99998E-01 58 !

'17 2620 1.43466E-10 1.01288E+00 5.05549E-06 -3.08936E-05 -1.12397E-07 0.00000E+00 4.5880
final monitor i

lambda 1.01288E+00 production / absorption 1.01572E+00 angular flux on 16 !
- elapsed time 4.59 min. '[
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' logica1' assignments-

y mister library 11
working library 0
scratch file 18 ..i

!new library 1

prob 1ee deseription
agr- geometry (0/1/2/3--int med/ slab /cy1/ sphere' 1

: sam--number of sones or material regions 2
1ms--mixin6 table length 7

ibl--shielded cross section edit option (0/1--no/yes) 0
;ibr---bondarenko factor edit option (0/1--no/yes) 0

.1ssopt--dancoff factor option 0
i convargence criterion 1.00000E-03
.geomatry correction factor for wigner rational approximation 1.000E+00

3q array has 7 entrans.
Aq array has 7 entries.
Sq array has 7 sutries.
6q array has 2 entries.
7q array has 2 entries.
Sq array has 2 entries.
9q array has 2 entries.

10q array has 7 entries.
lig array has 2 entries.

;a1x1na tab 1e
entry - mixture. isotope number density nww identifier

1 1 92235 2.31514E-04 92235
2 1 92238 4.32499E-03 92238
3 1 8016 3.26215E-02 E016
4 2 8016 3.33757E-02 208016
5 1 9019. 9. 13M E-03 9019
6 1 1001 A.7C;69E-02 1001
7 2 1001 6.67514E-02 201001

asometry and material description
zone . mixture. outer dimension- temperature ' extre xs. type (0/1--fuel / mod)

1 1 1.00000E+00- 2.93000E+02 0.00000E+00 0-
2 2 6.00000E+00 2.93000E+02 0.00000E+00 0

2394 locetions of 100000 available are required to make a new master containing the self-shielded values
no nuclidee in your problem have bondarenko factor data **bonami will copy from logical 11 to logical 1
copy 1001 HYDROGEN from los 11 to los 18 bondarenko trigger 0

copy 2001 HYDROGEN from log 18 to log 1 bondarenko trigger 0
copy 1001 HYDROGEN from los la to log I bondarenko trigger 0

ccopy 8016 CKYGEN-16. from los 11 to log 18 bondarenko trigger 0-

copy- 8016 OXfGEN-16 from log 18 to los 1 bondarenko trigger 0

copy 8016 CXYGEN-16 from log 18 to los 1 bondarenko trigger 0
copy 9019- FLUORINE from log 11 to los 1 bondarenko trigger 0

copy 92235 URANIUM-235 from los 11 to los 1 bondarenko trigger 0'
copy 92238 URANIUM-238 from los 11 to log 1 bondarenko trigger 0
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primary module access and input record ( scale driver - 10/31/90 - 14:00 ) 'f(?
' module CSASI will be etz:ed~~

UO2T2 SOLUTION OPTIMUM CONCENTRATION SEARCH.- UOXSPOP6.CJW. [
27CROUPNDF4 . INFHONNEDTdM ,

SQLNUO2F2 1 2000.0 0 1.0 293 ' 92235 5.02 92238 94.98. END .i
~

H2O 2 1.0 293 END
END'00MP ~|

sscondary module oco008 has been enlled. j
module o0o008- is finished. 1

secondary module o00002 has been called. .|
module o0o002 is finished. +

. secondary module o00007 .has been called. I

module oDo007 As finished. .}
module esasi.- - is finished. ''

,

' module KSDRN will be called |L -'

! SPHERE OPT 1MIZATION UO2F2 SOLUTION DENSITY VARIATION ,

'
0$$ .A3 2. E
1$$ 3 2 58 1 0 221631 .|
10 $0 0 0 0 ;

2$$ . -2 0 0 0 0 0-1000 .:
3$$ 00010 00000 |

00 |
5** A4 0 0 E t

T-
133$ 12

,

!
14$$ 12- .1

j15** F1
T !

34** T1
T

3$** 22IO 34120.5025 55.5025
363$ 23R1 35R2
39$$ 12 '
'40$$ F3

T
WI.RNING: an *END" statement is assumed at end of input file ,

module xsdrn is finished. 6
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' outer inner 1 - belance etBenvalue 1 -. source 1 - scatter l'- upscat search time

-itor iters' ratio ratio _ ratio parameter (min) t

1 0 -2.22045E-16 1.14187E+00 5.07739E-01 1.00000E+00 0.00000E+00 0.00000E+00 0.0733 -|
2 225 1.07898E-02 1.03027E+00 -1.68191E+00 -5.94483E-01 -6.10889E-02 0.00000E+00 0.4375 !

3 439 4.90653E-03 1.05118E+00 8.94584E-02 -2.61437E-01 -2.19524E-02 0.00000E+00 0.7872 i
4 --642 2.51570E-03 1.03691E+00 6.88765E-02 -1.61252E-01 -1.02186E-02 0.00000E+00- 1.1233 '

5 839 1.29537E-03 1.02498E+00 4.51288E-02 -9.35687E-02 -5.05521E-03 0.00000E+00 1.4518
6 1023- 6.71701E-04 1.01680E+00' 2.70404E-02 -5.17766E-02 -2.58407E-03 0.00000E+00 1.7632 -
7 1199 3.49872E-04 1.01174E+00 1.53988E-02 -2.80276E-02 -1.34498E-03 0.00000E+00 2.0643
8 1368 1.81649E-04 1.00884E+00 8.49942E-03 -1.49845E-02 -7.03836E-04 0.00000E+00 2.3555
9 1535 9.35636E-05 1.00724E+00' 4.59433E-03 -7.92370E-03 -3.67760E-04. 0.00000E+00. 2.6447

10 1697 4.78114E-05 1.00635E+00 2.45199E-03 -4.15022E-03 -1.9171'E-04 0.00000E+00 2.9275
11 1855 2.41067E-05 1.00588E+00 1.29614E-03 -2.15558E-03 -9.92870E-05 0.00000E+00 3.2048

*
12 2004 1.19490E-05' 1.00562E+00 6.79612E-04 -1.10815E-03 -5.10011E-05 0.00000E+00 3.4703
.13 2154' 5.76089E-06 1.00548E+00 3.53194E-04 -5.62412E-04 -2.5840$E-05 0.00000E+00 3.7375
14 2306 2.69239E-06 1.00540E+00 1.82634E-04 -2.80942E-04 -1.29468E-05 0.00000E+00 4.0078
15 2455 1.19268E-06 1.00536E+00 9.38192E-05 -1,37982E-04 -6.37108E-06 0.00000E+00 4.2733 i

Brp to grp inner afd max. flux msf max. scale coarse e

iters int, difference int. factor mesh. ;
1 1 2 19 1.27614E-05 27 1.00000E+00 7 |
2 2 1 1 8.95582E-05 6 1.00005E+00 10
3 3 2 20 9.82219E-06 10 9.99999E-01 12 ' '

4 4 2 20 7.27390E-06 8 9.99999E-01 15 |
5 5 1 1 8.76393E-05 3 1.00006E+00 20
6 6 1 1 7.28416E-05 3 1.00007E+00 20

'

7 7 1 1 6.01952E-05 2- 1.00008E+00 29
8 8 1 1 5.613$5E-05 2 1.00009E+00 46 ;

9 9 1 1 5.79296E-05 2 1.00008E+00 4E-
810 10 1 1 5.63400E-05 1 1.00008E+00 . 58

11 11 1 1 '5.56604E-05 1 1.00008E+00 58 I

12 12 .1 1 6.77899E-05 1 1.00007E+00 58 ;

13 13 1 1 7.08430E-05 1 1.00006E+00 58 - f
14 14 1 1 7.01655E-05 1 1.00006E+00 58
15 15 2 58 6.89233E-07 44 1.00000E+00 58
16 16 2 58 1.85502E-06- 58 1.00000E+00 58
17 17 2 58 2.13466E-06 58 1.00000E+00 58
18 18 2 58 2.08585E-06 58 1.00000E+00 58
19 19 2 58 2.47475E-06' 58 1.00000E+00 58' |

!20 ' 20 . 2 58 2.00578E-06' 44 9.99999E-01 58
21 21 2 58 2.88933E-06 58 9.99999E-01 58 .

22 22 2 58 .2.66992E-06 58 9.99999E-01 58
23 23 1 48 3,04246E-05 48 1.00005E+00 58

'

24 24 l' 48 8.36034E-05 49 1.00016E+00 58
25 25 2 57 1.11844E-06 57 9.99999E-01 58 t

26 26 2 58.2.29189E-06 58 9.99996E-01 58 3

27 27 2 58 1.79868E-06 58 9.99998E-01 58
16 2496 1.47432E-10 1.00540E+00 9.2689BE-06 -5.36472E-05 -3.48091E-07 0.00000E+00 4.3547

'
final monitor

lambda 1.00540E+00 production / absorption 1.00824E+00 angular flux on 16 - 4

- elapsed time 4.35 min.
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logic =1 assignments
" matter library . 11

.tworking library 0
.gerstch' file 18

'

'new library 1 |

. ' prob 1em 'deseription ,
igr- geometry (0/1/2/3--int med/ slab /cy1/ sphere 1

'!tem--number of zones or material regions 2
me- mixing table length - 7 ,

ibl--shielded cross section edit option (0/1--no/yes) 0
,

'ibr--bondarenko factor edit option (0/1--no/yes) 0

issopt--dancoff factor option- 0 -

convergence criterion 1.00000E-03 l

gsomstry correction factor for wigner rational approximation 1.000E+00
3q array has 7 entries. [

'*
,4q array has 7 entries.
Sq array has 7 entries.
. 6q arrey has 2 entries.
7q array has 2 entries.
Sq array has 2 entries.
9q array has 2 entries. !

:10g array has 7 entries.
11q array has 2 entries.

"

. mixing tab 1e

.cntry mixture isotopo number density new identifier
1 1 92235 2.57238E-04 92235
2 1 92238 4.80555E-03 92238

,

3 1 8016 3.25255E-02 8016 .;
4 2 8016 3.33757E-02 208016
5 1 9019 1.01256E-02 9019

!'6 1 1001 4.48000E-02 1001
7 2 1001 6.67514E-02 201001 *

geometry and material description
zone mixture' outer dimension temperature extra xs type (0/1--fuel / mod) .{

1 1 1.00000E+00 2.91000E+02 0.00000E+00 0

2 2. 6.00000E+00 2.93000E+02 0.00000E+00 0 -i

2394 locations of 100000 available are required to make a new master containing the self-shielded values
'

no nuclides in your problem have bondarenko factor date**bonami will copy from logical 11 to logical 1-
copy. 1001 HYDROGEN 'from log 11 to los 18 bondarenko trigger 0

copy 1001 RYDROGEN. from log 18 to los 1 bondarenko trigger 0

copy 2001 BYDROGEN from los 18 to log I bondarenko trigger 0

copy 8016- OKYGEN-16 from log 11 to log 18 bondarenko trigger 0

copy. 8016 - OXYGEN-16 from los 18 to los 1 bondarenko trigger 0

copy 8016 OXYGEN-16 from log 18 to los 1 bondarenko trigger 0

copy 9019 FLUORINE from los 11 to log- 1 bondarenko trigger 0

copy 92235 URANIUH-235 from log 11 to los 1 bondarenko trigger o

copy 92238 URANIUM-238 from log 11 to log-.1 bondarenko trigger 0
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primary module access and input record t' scale driver . 10/31/90 - 14:00 )
- module CSASI will be called -

UO2F2 SOI.UTION OPTIMUM CONCENTRATION SEARCH - UOXSPOP7.CJW -

27GROUPNDF4.
. .

INFHotNEDIUM-
SOLNUO2F2 '1 2200.0 0 1.0 293 92235 5.02 92238 94.98 END
E20 2 1.0-293 END ,

END COMP
secondary module o00008 has been called. ,

module o0o008 ' is finished,

secondary module o00002 has been celled.
module oco002 is finished.
secondary module oco007 has been called. !

module o00007 is finished.
module caesi is finished. '

'
modulo XSDRN will be called'-

SPHERE OFTIMI2ATION UO2F2 SOLUTION DENSITY VARIATION
0$$ A3 2 E
1$$ 3 2 58 1 0 2 2 16 3 1 ;

'
.10 50 0 0 0

2$$ -20000 0-1000 '

338 00010 00000
00 ;

5** A4 0 0 E !

T I

13$$ 12
140$ 12 |
15** F1

T
34** F1

7
35** 2210 34220.5025 55.5025 ,

36$$ 23R1 35R2
-39$$ 12
40$$ F3

7
WIJtNING: an "END" statement is assumed at end of input file

module xsdrn ' ' s f.'nished.i
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oute'r inner 1 - balance e18envalue 1 - source 1 - scatter .1 - upscat search time

iter iters ratio ratio ratio . parameter. (min). .}
.1 ' O.3.33067E-16 1.15476E+00 4.72533E-01 1.00000E+00 0.00000E+00 0.00000E+00 0.0725 1

2 226 1.09387E-02 1.02609E+00 -1.49292E+00 -5.83831E-01 -6.29682E-02 0.00000E+00 0.4378
3 442'5.09981E-03 1.03805E+00 9.32295E-02--2.72215E-01.-2.28059E-02 0.00000E+00 - 0.7910
4 647 2.56726E-03 1.P2460E+00~ 7.11484E-02'-1,68976E-01 -1.03766E-02 0.00000E+00 1.1290
5 846 1.29602E-03 1.01339E+00 4.59344E-02 -9.6440BE-02 -5.02855E-03 0.00000E+00 1.4602
6' 1033 6.59731E-04 1.00567E+00 2.70609E 02 -5.23577E-02 -2.52476E-03 0.00000E+00 1.7750
7 1211 3.37525E-04 1.00092E+00 1.51487E-02 -2.78227E-02 -1.29232E-03 0.00000E+00 2.0790
8 1381 1.72338E-04 9.98210E-01 8.23128E-03 -1.46174E-02 -6.66108E-04- 0.00000E+00 2.3720: *

9 1549 8.73040E-05 9.96720E-01 4.38599E-03 -7.60520E-03 -3.43026E-04 0.00000E+00 2.6623
10 1712 4.38434E-05 9.95906E-01 2.30932E-03 -3.92098E-03 -1.76244E-04 0.00000E+00 2.9458
11 1870 2.16813E-05 9.95469E-01 1.20482E-03 -2.00400E-03 -8.99085E-05 0.00000E+00 3.2235 {

12 2020 1.05103E-05 9.95235E-01 6.23671E-04 -1.01288E-03 ~4.54604E-05 0.00000E+00 3.4905
13 2170 4.92818E-06 9.95110E-01 3.20111E-04 -5.04661E-04 -2.26393E-05 0.00000E+00 3.7580 |
14 2323 2.22304E-06 9.95041E-01 1.63710E-04 -2.46971E-04 -1.11403E-05 0.00000E+00 4.0290
15 2472 9.31274E-07 9.95004E-01 8.31334E-05 -1.18468E-04 -5.36384E-06 0.00000E+00 4.2945 |

Brp to Brp inner afd max. flux met mar, scale coarse !

iters int. difference int. . factor mesh
,

1 1 2 17 1.40698E-05 8 9.99999E-01 7 1

2 2 1 1 9.08081E-05 6 1.00005E+00 10 j
3 3- 2 20 1.03810E-05 10. 9.99999E-01 12 .

4 4 2 20 9.53058E-06 40 1.00000E+00 14
5 5 1 1 8.86397E-05 4 '1,00006E+00 18
6 6 1 1 7.26567E-05 3. 1.0000BE+00 20' {
7 7 1 1 5.97260E-05 2 1.00009E+00 29 !
8 8 1 1 5.57891E-05' 2 1.00009E+00 46 I

9 9 1 1 5.76038E-05 2 1.00008E+00 46
10 10 1 1 5.77453E-05 2 1.00008E+00 46
11 11 1 1 5.51303E-05 1 1.00008E+00 58
12 12 1 1 6.72125E-05- 1 1.00007E+00 58 t

13 13 1 1 7.02460E-05 1 1.00006E+00 58 i

f14 14 1 1 6.96798E-05 1 1.00006E+00 58
15 15 2 18 .1.93047E-06 44 1.00000E+00 46 i
16 16 2 58 1.86550E-06 58 1.00000E+00 46

1

17 17 2 ~ 58 2.11183E-06 58 '1.00000E+00 58 ')
'

18 18 2 58 2.06557E-06 58 1.00000E+00 58
19 19 2 58 2.45253E-06 58 1.00000E+00 58
20 20 2 58 2.00064E-06 44 9.99999E-01 58 i

21 21 2 58 2.89438E-06' 58 9.99999E-01 58 1

22 ~ -22 2 58 2.66475E-06 58 9.99999E-01- 58 1
*

23 23 1 48 3.06221E-05 48 1.0000$E+00 58
24 24 1 48 8.3070BE-05 49 1.00016E+00 58 ]
25 25 2 58 1.18200E-06 58 9.99999E-01 58 i

26 26 2 58. 2.53673E-06 58. 9.99996E-01 58 |
27 27 2 $8 2.01605E-06 58 9.99997E-01- 58

.

16 2513 1.51137E-10 9.95030E-01 8.01479E-06 -4.56859E-05 ~7.92791E-08 0.00000E+00 4.3760 .|
final monitor

'

lambda 9.95030E-01 product.lon/ absorption 9.97865E-01 angular flux on 16
- elapsed time 4.38 min,

i
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f. logical assignments-

. master library 11
working library 0

. scratch file 18
new library 1

pr'ob1ea deoeription
Str--geometry (0/1/2/3--int med/ slab /cyl/ sphere - 1

t em--number of sones or material regions . 2
'

ms--mixing table length 7
ibl--shielded cross section edit option (0/1--no/yes) 0
ibr--bondarenko factor edit option (0/1--no/yes) 0

'insopt-+dancoff factor option 0
convergence criterion 1.00000E-03
.geamstry correction factor for wigner rational approximation 1.000E+00

3q array has. 7 entries.
4q array has 7 untries.
Sq array hos 7 entries.
6q arrey has 2 entries.
?q array has 2 entries.
Sq arrey has 2 entries.
9q array has 2 entries.
log array has 7 entries. '.

liq array hae 2 entries.
mix 1ng tab 1e
entry mixture. isotope number density new identifier

1 1 92235 2.82961E-04 92235
2 1 92238 5.28610E-03- 92238 'j
3 1 8016 3.24296E-02 8016
4 2 8016 3.33757E-02 208016
5' 1 9019 1.11381E-02 9019

-

'

6 1 1001 4 45630E-02 2001 ),
7' 2 1001 6.67514E-02 201001

geometry and material description .

sone ' mixture outer dimension temperature extra xs type (0/1--fuel / mod) [
-1 1 1.00000E+00- 2.93000E+02 0.00000E+00 0 |
2 2 6.00000E+00 2.93000E+02 0.00000E+00 0 t
2394 locations of- 100000 available are required to make a new master containing the self-shielded values '!

, no nuclides in your problem have bondarenko factor data **bonami will copy from logical 11 to logical 1 !

copy 1001 HYDROGEN' from log 11 to log 18 bondarenko trigger 0

copy 2001 HYDROGEN from log 18 to les 1 bondarenko trigger 0
,

f

copy 2001 EYDROGEN from log 18 to log 1 bondarenko trigger 0 - ;

fcopy 8016 OXYGEN-16 from los 11 to los 18 bondarenko. trigger 0 ,

copy 8016 OXYGEN-16 from los 15 to los 1 bondarenko trigger 0 |
!copy -8016 OXYGEN-16 .from log 18 to log i bondarenko trigger 0

. copy 9019 FLUORINE from los 11 to los 1 bondarenko trigger 0 -{
copy ;92235 URAN 1UH-235 from los 11 to log 1 bondarenko trigger 0 ,

copy 92238 URANIUM-238 from los 11 to log _ 1 bondarenko trigger 0 j
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prisaary module access and input record.( scale driver - 10/31/90 - 14:00 ) '

'- moduls CSASI will be called.

: UO2F2 SOLUTION OPTIMIZE CONCENTRATION SPHERE UOKSPOPS.CJW

.27GROUPNDF4
. . .INFH0H4EDIUM ,

''
SQLNUO2F2 1 1500.0 0 1.0 293 92235 5.02 92238 94.98 END
B20 '2. 1.0 293 END.
END COMP

secondary module o00006 has been es11ed. ,

< module oDo008 .is finished.
secondary module oco002 has been called,
module o00002 is finished. '

' secondary module o00007 has been called.-

>

module o0o007 is finished.
module esasi .is finished. ,

-. modulo XSDRN will be called
SPHERE OPTIMIZATION UO2F2 SOLUTION DENSITY VARIATION
0$$ A3 2 E
1$$- 3 2 58 1 0 2 2 16 3 1 .f
10 50 0 0 0 ";

2$$- -2 0 0 0 0 0-1000 ,

333 00010 00000
00

5** A4 0 0 E
T i

138$ 12
148$ 12
15** F1

,

7
34** F1 !

T
35** 22I0 34I20.5025 55.5025 t

3688 23R1 35R2 !

39$$ 12 ,

40$$ F3 f
T I

WARNING an *END" statement,is assumed at end of input file
module xsdrn is finished,

,
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outer inner 1 - balance e18envalue 1 - source 1 - scatter 1 - upscat search time
iter iters ratio retto ratio parameter (min)

1 0 0.00000E+00 1.08940E+00 6.07955E-01 1.00000E+00 0.00000E+00 0.00000E+00 0.0740
| 2 224 1.09011E-02 1.00872E+00 -2.35231E+00 -6.51250E-01 -5.76112E-02 0.00000E+00 0.4375
| 3 435 4.19820E-03 1.07315E+00 E.01813E-02 -2.44102E-01 ~1.86030E-02 0.00000E+00 0.7833 |
|

4 636 2.23566E-03 1.05655E+00 6.29777E-02 -1.39028E-01 -9.14831E-03 0.00000E+00 1.1167
5 831 1.21329E-03 1.04179E+00 4.27743E-02 -8.35065E-02 -4.79897E-03 0.00000E+00 1.4427
6 1010 6.63060E-04 1.03163E+00 2.6827BE-02 ~4.85848E-02 -2.58705E-03 0.00000E+00 1.7473
7 1183 3.62569E-04 1.02532E+00 1.60040E-02 -2.76724E-02 -1.41137E-03 0.00000E+00 2.0440
8 1351 1.97294E-04 1.02162E+00 9.23694E-03 -1.55221E-02 -7.71750E-04 0.00000E+00- 2.3343
9 1517 1.06640E-04 1.01951E+00 5.21424E-03 -8.59894E-03 -4.21241E-04 0.00000E+00 2.6227

10 1681 5.72914E-05 1.01831E+00 2.90284E-03 -4.71865E-03 -2.29418E-04 0.00000E+00 2.9073
11 1840 3.05270E-05 1.01765E+00 1.60085E-03 -2.57060E-03 -1.24425E-04 0.00000E+00 3.1865
12 1998 1.60516E-05 1.0172BE+00 8.74348E-04 -1.38892E-03 -6.69332E-05 0.00000E+00 3.4638

.

13 2142 8.33250E-06 1.01708E+00 4.74613E-04 -7.43279E-04 -3.57637E-05 0.00000E+00 3.7228 |
14 2290 4.23279E-06 1.01697E+00 2.55407E-04 -3.93780E-04 -1.88796E-05 0.00000E+00 3.9875
15 2436 2.09591E-06 1.01691E+00 1.36512E-04 -2.05780E-04 -9.84679E-06 0.00000E+00 4.2492
16 2580 9.99166E-07 1.01687E+00 7.24118E-05 -1.05898E-04 -5.05287E-06 0.00000E+00 4.5093

8rp to Srp inner mid max. flux maf max. scale coarse
iters int. difference int. factor mesh

1 1 1 1 6.92335E-05 9 1.00002E+00 7

2 2 1 23 6.49226E-05 6 1.00003E+00 10
3 3 1 1 7.12970E-05 6 1.00003E+00 11,

1 4 4 1 1 7.31380E-05 4 1.00003E+00 15
5 5 1 1 6.09095E-05 3 1.00004E+00 20
6 6 1 1 5.07509E-05 3 1.00005E+00 20
7 7 1 1 4.21137E-05 2 1.00005E+00 29 j
8 8 1 1 3.8876BE-05 2 1.00006E+00 46

, 9 9 1 1 3.87927E-05 1 1.0000$E+00 58 1

| 10 10 1 1 3.88093E-05 1 1.00005E+00 58
'

'

11 11 1 1 3.83399E-05 1' 1.0000$E+00 58
12 12 1 1 4.65253E-05 1 1.00004E+00 58
13 13 1 1 4.85511E-05 1 1.00004E+00 58 i

| 14 14 1 1 4.78575E-05 1 1.00004E+00 58 I

l' 15 15 2 58 5.23534E-07 44 1.00000E+00 58
16 16 2 58 1.43654E-06 58 1.00000E+00 58 ,

17 17 2 58 1.65354E-06 58 1.00000E+00 58
18 18 2 58 1.61261E-06 58 1.00000E+00 58

*
19 19 2 $8 1.91910E-06 58 1.00000E+00 58
20 20 2 58 1.54001E-06 .44 9.99999E-01 58 .

'

21 21 2 58 2.19429E-06 58 9.99999E-01 58
22 22 2 58 1.99380E-06 58 9.99999E-01 58
23 23 1 49 2.33884E-05 49 1.00004E+00 58
24 24 1 49 6.45350E-05 49 1,00012E+00 58
25 25 1 49 9.34313E-05 49 1.00013E+00 58
26 26 2 $8 2.61084E-06 58 9.99996E-01 58 '

27 27 2 58 2.18385E-06 58 9.9999BE-01 58
17 2617 1.36902E-10 1.01690E+00 6.68466E-06 -4.26916E-05 -4.40116E-07 0.00000E+00 4.5852

final monitor
lambda 1.01690E+00 producti on/ absorption 1.01972E+00 an8uler flux on 16

- elapsed time 4.59 min.
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Logie:a1 essignments' ,

to: ster library 11- |j
' working library. 0

- . acratch file 18 'I

- new library - 1 |

;probiea daseription. -)
igr- geometry (0/1/2/3--int med/ slab /cy1/ sphere 1

' irm- number of zones or material regions -2 ,

ms--mixing table length - 7

abl--shielded cross section edit option (0/1- no/yes) 0 -

'

" . ihr--bondarenko factor edit optipn (0/1--no/yss) 0

Lissopt--dancoff factor option 0 ;j
convergence criterion 1.00000E-03 !U

geometry ccrrection factor for wigner rational approximation 1.000E+00
'

3q array has 7 entries.
aq array has' 7 entries. ;

$q array has 7 entries. ,

6q array has 2 entries,
,

.7q array has 2 entries. '!

8q array has 2 entries.
7

9q array has 2 entries. -t

10q array has 7 entries. -|
lig array has 2 entries. -)

m'1 x 1 n a tab 1e !
?cntry mixture isotope number density new identifier

I- 1 92235 1.92928E-04 92235 7

2 1 92238 3.60416E-03 92238 F

.' !-3 1 8016 3.27653E-02 8016
4- 2 8016 3.33757E-02 208016 |
5 1 9019 7.59418E-03 9019
6 1 2001 5.03423E-02 1001 i

7 2 1001 6.67514E-02 201001 }
geometry and amterial description

'-s

tone ~ mixture outer dimansion temperature extra xs type (0/2--fuel / mod) .{
1 1 1.00000E+00 '2.93000E+02 0.00000E+00 0

2 2 6.00000E+00 2.93000E+02 0.00000E+00 0 . .

.|
,

2394 locations of 100000 available are required to make a new mester containing the self-shielded values -
no nuclides in your problem have bondarenko factor data **bonami will copy from logical 11 to logical 1 .t

copy 1001 HYDROGEN from los 11 to los 18 bondarenko trigger 0 -

copy 1001 :HYDROCEN from log 18 to log ~1 bondarenko trigger 0 .f
copy. 1001 HYDROGEN from log 18 to log 1 bondarenko trigger 0

,

copy 8016 . OXYGEN-16 from log 11 to log 18 bondarenko trisser 0 ,

copy _ '8016 CXYGEN-16 from log 18 to los 1 bondarenko trigger.0 ;j

. copy 8016 OXYGEN-16 from log 18 to los 1 bondarenko trigger 0 .i
copy 9019 TLUORINE from log 11 to log 1 bondarenko trigger 0 [
copy. 92235 - URANIUM-235 from los 11 to los 1 bondarenko trigger. 0
copy- 92238 URANIUM-238 from los 11 to los I hondarenko trigger 0 -[
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' primary module access and input' record ( scale driver - 10/31/90 - 14:00 ) !
. .

L. ! module CSASI will be called j
'

"UO2F2 SOLUTION OPTIMIZE CONCENTRATION SPEERE '- UOXSPOP9.CJW
'

--27GROUPNDF4 ; INFBCRIEDIUM -
'

SOLNUO2F2 1 2700.0 0 140 293 92235 5.02 92236 94.98"END
. E20 z 2 1.0 293 END
l' END COMP

secondary module o00008 - [has been called.
,.

. module o00008- is firished.
secondary module c00002 .has been celled.
module oco002 is finished. . I

secondary module o00007 has been called. |
module oco007 is finished. ;

module esasi: is finished.' 6

- modulo XSDRN will be called |
SPHERE OPTIMIZATION UO2F2 SOLUTION DENSITY VARIATION f

0$$ A3 2 E
133- 3 2 58 1 0 2 2 16 3 1 ;

10 50 0 0 0
2$$ -20000 0-1000 |
3$$ 00010 00000

,

00
5** A4 0 0 E

T

13$$ 12 i

14$$ 12
15** F1 |

T
34** F1 !

T |
35** 22I0 34I20.5025 55.5025 _i
360$. 23R1 35R2 i

39$3 12 !
840$$ F3-

T
' WARNING: an -END statement le assumed at and of input file j

module medrn is finished,
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!

!outer inner ' 1 - balance el'getvalue 1 - source 1 - scatter 1 - upscat search time

it-or itere ratio ratio - ratio parameter (min)
1 0 0.00000E+00 1.11453E+00 5.65852E-01 1.00000E+00 0.00000E+00 0.00000E+00 0.0750
2 224 1.07519E-02 1.02423E+00 -2.04206Et00 -6.22706E-01 -5.86923E-02' O.00000E+00 0.4387 [
3 436 4.52537E-03 1.06670E+00 8.39241E-02 -2.48823E-01 -2.01700E-02 0.00000E+00 0.7855
4 637 2.37752E-03 1.05106E+00 6.54086E-02 -1.48535E-01 -9.70958E-03 0.00000E+00 1.1168

*5 832 1.26231E-03 1.03764E+00 4.37874E-02 -B.81179E-02 -4.96716E-03 0.00000E+00 1.4447
6 1012 6.74562E-04 1.02643E+00 2.69436E-02 -5.02139E-02 -2.61657E-03 0.00000E+00 1.7503 ,

7 1185 3.61337E-04 1.02273E+00 1.57600E-02 -2.79914E-02 -1.39887E-03 0.00000E+00 2.0480 -

8 1353 1.92640E-04 1.01942E+00 8.92127E-03 -1.53820E-02 -7.50249E-04 0.00000E+00 2.3382 !

9 1519 1.01931E-04 1.01756E+00 4.9393BE-03 -8.34919E-03 -4.01581E-04 0.00000E+00 2.6257
-10 1681 5.35741E-05 1.01653E+00 2.69802E-03 -4.48803E-03 -2,14488E-04 0.00000E+00 2.9083
11 1839 2.78519E-05 1.01596E+00 1.45904E-03 -2.39357E-03 -1.13902E-04 0.00000E+00 3.1858
12 1991 1.42714E-05 1.01565E+00 7.81966E-04 -1.26456E-03 -6.00011E-05 0.00000E+00- 3.4558 ~I

13 2140 7.19257E-06 1.01548E+00 4.16258E-04 -6.61324E-04 -3.13545E-05 0.00000E+00 3.7212
14 2289 3.52259E-06 1.01539E+00 2.19629E-04 -3.41613E-04 -1,61449E-05 0.00000E+00 3.9878 {
15 2438 1.66536E-06 1.01534E+00 1.15026E-04 -1.73470E-04 -8.19210E-06 0.00000E+00 4.2532
16 2583 7.49790E-07 1.01531E+00 6.00100E-05 -8. 6 5367E-0 5 -4.09334E-06 0.00000E+00 4.5142

grp to grp inner mfd max. flux mzt max. scale coarse !
''iters int. difference int. ' factor mesh

1 1 1 1 7.67641E-05 9 1.00002E+00 7- ,

*
2 2 1 1 6.96575E-05 6 1.00004E+00 10
3 3 1 1 7.73947E-05 6 1.00003E+00 11
4 4 1 1 7.88970E-05 4 1.00003E+00 15-
5 5 1 1 6.58847E-05 3 1.00004E+00 20 '

6 6 1 1 5.45331E-05 3 1.00005E+00 20
7 7 1 1 4.48259E-05 2 1.00006E+00 29
8 8 1 1 4.13823E-05 2 1.00006E+00 46 -
9 9 1 1 4.09779E-05 1 1.00006E400 58 !

*

10 10 1 1 4.08557E-05 1 1.0000(E+00 58
11 11 1- 1 4.02117E-05 1 1.00006E+00 ; 58

12 12 1 1 4.87190E-05 1 1.00005E+00 58
13 13 1 1 5.07443E-05 1 1.00004E+00 58 ,

14 14 1 1 4.99919E-05 .1 1.00004E+00 58 t

15' 15 2 58 4.85423E-07 45 1.00000E+00 58 .!
16 16 2 58 1.38510E-06 58 1.00000E+00 58 ,

17 17 2- 58 1.60432E-06 - $8 1.00000E+00 58
18 18 2 58 1.56648E-06 58 1.00000E+00 58 ,

19 19 2 58 1.86225E-06 58 1.00000E+00 58 f

20 20 2 58 1.48816E-06 46 9.99999E-01' 58- ;

21 21 2 58 2.15199E-06 58 9.99999E-01 58
'

22 22 2 58 1.96231E-06 58 9.99999E-01 58 ' i

23 23 1 49 2.34237E-05 49 1.00004E+00 58
24 24 1 49 6.38383E-05 49 1.00012E+00 58
25 25 1 49 9.23562E-05 49 1.00013E+00 58
26 26- 2 58 2.48546E-06 58 9.99997E-01 58 '

27 27 2 58 1.98982E-06 58 9.9999BE-01 58
17 2620 1.41368E-10 1,01533E+00 5.54707E-06 -3.43285E-05 -2.15591E-07 0.00000E+00 4.5902

final monitor

lambda 1.01533E+00 production / absorption 1.01817E+00 angular flux on 16
- elapsed time 4.59 min.
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$ logical assignments-
'

-master. library 11-
working library 0

,

scratch file 18 .,

new library 1 |
problea deacription >

'

igr- geometry-(0/1/2/3--int med/ slab /cyl/ sphere 1

ism--number of zones or material regions 2
ms--nixing table length 7

ibl--thielded cross section edit option (0/1--no/yes) o
ibr*-bondarenko factor edit option (0/1--no/yes) 0

issopt -dancoff factor option 0 j
convergence criterion. 1.00000E-03 i

geometry correction factor for wigner rational approximation 1.000E+00
3q array has 7 entries.
Aq array has 7 entries.
Sq array has 7 entries.

6q array has 2 entries. .;
7q array has 2 entries. : i
8q array has 2 entries.

'

9q arrey has 2 entries.

log array has 7 entries.
lig array has 2 entries,

a1xina tab 1e
*entry mixture isotope number density new identi!1er

1 1 92235 2.18652E-04 92235
2 1 92238 4.08471E-03 92238
3 1 8016 3.26694E-02 8016
4 2 3016 3.33757E-02 208016 ,

5 1 9019 8.60673E-03 9019
6~ 1 1001 4.81254E-02 2001
7 2 1001 6.67514E 02 201001

geometry and material description
zone mixture outer dimension temperature extra xs type (0/1--fuel / mod)

1 1. 1.00000E+00 2.93000E+02 0.00000E+00 0

2 2 6.00000E+00 .2.93000E+02 0.00000E+00 0
*

2394 locations of 100000 available are required to make a new master containing the self-shielded values :
no nuclides in your problem have bondarenko factor data **bonami will copy from. logical 11 to logical - 1 1

copy 1001 RYDROGEN' from los 11 to los 18 bondarenko trigger 0

copy 1001 HYDROGEN from los 18 to los 1 bondarenko trigger 0
+copy 1001 BYDROGEN from log 18 to log 1 bondarenko trigger 0

copy- 8016 OXYGEN-16 from log 11 to log 18 bondarenko trigger 0

copy 8016 DXYGEN-16 from log 18 to los 1 bondarenko trigger 0

. copy 8016 OXYGEN-16 from log 18 to los 1 bondarenko trigger 0 *

copy 9019 TLUORINE from log 11 to log 1 bondarenko trigger 0 -

copy 92235 URANIUH-235 from log 11 to log 1 bondarenko trigger 0

copy 92238 URANIUM-238 from los 11 to los 1- bondarenko trigger 0

,

t

i



primary module access and input record ( scale driver - 10/31/90 - 14:00 )
-- . module CSASI will be called

DO2F2 SC&UTION OPTIMIZE CONCENTRATION CYLINDER UOXCYOPl.CJW
27GROUPNDF4 INFBONEDIUM
SG15002F2 1 1000.0 0 1.0 29$ 92235 5.02 92238 94.98 END
E20 -2 1.0 293 END
END COMP

secondary sedule oco008 has been called.
module o0o008 is finished,

secondary module o0o002 has been called.
module 00o002 is finished,

secondary module coo 007 has been called.
module o00007 is finished.
audule esasi is finished.

- modulo XSDRN will be called
CYLINDER OPTIMIZATION UO2F2 SOLUTION DENSITY VARIATION
0$$ A3 2 E
1$$ 2 2 51 1 0 2 2 16 3 1
10 50 0 0 0

2$$ -2 0 0 0 0 0 -1 0 0 0
3$$ 00010 00000

00
5** A4 0 0 E

T
13$$. 12
14$$ 12
15** F1

7
34** F1

T
35** 1510 34I14.25 49.25
363$ 16R1 35R2
39$$ 12
40$$ F3

T
WARNING: an -END'' statement is assumed at end of input file

module madrn is finished.
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outer inner ~. 1 - balance eigenvalue 1 - source 1 scatter 1 upscat' search time -

ratio ratio retto parameter .(min) .!iter iters
.

7.44221E-01 1.00000E+00 0.00000E+00 0.00000E+00 0.0823;1 0 1.11022E-16 9.76000E-01 I

"2 215 1.29202E-02 8.59424E-01 -3.80923E+00 -7.99821E-01 -6.01598E-02 ~ 0.00000E+00 1.3540 '

3 .414 2.88641E-03 1.03869E+00 7.35463E-02 -2.81705E-01 -1.22731E-02 0.00000E+00 2.5375
4. 606 1.41888E-03 1.02788E+00 5.30609E-02 -1.04983E-01 -5.70719E-03 0.00000E+00 3.6828 ;

5 785 7.64850E-04 1.01415E+00J 3.42362E-02 -5.77929E-02 -3.03102E-03. 0.00000E+00 - 4.7558 !

6 960 4.19222E-04 : 1.00494E+00 2.08890E-02 -3.30171E-02 -1.65812E-03 0.00000Et00 5.8073 i
7 1128 2.31157E-04 9.99267E-01 1.23368E-02 -1.87616E-02 -9.18312E-04 0.00000E+00 6.8198 't
8 1294 1.27493E-04 9.95911E-01 7.13699E-03 -1.05963E-02 -5~10875E-04 0.00000E+00 7.8213.

9 1458 7.04299E-05 9 93944E-01 4.08521E-03 -5.95807E-03 -2.85477E-04 0.00000E+00 8.8128 ,

10 1616 3.8902SE-05 9.92800E-01 2.32616E-03 -3.34622E-03 -1.59942E-04 0.00000E+00- 9.7703.
3

11 1767 2.14589E-05 9.92137E-01 1.32116E-03 -1.87809E-03 -8.97382E-05 0.00000E+00 10.6887 ;'

12 1911 1.18246E-05 9.91752E-01 7.50457E-04 -1.05406E-03.-5.04599E-05' O.00000E+00 11.5693 ;

13 2055 6.47761E-06 9.91529E-01 4.26021E-04 -5.91644E-04 -2.83440E-05 0.00000E+00 12.4498 .

14 2200 3.53092E-06 9.91400E-01 2.42252E-04 -3.31680E-04 -1.59376E-05 0.00000E+00 13.3360
,

15 2344 1.91734E-06 9.91323E-01 1.38480E-04 -1.86206E-04 -8.9980ZE-06 0.00000E+00- 14.2157 '

16 2488 1.03998E-06 9.91277E-01 7.99869E-05 -1.05098E-04 -5.12732E-06 0.00000E+00 15.0962 ,

'
grp to Brp inner mfd max. flux asf max. scale coarse

iters int. difference int, factor mesh
1 1 1 1 4.06235E-05 9 1.00001E+00' 6
2 2 1 16 4.14851E-05 6 1.00002E+00 9 .{
3 3 1 16 4.46179E-05 6 1.00001E+00 10
4 4 1 16 4.65297E-05 4 1.00001E+00~ 13 '

5 5 1 16 3.67010E-05 3 1.00001E+00 17 -

6 6 1 1 3.06234E-05 3 1.00002E+00 17 !
7 7 1 1 2.44449E-05 2 1.00003E+00 26
8 8 1 1 2.19026E-05 2 1.00003E+00 43
9 9 1 1 2.06839E-05 1 '1.00003E+00 51

10 10 1 1 2.01376E-05 1 1.00003E+00 51 -

11 11 1 1 1.94102E-05 1 ,1,00003E+00 51 |
12 12 1 -1 2.29921E-05 1 1.00002E+00 51 !

13 13 .1 1 2.35671E-05 1 .1.00002E+00 51
14 14 1 1 2.27721E-05 .1 1.00002E+00 51
15 15 2 51 5.06744E-07 38 1.00000E+00 51 '

16 16 2 51 1.34983E-06 51 1.00000E+00 51- ,

17 17 2 51 1.54760E-06 51- 1.00000E+00 51 ' '
,

18 18 2 51 1.50281E-06 51 1.00000E+00 51
,'19 19 2 51 1.80152E-06 51 1.00000E+00 51

20 20 2 51 1.41990E-06 37 9.99999E-01 51
21 21 2 51 1.96994E-06 51 9,99999E-01 51 f,

22 22 2 51 1.79233E-06 51 9.99999E-01 . 51 |
23 23 1 41 2.29028E-05 42 1.00004E+00 51 ',24 24 1 42 6.30041E-05 42 1.00012E+00 51
25 25 1 42 9.12518E-05 42' 1.00012E+00 51 '

26 26 1 42. 9.97649E-05 42 1.00022E+00 - 51 '

27 27 2 51 2.34598E-06 51 9.99998E-01 51
17 2524 -3.77281E-08 9.91310E-01 6.85791E-06 -4.69945E-05 -6.08216E-07 0.00000E+00 15.3628

final monitor
lambda 9.91309E-01 production / absorption 9.93375E-01 angular flux on 16 2

- elapsed time 15.36 min. !
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primary module access and input record ( scale driver - 10/31/90 - 14:00 ) !
~

0. module CSASI will be called".

UO2T2 SOLVIION OPTIMIZE CONCENTRATION CYLINDER UOXCYOP2 CJW

27 Grot!PNDF4. INFHO97.DIUM
SOLNUO2T2 1. 1200.0 0 1.0 293- 92235 S.02 - 92238 94.98 END
R20 2 1.0 293 END ,

'

-END COMP
secondary module oDo006 has been called.
module o00008 is finished,

secondary module o0o002 has been called.
module o00002 is finished,

secondary module oco007 has been called. !

module o00007 is finished. .i

' module esasi is finished.
modulo XSDRN will be called '!-

CYLINDER OPTIMIEATION UO2F2 SOLUTION DENSITY VARIATION *

0$$ A3 2 E s

18$ 225110 2 2 16 3 1
10 50 0 0 0

268 -2 0 0 0 0 0-1000
.3$$ 00010 00000 ,

00
5** A4 0 0 E-

T

13$$ 12
-14$$ 12
15** F1

7
*

34** F1
T

35** 1510 34114.25 49.25
36$$ 16R1 35R2
393$ 12
40$$ F3

,

T *

RARNING: an "END" statement is assumed et end of input flie
module xadrn is finished.
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. outer inner 1 - balance .eigenvalue -1 - source 1 - scatter l'- upscat' search- time

iter iters _
ratio ratio ratio parameter (min)

1 0. 1.11022E-16 1.02402E+00 6.99927E-01 1.00000E+00 0.00000E+00 0,00000E+00 0.0842
9

-2 215 1.22548E-02 ' 9 13165E-01 -3.21054E+00 -7.47303E-01 -5.93869E-02 0.00000E+00 1.3558 .;

3- 414 3.35431E-03 1.05018E+00 7.84174E-02 -2.66507E-01 -1.43749E-02 0.00000E+00 2.5403
4. 606 1.64465E-03 1.04095E+00 5.59189E-02 -1.16491E-01 -6.63020E-03 0.00000E+00 3.6845 I
5 788 8.61587E-04 1.02925E+00 3.53744E-02 -6.41547E-02 -3.40577E-03. 0.00000E+00 4.7750- '

6 -963 4.58806E-04 -1.02130E+00 2.10657E-02 -3.57221E-02 -1.80630E-03 0.00000E+00- -5.8257
7 1131 2.45672E-04 1.01646E+00 1,21139E-02 -1.97353E-02 -9.71313E-04 0.00000E+00 6.8392
8 1297 1.31532E-04 1.01364E+00 6.81807E-03 -1.08289E-02 -5.25090E-04 0.00000E+00 7.8405
9 1460 7.05346E-05 1.01202E+00 3.79806E-03 -5.91565E-03 -2.85385E-04 0.00000E+00 8.8257

10 1618 .3.78117E-05 1.01109E+00 2.10637E-03 -3.22932E-03 -1.55614E-04 0.00000E+00 9.7833-
11 1762 2.02690E-05 1.01055E+00 1.16769E-03 -1.76337E-03 -B.51567E-05 0.00000E+00 10.6637 |
12 1911 1.08326E-05 1.01025E+00 6.47747E-04 -9.64009E-04 -4.66016E-05 0.00000E+00 11.5720 ;

13 2060 5.76710E-06 1.v1007E+00 3.60274E-04 -5.27334E-04 -2.56463E-05 '0.00000E+00 12.4800 - '

14 2208 3.06340E-06 1.00997E+00 -2.01618E-04 -2.89119E-04 -1.41632E-05 0.00000E+00 13.3817
15 2352 1. 62181E-06 1.00990E+00 1.13834E-04 -1.59340E-04 -7.87576E-06 0.00000E+00 14.2625
16 2496 8.59101E-07 -1,00987E+00 6.52158E-05 -8.85815E 05 -4.43885E-06 0.00000E+00 15.1428

grp to grp irener afd max. flux mst max. scale coarse
iters ~ int. difference int. factor mesh- !

1 1 1 1 '4.13683E-05 9 1.00001Et00 6
'

2 2 1 16 4.28576E-05 6 1.00002E+00' 9 j
3 3 1 16 4.$8766E-05 6 1.00001E+00- 10 ',4 4 1 16 4.77549E-05 4 1.00001E400 13
5 5 1 16 3.72391E-05. 3 1 00002E+00 17
6 6 1 1 3.05683E-05 3 1.00002E+00 17 |

7 7 1 1 2.42532E-05 2 1.00003E+00 - 26
8 8 1 1 2.16999E-05 2 1.00003E+00 43
9 9 1 1 2.02962E-05 1 1.00003E+00 . 51 -

10 10 1 1 1.95971E-05 1 1.00003E+00 51 - |
11 11 1 1 1.87349E-05 1 1.00002E+00 51 |
12 12 1 1 2.21000E-05 1 1.00002E+00 51 Et
13 13 .1 1 2.25749E-05 1 1.00002E+00 51 [
14 14 1 1 2.17673E-05- 1 1.00002E+00 $1 I

15 15 2 51 4.92716E-07 38 1.00000E+00 51 ' !
16 16 2 51 1.31548E-06 51 1.00000E+00 51 1
17 17 2 51 1.50703E-06 51 1.00000E+00 51

,

18 18 2 51 1.46403E-06 51 1.00000E+00 51 - |

19 19 2 51' 1.75771E-06 51 1.00000E+00 51- ,

20 20 2 51 1.39330E-06 37 9.99999E-01 51 - a

21 21 2 51 1.93359E-06 51 1.00000E+00 51 t

22 22 2 51 1.75634E-06- 51 9.99999E-01 51s -

23 23 1 42 2.28601E-05 42 1.00004E+00 51 |
24 24 1 42 6.21064E-05 42 1.00012E+00 51 i

'25 25 1 42 ~ 8.98873E-05 42 1.00012E+00 51
26 26 1 42 9.82506E-05 42 1.00022E+00 51

.27 27 2 51 2.42748E-06 51. 9.99998E-01 51
17 2532 -3.76955E-08 1.00989E+00 5,93706E-06 -3.90006E-05 -5.21772E-07 0.00000E+00 15.4095 |

final monitor
'

lambda 1.00989E+00 production / absorption 1.01201E+00 angular flux on 16
- elapsed time 15.41 min.
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. primary module acceso and input record ( scale driver - 10/31/90 - 14:00 ) |
- module CSASI will be called i

UO2F2 SOLUTION OPTIMIZE CONCENTRATION CYLINDER UOXCYOP3.CJW i

27GROUPNDF4 . INFROMMEDIUM . i
SOLNUO272 1 1400.0 0 1.0 293 92235 5.02 92238 94.98 END i

H2O 2 1.0 293 END
END COMP -

secundary module o0o008 has been cslied,
module o00008 is finished.
secondary module o00002 has been called,

module o0o002 is finished.'

escondary module o00007 has been called,

module oco007 is finished. |

module esasi is finished.
'

- module KSDRN will be called
CYLINDER OPTIMIZATION UO2F2 SOLUTION DENSITY VARIATION
0$$ A3 2 E
18$ 2 2 51 1 0 2 2 16 3 1 ,

10 50 0 0 0
23$ -2 0 0 0 0 0-1000 -

3$$ 00010 00000 !

00
5** A4 0 0 E

T

133$ 1 2
14$$ 12 .

15** F1
'

7
34** F1

T
35** 1510 34114,25 49.25

36$$ 16R1 35R2
39$$ 12
40$$ T3

T
i

WARNING: an "END statement is assumed at end of input file
module xsdru is finished.
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outer inner 1 - balance .eigenvalue. 1 - source. 1 - scatter 1 - upscat -search time .' ;
'

. iter iters ratio ratio' , ratio parameter (min) {
1 .0 -2.22045E-16 1.06112E+00 6.57944E-01 1.00000E+00. 0.00000E+00 0.00000E+00 0.0842
2 215 - 1.18412E-02 9.48406E-01 -2.75252E+00 -7.06244E-01 -5.9462BE-02 0.00000Et00 1.3565

L3 414 3.75067E-03 1.05269E+00 8.27580E-02 -2.61164E-01 -1.61780E-02 0.00000E+00 2.5402 ,

4=-607 1.82270E-03 1.04512E+00 5.83620E-02 -1.26527E-01 -7.34669E-03 0.00000E+00 3.6908 .- |5 790 9.31125E-04 1.03522E+00 3.62807E-02 -6.92044E-02 -3.66634E-03 0.00000E+00 4.7860--1

6- 965 4.83662E-04 1.02837E+00 2.11494E-02 -3,76581E-02 -1,89443E-03 0.00000E+00 5.8375 !
7 '1133 2.52608E-04 1.02420E+00 1.18881E-02 -2.03058E-02 -9,9398CE-04 0.00000E+00. 6.8500 i{
8 1299 1.31882E-04 1.02180E+00 6.53858E-03 -1.087192-02 -5.24694E-04 0.00000E+00 7.8515 -|
9 1460 6,90055E-05 1.02043E+00 3.56286E-03 -5.79737E-03 -2.78835E-04 0.00000E+00 8.8255 !

10 1618 3.60350E-05 1.01965E+00 1.93310E-03 -3.09065E-03 -1.48581E-04 0.00000E+00 9.7832 |
11 1766 1.88347E-05 1.01921E+00 1.05018E-03 -1.64822E-03 -7.96040E-05 0.00000E+00 10.6857 ,

12 1916 '9 81355E 06 1.01895E+00 5.72072E-04 -8,81340E-04 -4.27783E-05 0.00000E+00 11.5995 -|.
-

13 -2066 5.10959E-06 1.01881E+00 3.13725E-04 -4.72571E-04 -2.31367E-05 0.00000E+00 12.5130 '

14 2215 2.66304E-06 1,01872E+00 1.73941E-04 -2.55079E-04 -1.26360E-05 0.00000E+00 13.4212
15 23$9 1.38176E-06 1.01867E+00 9.75934E-05 -1.38901E-04 -6.96072E-06 0.00000E+00 .14.3018

grp to grp inner mfd max. flux . mai mar. scale coarse
iters int, difference int. factor . mesh

1 1 1 1 6.32547E-05- 51 9.99985E-01 6 6

2 2 1 16 6.49685E-05 6 1.00003E+00 9 -!
3 3 1 16 6.87806E-05

~ 4 1.00002E+00 13 i

6 1.00001E+00 10
4 4 1 16 7.11973E-05
5 5' 1 16 5.59079E-05 '3 1.00003E+00 ~ 17 -i
6 6 1 1 4.59552E-05 3' 1.00004E+00 '17 {
7 7 1 1 3.66177E-05 2 1.00004E+00 26 i
8 8 1 1 3.29931E-05 2 1.00004E+00 43
9 9 1 1 3.11417E-05 1 1.00004E+00 $1 {

10 10 1 1 3.02331E-05 1 1.00004E+00- ' 51 |

11 11 1 1 .2.90418E-05 1.. 1.00004E+00 51 !

12 12 1 1 3.44282E-05 1 1.00003E+00 . 51
13 13 1 1 3.52925E-05 1 1.00003E+00 ~ $1
14 14 1 1 3.41901E-05 1 1.00003E+00 51 'i

15 15 2 51 6.47130E*07- '37' 1.00000E+00' 51 --

16 16 2 51 1.74072E-06 - 51 1.00000E+00 51
17 17 2 -51. 2.00199E-06 51 1.00000E+00- 51 -
18 18 2 51. 1.94371E-06 51 1.00000E+00- 51 ' - j

19 19 2 51 2.32103E-06 51 1.00000E+00 51 4

20 20 2- .51 '1.78722E-06 . 37 9.99999E-01 51'
'

21 21 2 '51 2.52370E-06 51 9.99999E-01 -51
22 22 2 51 2,28431E-06 51 9.99999E-01 51.
23 23 1 41 2.94502E-05 41 1.00005E+00 51'
24 24 1 41 8.12474E 05 42 1.00016E+00 51-
25 25 2 50 8.88647E-07 36 1.00000E+00 51
26 26 2 50 1.84379E-06 51 9.99997E-01- $1
27 27 2 51 3.39353E-06 51 9,99997E-01 51-

16 2397 -3.77054E-08 1.01871E+00 9.26290E-06 -5.93903E-05 -8.20656E-07 0,00000E+00 14.5865
final monitor

lambda 1.01871E+00 production / absorption 1.02086E+00 angular flux on 16

- elapsed time 14.59 min.
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- primary module access and input record ( scale driver - 10/31/90 - 14:00 ) ,

|- : module CSASI '' will be called
102F2 SOLUTION OPTIMIZE CONCENTRATION CYLINDER UOXCYOP4.CJW '

I'- , 27GROUPNDF4 INTH0tt1EDIUM
SOLNUO2F2 1 1500.0 0 1.0 293~ 92235 5.02 92238 94.98 END f
H2O 2 1.0 293. END

|
END COMP -'

secondary module oco006 Thas been called.
!

_ module o00008 is finished.
'

secondary module o0o002 has been called. |
module o00002 is finished.
secondary module o0o007 bas been called.
module oco007 is finished.
module essai is finished.

-- modulo XSDRN will be called

CYLINDER OPTIMIEATION UO2F2 SOLUTION DENSITY VARIATION ,

0$$ A3 2 E
18$ 225110 2 2 16 3 1
10 50 0 0 0

200 -2 0 0 0 0 'O -1 0 0 0

30$ 0 0 0 1 0' OOOO0 ,

00
5** A4 0 0 E ,

T
13$$ 12
14$$ 12
15** F1

T'
34**.F1 i

T
35** 15I0 34I14.25 49.25
36$$ 16R1 35R2
39$$ 12

*40$$ F3-

WARNING: en "END" statement is assumed at end of anput file
module xadrn is finished. '
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!outer' inner 1 - balance eigenvalue 1 - source '1 - scatter 1 - upscat search - time

iter eters ratio . 'retto ratio parameter (min) ' !
1 0 -4.440b9E-16 1.07652E+00. 6.37843E-01 1.00000E+00 0.00000E+00 0.00000E+00 0.0853
2 215 1.17118E-02 9.60583E-01 -2.56206E+00 -6.89417E-01 -5.97536E-02 0.00000E+00 1.3568 |
3 416 3.92253E-03 1.05171E+00 B.47889E-02 -2.60958E-01 -1.69622E-02 0.00000E+00 2.5515 )
4 609 1.89525E-03 1.04492E+00 5.95119E-02 -1.31070E-01 -7.63354E-03 0.00000E+00 3.7022 i

5 792 9,57219E-04 1.03579E+00 3.66813E-02 -7.13401E-02 -3.76070E-03 0.00000E+00 4.7980 ;

6 967 4.91520E-04 1.02941E+00- 2.11712E-02 -3.84090E-02 -1.92031E-03 0.00000E+00 5.8487 [
7 1135 2.53805E-04 ' 1.02553E+00 1.17770E-02 -2.04790E-02 -9.96484E-04 0.00000E+00 6.8612 . p

B 1301 1.31007E-04 1.02330E+00 6.41093E-03 -1.08428E-02 -5.2046tE-04 0.00000E+00 - 7.8635
9- 1462 6.77724E-05 1.02203E+00 3.45873E-03 -5.71889E-03 -2.73781E-04 0.00000E+00 8.8375 |

10 1614 3.5050ZE-05 1.02130E+00 1.86134E-03 -3.01800E-03 -1.44679E-04 0.00000E+00 9.7623 '

11 1764 1.81045E-05 1.02089E+00 1.00244E-03 -1.59455E-03 -7.67778E-05 0.00000E+0J 10.6758 {
12 1918 9.32555E-06 1.02066E+00 5.41934E-04 -8.44172E-04 -4.09078E-05 0.00000E+00. 11 6115 |

'13 2070 4.79998E-06 1.02052E+00 2.95259E-04 -4.48551E-04 -2.19561E-05 -0.00000E+00- ' 12.5360
14 2219 2.46482E-06 1.02044E+00 1.62555E-04 -2.39952E-04 -1.18852E-05 0.00000E+00 13.4432 - |
15 2363 1.25856E-06 1.02039E+00 9.06834E-05 -1.29404E-04 -6.49522E-06 0.00000E+00 14.3237 |

grp to grp inner afd max. fluz umf max. scale coarse ' .
'

1ters int, difference int. . factor mesh
1 1 1 1 6.50916E-05 51 9.99985E-01 6 !

2 2 1 16 ~ 6.64639E-05 6 1.00003E+00 9 1

3 3 1 16 7.02346E-05 6 1.00002E+00 10 |
4 4 1 16 7.26315E-05 4 1.00001E+00 13' ~ |

5 5 1 16 5.68671E-05 3 1.00003E+00 17 1
6 6 1 1 4.67752E-05 3 1.00004E+00- 17
7 7 1 1 3.72073E-05 2 1.0000$E+00 26'
8 8 1 1 3.35400E-05 2 1.00005E+00 43 *

9 9 1 1 3.16076E-05 1 1.00004E+00 51-
10 10 1 1 3.06519E-05 1 1.00004E+00 51
11 11 1 1 2.94060E-05 - 1 - 1.00004E+00 - $1 ,

12 12 1 1 3.48583E-05 1 ~1.00003E+00- 51- i

13 13 1 1 3.57813E-05 1 1.00003E+00 51 - !
14 14 .1 1 3.47582E-05 1 1.00003E+00 $1

'

15 1$ 2 51 6.33869E-07 37 1.00000E+00'- 51 _ j
16 16 -2 51 1.71877E-06 51 1 00000E+00 51 j
17 17 2 51 - 1.97808E-06 ' .51 '1.00000E+00 51 ^

18 18 2 51 1.92112E-06 51 1.00000E+00 -51- - ,

19 19 2 51 2.29558E-06 . 51' 1.00000E+00_ 51
20 20 2 51 1.7717BE-06 37. 9.99999E-01.- 51 !

'21 . 21 2 51 2.50480E-06 51- 9.99999E-01. 51
22 ~ 22 2 51 2.26814E-06 51 9.99999E-01- 51
23 23 1 41 2.95004E-05 41 1.00005E+00' 51.
24 24 1 '42 8.09449E-05 42 1.00016E+00' 51- ,

25 25 2 50 8.89109E-07 36 1.00000E+00' 51 . |
- 26 26 2 50 1.85416E-06 51 9.99997E-01 ' 51 1

16 2401 -3.77234E-08 1.02043E+00 8,78616E-06 -5.49751E-05 -7.33620E-07 0.00000E+00
' 3.25343E-06 ~ 51 '9.99997E-01' 51 ' [27 27 2 51

14.6010' I

final monitor I

lambda 1.02043E+00 production / absorption 1.02259E+00 angular flux on 16 7

elapsed time 14.60 min. |
-
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primary module access and input record ( scale driver - 10/31/90 - 14:00 )
- module CSASI will be called

UO2F2 SOLUTION OFIIMIZE CONCENTEATION CYLINDER UOXOYOPS.CJW

27GROUPNDF4 INTHottiEDIUM
SQLN"OZF2 1 1600.0 0 1.0 293 92235 5.02 92238 94.98 END
R2O 2 1.0 293 END
END COMP

s:condary module eDo008 Las been called.
module o00008 is finished.
escundary module o0o002 has been called.
redule o0o002 is finished.
::condary module o00007 has been called.

module o0o007 is finished,

module esasi is finished.
- modulo XSDEN will be called

CYLINDER OPTIMIZATION UO2F2 SOLUTION DENSITY VARIATION
0$$ A3 2 E
IS$ 2 2 51 1 0 2 2 16 3 1
10 50 0 0 0
2$$ -20000 0-1000
3$$ 00010 00000

00
5** A4 0 0 E

I

13$$ 12
14$$ 12
15** F1

T
34** F1

7
35** 15I0 34114.25 49.25
36$$ 16R1 35R2
39$$ 12
40$$ F3

T
W/ANING: an *END" statement is assumed at end of input file

modulo xsdrn is finished.
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!outer inner 1 - belance eigenvalue 1 - source 1 - scatter 1 - upscot search time

iter iters ratio ratio ratio par ameter (min)
1 0 0.00000E+00 1.09018E+00 6.18349E-01 1.00000E+00 0.00000E+00 0.00000E+00 0.0842
2 215 1.16258E-02 9.69777E-01 -2.39204E+00 -6.74785E-01 -6.01798E-02 0.00000E+00 1.3558 |
3 416 4.07796E-03 1.04962E+00 8.67567E-02 -2.61966E-01 -1.76701E-02 0.00000E+00- 2.5503
4 609 1.95761E-03 1.04357E+00 6.05892E-02 -1.35338E-01 -7.87640E-03 D.00000E+00 3.7012 .

'

5 794 9.77464E-04 1.03517E+00 3.70320E-02 -7.3235CE-02 -3.83161E-03 0.00000E+00 4.8078
6 969 4.96898E-04 1.02917E+00 2.11644E-02 -3.90236E-02 -1.93644E-03 0.00000E+00 5.8587
7 1136 2.53996E-04 1.02553E+00 1.16751E-02 -2.06009E-02 -9.95104E-04 0.00000E+00 6.8657
6 1302 1.29747E-04 1.02344E+00 6.29635E-03 -1.07984E-02 -5.14774E-04 0.00000E+00 7.8680 I

9 1463 6.64168E-05 1.02225E+00 3.36641E-03 -5.63861E-03 -2.68267E-04 0.00000E+00 8.8420 ,

10 1613 3.40120E-05 1.02158E+00 1.79718E-03 -2.94721E-03 -1.40589E-04 0.00000E400 9.7558
11 1763 1.73753E-05 1.02119E+00 9.60360E-04 -1.54298E-03 -7.39581E-05 0.00000E+00 10.6693
12 1917 8.85612E-06 1.02097E+00 5.15724E-04 -8.09441E-04 -3.91075E-05 0.00000E+00 11.6050
13 2070 4.51539E-06 1.02085E+00 2.79609E-06 -4.26750E-04 -2.08679E-05 0.00000E+00 12.5350
14 2219 2.29687E-06 1.02077E+00 1.53411E-04 -2.26 B65E-04 -1.12444E-05 0.00000E+00 13.4430
15 2364 1.16268E-06 1,02073E+00 8.54786E-05 -1.21764E-04 -6.12944E-06 0.00000E+00 14.3282

grp to grp inner afd max. flux msf max ecale coarse
iters int. difference int. factor mesh

1 1 1 1 6.56401E-05 51 9.99984E-01 6

2 2 1 16 6.68537E-05 6 1.00003E+00 9 ,

3 3 1 16 7.0514BE-05 6 1.00002E+00 10
4 4 1 16 6.81207E-05 4 1.00002E+00 13
5 5 1 16 5.67660E-05 3 1.00003E+00 17 .

'
6 6 1 1 4.67924E-05 3 1.00004E+00 11
7 7 1 1 3.71413E-05 2 1.00005E+00 26
8 8 1 1 3.35317E-05 2 1.00005E+00 43 |
9 9 1 1 3.15367E-05 1 1.00004E+00 51 ;

10 10 1 1 3.05273E-05 1 1.00004E+00 51 i

'
11 11 1 1 2.92187E-05 1 1.00004E+00 51
12 12 1 1 3.46728E-05 1 1.00003E+00 51'
13 13 1 1 3.55910E-05 1 1.00003E+00 51
14 14 1 1 3.45925E-05 1 1.00003E+00 $1
15 15 2 51 6.25314E-07 38 1.00000E+00 51
16 16 2 51 1.70276E-06 51 1.00000E+00 51 i

17 17 2 51 1.96012E-06 51 1.00000E+00 51 4

'

18 18 2 51 1.90410E-06' 31 1.00000E+00 51
19 19 2 51 2.27640E-06 51 1.00000E+00 51 ;

20 20 2 51 1.76063E-06 37 9.99999E-01 51
21 21 2 51 2.49087E-06 51 9.99999E-01 51
22 22 2 51 2.25509E-06 51 9.99999E-01 51
23 23 1 41 2.95316E-05 41 1.00005E+00 51
24 24 1 42 8.06738E-05 42 1.00016E+00 51 '

25 25 2 50 8.87630E-07 36 1.00000E+00 51
26 26 2 50 1.85552E-06 35 1.00000E+00 51
27 27 2 51 3.28555E-06 51 9.99997E-01 51 1

16 2402 -3.7748BE-08 1.02076E+00 8.45818E-06 -5.16020E-05 -6.69031E-07 0.00000E+00 14.6065 i

final monitor
lembde 1.02076E+00 production /atsorption 1.02293E+00 angular flux on 16

- elapsed time 14.61 min.

!

I

f

1

i

--



1 , .s

.

e,

-. ,

, primary module access and input record (' scale driver - 10/31/90 - 14:00 )
+ module CSASI will to called

UO2F2 SOLUTION OPTIMIZE CONCINTRATION CYLINDER UOXCYOP6.CJW

27GROUPNDF4 INFBattEDIUM
'

SOLNUO2F2.- 1- 1700.0 0 1.0 293 92235 5.02 92238 94.98 END
. E20 2 1.0 293 END -

END COMP
*

secondary module o00008' has been called.
module o00008 - in finished.

- escondary module o00002 has been called.
module o00002 is finished,

secondary module o00007 has been called.
module o00007 is finished. r

module esasi is finished.
- seodulo XSDRN will be called

'

CYLINDER OPTIMIZATION UO2F2 SOLUTION DENSITY VARIATION
0$$ A3 2 E ,

13$ 225110 221631
*10 50 0 0 0

2$$ -2 0 0 0 0 0 +10 0 0 |
33$ 00010 00000

00
5** A4 0 0 E

7
1333 12 s

1483 12 [
15** F1

7
34** F1

T
35** 1510 34114.25 49.25

'

3683 16R1 35R2
!39$$ 12-

60$$ F3
T ~

'-WARNING: an ."END" statement is assumed at end of input file
'module andrn is' finished.
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outer inner 1 - balance eisenvalue 1 - source 1 - scatter l'- upscat search time
iter iters ratio ratio ratio . parameter (min)

'l 0 -2,22045E-16 1.10227E+00 5.99481E-01 1.00000E+00 0.00000E+00 0.00000E+00 0.0840
2 .215 1.15777E-02 9.76371E-01 -2.23954E+00 -6.62171E*01 -6.07188E-02 0.00000E+00 1.3555
3 416 4.21780E-03 1.04660E+00 8.86777E-02 -2.63951E-01 -1.83041E-02 0.00000E+00 2.5512 ?

4 609 2.01054E-03 1.04123E+00 6.16252E-02 -1.39362E-01 -8.07868E-03 0.00000E+00 3.7008 I
*

5 794 9.93476E-04 1.03345E+00 3.73749E-02 -7.49459E-02 -3.88523E-03 0.00000E+00 4.8077
6 969 4.99894E-04 1.02781E+00 2.11886E-02 -3.95440E-02 -1.94343E-03 0.00000E+00 5.8595
7 1136 2.5296BE-04 1.02437E+00 1.15703E-02 -2.06668E-02 -9.C9175E-04 0.00000E+00 6.8665 i

8 1302 1.2792BE-04 1.02241E+00 6.18422E-03 -1.07266E-02 -5.07026E-04 0.00000E+00 7.8678
9 1462 6.48417E-05 1.02129E+00 3.27885E-03 -5.54773E-03 -2.61953E-04 - 0.00000E+00 8.8363 ,

10 1611 3.28704E-05 1.02065E+00 1.73668E-03 -2.87314E-03 -1.36129E-04 0.00000E+00 9.7447
-11 1765 1.66140E-05 1.02030E+00 9.21277E-04 -1.49060E-03 -7.10240E-05 0.00000E+00 10.6800

.

'12 1923 8.40841E-06 1.02009E+00 4.92536E-04 -7.75924E-04 -3.73826E-05 0.00000E+00 11.6377
13 2076 4.26500E-06 1.01997E+00 2.66561E-04 -4.07231E-04 -1.99027E-05 0.00000E+00 12.5678
14 2225 2.14023E-06 1.01989E+00 1.45637E-04 -2,15442E-04 -1.06479E-05 0.00000E+00 13.4758
15 2371 1.06793E-06 1.01985E+00 8.08422E-05 -1.14715E-04 -5.77035E-06 0.00000E+00 14.3673 I

grp to grp inner afd max. flus mat max. scale coarse
'

itors int. difference int. factor mesh
!1 1 1 1 6.62900E-05 51 9,99984E-01 6

2 2 1 16 6.75991E-05 6 1.00003E+00 9. i

3 3 1 16 6.76911E-05 6 1 00002E+00 10 .. j
4 4 1 16 6. 86329E-05 - '4- 1.0000ZE+00 13
5 5 1 16 5.71840E-05 -3 1.00003E+00 17- !

6 6- 1 1 4.66921E-05 3 1.00004E+00 17 ~I

7 7 1 1 3.70435E-05 2 1.00005E+00 ~26
8 8 1 1 3.35041E-05 2 1.0000$E+00' 43 |
9 9 1 1 3.15979E-05 1 1.00005E+00 51: i

10 10 1 1 3 06450E-05' -1 1.00004E+00 51.
11 - 11 1 1 2.93909E-05 1 1.00004E+00 51.
12 12 1 1 3.49621E-05 1 1.00003E+00 . 51 - i
13 13 1 1 3.59431E-05 1 1.00003E+00 51 - J
14 14 1 1. 3.50050E-05 1 1.00003E+00 - 51 -|
15 15 2 51 6.16555E-07 '38 1.00000E+00 51 .

16 16 2 51 1.68628E-06 51 -1.00000E+00 ' 51
17 17 2 51 1.94153E-06 51 1.00000E+00 51
18 - 18 2 51 1.88651E-06 51 1.00000E+00- 51;

19 19 2 51 2.25665E-06 51 1.00000E+00" $1
20 20 2 51 1.74893E-06 37 9.99999E-01- 51
21 21 2 51 2. 4766 5E-06 51 9.99999E-01 51"
22 22 2 51 2.24152E-06 51.9.99999E-01 51
23 23 1 41 2.95973E-05 41 1.00005E+00 51
24 24 1 42 8.04534E-05' 42 1.00016E+00 51
25 25 2 50 8.86548E-07 36 1.00000E+00 51'
26 . 26 2 50 1.85770E-06 .36 1.00000E+00 51
27 27 2 51 3.30479E-06 ' 51 9.99997E-01 51 .

16 2409 -3.77806E-08 1.01986E+00 8.13611E-06 -4.84250E-05 -5.92154E-07 0.00000E+00 14.6450 I
final monitor I

lambda 1.01988E+00 production / absorption 1.02206E+00 angular flux on 16 |
- elapsed time 14.65 min. J
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primary module access and input, record ( scale driver -' 10/31/90 .14:00')

W .iaodule CSASI will be called
''

t

UO2F2 SOLUTION OPTIMIZE CONCENTRATION CYLINDER .UCXCYOP7.CJW.
'

27GROUPNDF4 INFHQ4EDIUM
~SOLBUO2F2 1 1800.0 0 1,0 293 . 92235 5.02 92238 94.98 END

H2O 2 1,0 293 END'
t

END COMP
- secondary module oco008 . has been called.
. module o00008 is finished.
sacor.dary module o00002 has been enlled,
module oco002 is finished,

,

secondary module oco007' has been called.
i. module'o00007- is finished,

' module esael. .is finished.
- modulo XSDRN will be called .

CYLINDER OPTIMIZATION UO2F2 SOLUTION DENSITY VARIATION ,

4 .' -0$$-A3 2' E- ,

1$$ 2 2,51 1 0 '2 2 16 3-1
10 50 0 0 0

2$$, -2 0 0 0 0 0-1000
30$ 00010 00000 1

00
$**' A4 0 0'E +

T' -,

.13$$ .1 2'
1453 1 2 |
1S** T1

-T
34** F1 ' |

T-
35** 1510 34114.25 49,25 -

''

36$$ 16R1 35R2
3988 12 +

40$$ F3 '!
T

W1JtNING: an *END" statement is eseumed et end of input file
module xadrn is finished,
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Outer inner 1 - balance eigenvalue 1 - source 1 - scatter 1 upscat search time |
iter iters ratio ratio ratio parameter (min) |

1 0 4.44089E-16 1.11291E+00 5.81260E-01 1.00000E+00 0.00000E+00 0.00000E+00 0.0840
. !'2 215 1.15625E-02 9.80653E-01 -2.10212E+00 -6.51413E-01 -6.13494E-02 0.000%CE+00 1.3555

3 416 4.34309E-03 1.04277E+00 9.05682E-02 -2.66735E-01 -1.88677E-02 0.00000E+00 2.5502 a

!4 609 2.05478E-03 1.03804E+00 6.26293E-02 -1.43170E-01 -8.24365E-03 0.00000E+00 3,7008

5 795 1.00427E-03 1.03081E+00 3.76861E-02 -7.64740E-02 -3.920$6E-03 0.b0000E+00 4.8132 .j

6 970 5.00919E-04 1.02545E+00 2.11882E-02 -3.99636E-02 -1.9428BE-03 0.00000E+00 5.8640 i

7 1137 2.51127E-04 1.02220E+00 1.14710E-02 -2.06933E-02 -9.80210E-04 0.00000E+00 6.8720 ;

8 1303 1.25798E-04 1.02034E+00 6.08023E-03 -1.06417E-02 -4.98138E-04 0.00000E+00 7.8733
9 1462 6.3154SE-05 1.01928E+00 3.19831E-03 -5.45414E-03 -2.55241E-04 0.00000E+00 8.8365
10 1606 3.17154E-05, 2 0186BE+00 1.68195E-03 -2.80014E-03 -1.31629E-04 0.00000E+00 9.7170 i

11 1760 1.58720E-05 1.01834E+00 8.86415E-04 -1.44066E 03 -6.81657E-05 .0.00000E+00 10.6527
12 1918 7.96964E-06 1.01814E+00 4.71795E-04 -7.44366E-04 -3.56968E-05 0.00000E+00 11.6103 |
13 2071 4.01022E-06 1.01802E+00 2.54550E-04 -3.88502E-04 -1.89260E-05 0.00000E+00 12.5402
14 2220 1.99395E-06 1.01795E+00 1.38780E-04 -2.04516E-04 -1.00880E-05 0.00000E+00 13.4483 ;

15 2366 9.85742E-07 1.01791E+00' 7.69965E-05 -1.08447E-04 -5.45551E-06- 0.00000E+00 14.3400 '

grp to Brp inner' mfd max. flux est max. scale coarse
iters int, difference int. factor mesh j

1 1 1 1 6.66471E-05 51.9.99984E-01 6 <

2 2 1 16 6.77064E-05 6 1.00003E+00 9 [
3 3 1 16 6.75570E-05 6 1.00002E+00 10 i
4 4 1 16 6.84139E-05- 4' 1.00002E+00 13 '|

5 5 1 16 5.69276E-05 3 1.00004E+00 17 - !
6 6 1 1 4.64021E-05 3 1.00004E400 17 ,

7 7 1 16 '3.67665E-05 2 1.00005E+00 26 j

8 8 1 1 3.32764E-05 2 1.00005E+00 43 -
9 9 1 1. 3.13451E-05 1 1.0000$E+00 51

10 10 1 1 3.037601-05 1 1.00004E+00- 51
)

11 11 1 1 2.90990E-05 1 1.00004E+00 51 ~ i

12 12 1 1 3.46169E-05 1 1.00003E+00 51 i

13 13 1 1 3,55799E-05 1 1.00003E+00 51.
]14 - 14 1 1 3.46672E-05 1 1.00003E+00 51 ,

15 15 2 51 6.10178E-07 38 1.00000E+00 51 ;

16 16 2 51 1.67369E-06 51 1.00000E+00 $1 {
17 17 2 51 1.92717E-06 51 1.00000E+00 51 1

18 18 2 51 1.87292E-06 51 1.00000E+00 51 |

19 19 2 51 2.24155E-06 51 1.00000E+00 51 |

20 20 2 51 1.74220E-06 37 9.99999E-01 51
21 21 2 51 2.=6702E-06 51 9.99999E-01 51 1

22 22 2 51 2.23306E-06 51 9.99999E-01 51 |

23 23 1 41 2.96407E-05 41 1.00005E+00 51 !

24 24 1 42 8.02512E-05. 42 1.00016E+00 51 i

25 25 2 50 8.81160E-07 37 1.00000E+00 51 '

'26 - 26 2 50 1.85713E-06 37 1.00000E+00 51
27 47' 2 51 3.24753E-06 51.~9.99997E-01 ' 51. |

16 2404 -3.78184E-08 1.01794E+00 7.87853E-06 -4.57392E-05 ~5.31874E-07 0.00000E+00 14.6163-
final monitor !

lambda 1.01794E+00 production / absorption 1.02012E+00 angular flux on It ;

- elapsed time 14,62 min. *
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primary module access and input record (' scale driver - 10/31/90 - 14:00 ) ,

!' - module CSASI will be called
"

- UO2F2 SOLUTION OPTIMIZE CONCENTRATION CYLINDER UOXCYOPS.CJW

270ROUPNDF4 INFHott!!:DIUM
SOLNU02F2 1 2000.0 0 1.0 293 92235 5.02 92238 94.98 END
R2O 2 1.0 293 END' .;

END COMP 4

secondary module o00008 bas been called,

module oco008 la finished. ,

secondaar module o00002 has be3n called,
module o00002 is finished.
mecondary module oco007 bas been called. |
module o0o007 is finished,

module esasi is finished. e

' - modulo XSDRN will be called [
CYLINDER OPTIMIZATION UO2F2 SOLUTION DENSITT VARIATION -r

0$$ A3 2 E ?

1$$ 225110 2 2 16 3 1 !

1050000
2$$ -20000 0-1000
3$$ 00010 00000

00 ;

$** A4 0 0 E
'!y

13$$ 12
1433 12
15** F1 .

,

7
34** T1

7 *

35** 15I0 34114.25 49.25
'

36$$ 16R1 35R2
39$$ 12
40S$ F3 h
41** 10

7
WARNING: en ''END" statement is assumed at end of input ille ,

module madrn is finished.
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outer inner 1 - balance eig envalue 1 - source 1 - scatter 1 - upscat search time

.Ater Iters ratio ratio ratio parameter (min)
1 0 -2.22045E-16 1.13050E+00 5.46503E-01 1.00000E+00 0.00000E+00 0.00000E+00 0.0833
2 216 1.16135E-02 9.83669E-01 -1.86501E+00 -6.3490?E-01 -6.28090E-02 0.00000E+00 1.3632
3 417 4.55419E-03 1.03318E+00 9.43084E-02 -2.741$4E-01 -1.97988E-02 0.00000E+00 2.5605
4 613 2.1195CE-03 1.02958E+00 6.45538E-02 -1.50225E-01 -8.47223E-03 0.00000E+00 3.7305
5 800 1.01705E-03 1,02317E+00 3.82767E-02 -7.90830E-02 -3.94912E-0? 0.00000E+00 4.8510
6 977 4.97194E-04 1.01834E+00 2.11516E-02 -4.05626E-02 -1.92025E-03 0.00000E+00 5.9155
7 1145 2.44955E-04 1.01535E+00 1.12659E-02 -2.06151E-02 -9.53167E-04 0.00000E+00 6.9307
8 1312 1.20683E-04 1.01364E+00 5.88480E-03 -1.04241E-02 ~4.77270E-04 0.00000E+00 7.9405
9 1470 5.96132E-05 1.01267E+00 3.05529E-03 ~5.25958E-03 -2.41221E-04 0.00000E+00 8.8998

10 1620 2.94269E-05 1.01211E+00 1.5871'E-03 -2.66007E-03 -1.22720E-04 0.00000E+00 9.8153
11 1778 1.44849E-05 1.01180E+00 8.28139E-04 -1,34891E-03 -6.28087E-05 0.00000E+00 10.7757,

12 1936 7.17502E-06 1.01162E+00 4.3)879E-04 -6.88643E-04 -3.26332E-05 0.00000E+00 11.7358
13 2090 3.56708E-06 1.01150E+00 2.35527E-04 -3.56404E-04 -1.72163E-05 0.00000E+00 12.6733
24 2239 1.74470E-06 1.01144E+00 1.28146E-04 -1.86322E-04 -9.12727E-06 -0.00000E+00 13.5832
15 2385 8.42679E-07 1.01140E+00 7.09791E-05 -9.80201E-05 **. 90594E-06 0.00000E+00 14.4765

grp to grp inner afd max. flux maf mar. scale coarse
iters int. difference int. factor mesh-

1 1 1 1 6.75249E-05 51 9.99983E-01 6
2 2 1 16 6.79629E-05 6 1.00003E+00 9

3 3 1 16 6.73703E-05 6 1.00002E+00 10
4 4 1 16 6.80558E-05 4 1.00002E+00 13
5 5 1 16 7.12227E-05 4 1.00003E+00 16
6 6 1 1 4.60794E-05 3 -1.00004E+00 17
7 7 1 16 3.67135E-05 2 1.00005E+00. 26
8 8 1 1 3.32621E-05 '2 1.00005E+00 43
9 9 1 1 3.35139E-05 2 1.00005E+00 43-

10 10 1 1 3.09066E-05 1 1.00004E+00 51
11 11 1 1 2.96247E-05 1 1.00004E+00 51
12 12 1 1 3.53190E-05 1 1.00003E+00 51-
13 13 1 1 3.63343E-05 1 1.00003E+00 51
14 14 1 1 3.54818E-05 1 .1.00003E+00 51
15 15 2 51 5.99868E-07 38 1.00000E+00 $1
16 16 2 51 1.65407E-06 51 1.00000E+00 51
17 17 2 51 1.90491E-06 51 1.00000E+00 51
18 18 2 51 1.85199E-06 51 1.00000E+00 51
19 .19 2 51 2.21834E-06 51 1.00000E+00 51
20 20 2 51 1.73311E-06 37 9.99999E-01 51
21 21 2 51 2.45431E-06 51 9.99999E-01. 51
22 22 2 51 2.22240E-06 51 9.99999E-01 51
23 23 1 42 2.97206E-05 42 1.00005E+00 51
24 24 1 42 7.99032E-05 42 1.00015E+00 51
25 25 2 50 8.75698E-07 37 1.00000E+00 51
26 26 2 50 1.86115E-06 37 1.00000E+00 51
27 27 2 51 3.2147BE-06 51 9.99997E-01- 51

16 2423 -3.79096E-08 1.01142E+00 7.40547E-06 -4.12979E-05 -3.89365E-07 0.00000E+00 14.7548
final monitor

lambda 1.01142E+00 production / absorption 1.01361E+00 angular flux on 16
- elapsed time 14.75 min.'
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primary. module access and input record ( scale driver - 10/31/90 - 14:00 )
?- snodule CSASI will be called

UO2F2 SOLUTION OFTIMIZE CONCENTRATION CYLINDER UCXCYOF9.CJW -|
' 2FGROUFNDF4 INFE M IUM

'

SOLNUO2F2- 1 2200,0 0 1.0 293 92235 5.02 92238 94,98 END
. E20 2 1.0 293 END v

END COMP
secondary module o00008 has been called.
module o00008 .is finished.
secondary module coo 002 has been enlled, #

. module o00002 .is finished.
secondary module o00007 has boon called. >

module o00007 is finished.

. module esasi: 'is finished.
modulo XSDRM will be called-

CYLINDER OFTIMIZATION UO2F2 SOLUTION DENSITY VARIATION
0$$ A3 2 E.
188;225110 2 2 16 3 1
10 50 0 0 0

283 -20000 0-1000 *

~388 00010 00000
0n ,

S** A4 0. 0 E
T |

.13$$ 12
14$$ ' 12 :
15** F1 ,

7 1

34** 'F1
7

35** 1510 34114,25 49,25

36$$. 16k1 35R2 ,

393$ 12 4

40$$ F3
'

T
WARNING: an *END" statement is assumed at and of input file j

modulo xsdrn is finished, j
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outer inner 1 - balance. eigenvalue 1 - source 1 - scatter 1 - upscat search time
iter iters ratio retto ratio par ameter (min)

.1 0 1.11022E-16 1.14395E+00 5.15078E-01' 1.00000E+00 0.00000E+00 0.00000E+00 0.0843
2 216 '1.17486E-02 9.80698E-01 -1.66855E+00 -6.24296E-01 -6.44246E-02 0.00000E+00 1.3623 s

3 417 4.71954E-03 1.02151E+00 9.80657E-02 -2.83424E-01 +2.04955E-02 0.00000E+00 2.5567 |

4 614 2.15796E-03. 1.01883E+00 6.64287E-02 -1.56705E-01 -8.58803E-03 0.00000E+00 3.7293- f

5 802 1.01615E-03 1.01305E+00 3.87948E-02 -8.11829E-02 -3.92654E-03 0.00000E+00 4.8528 !

6 981 4.87735E-04 1.00857E+00 2.10849E-02 -4.08753E-02 -1.87622E-03. 0.00000E+00 5.9255
7 1151 2.36247E-04 1.00578E+00 1.10561E-02 -2.04065E-02 -9.16964E-04 0.00000E+00 6.9492-
8 1318 1.14552E-04 1.00417E+00 5.69677E-03 -1.01519E-02 -4.52796E-04 0.00000E+0D 7.9570 i
9 1476 5.56752E-05 1.00326E+00 2.92121E-03 -5.04553E-03 -2.25823E-04 0.00000E+00 8.9143 i

10 1626 2.70460E-05 1.00274E+00 1.50132E-03 -2.51542E-03 -1.13505E-04 0.00000E+00 9.8280 ;
11 1784 1.30886E-05 1.00245E+00 7.76349E-04 -1.25842E-03 -5.74356E-05 0.00000E+00 _ 10.7857 1

12 1942 6.38537E-06 1.00227E+00 4.07921E-04 -6.34731E-04 -2.95964E-05 0.00000E+00 11.7430 ;
13 2096 3.13565E-06 1.00217E+00 2.1893BE-04 -3.25707E-04 -1.5$510E-05 0.00000E+00 12.6785

^

le 2245. 1.50683E-06 1.00210E+00- 1.19040E-04 -1,69217E-04 -8.20780E-06 0.00000E+00 13.5868 |

15 2391 7.09652E-07 1.00207E+00 6.59377E-05 -8.84004E-05 -4.39157E-06 0.00000E+00 14.4785 _ |
grp to grp inner afd max, flux - msf . max. scale coarse - ,

iters int. difference int.. factor mesh- f
1 .1 1 16 7.12422E-05 8 1.00002E+00 6 [
2 2 1 16 6.81108E-05 6 1.00003E+00. 9 '

3 3 1 16 6'.72346E-05 5 1.00003E+00' 11 |
4 4 1 16 6.75826E-05 5 1.00002E+00 12 '

5 5 1 16 '7.07839E-05 4 1.00004E+00 16 i

6 6 1 1 4.57262E-05 3 .1.00004Et00 17 .,

7 7 1 16 3.62037E-05 2 1.00005E+00' 26 - !
8 8 1 1 3.295121-05 2 1.00005E+00 43
9 9 1 1 3.32201E-05 2 1.00005E+00' 43' L i

11 11 1 1 ~ 3.26729E-05
2 '1.00004E+00 43 f10 10 1 1

I2.97032E-05- 1 ~ 1.00004E+00 51
12 12 1 1 3.54515E-05 1 1.00004E+00- 51 i
13 13 1 1 3.64686E-05 1.1.00003E+00 51 ;

14 14 1 1 3.5664BE-05 - 1 1.00003E+00 $1,

15 15 2 12 1.22814E-06 38' 1.00000E+00 43 i

16 16 2 51 1.64054E-06 51 1.00000E+00 43 I

17 17 2 51 1.89135E-06 51~ 1.00000E+00 51 |
18 18 2 51 1.83962E-06 51 1.00000E+00 51 ,[
19 19 2 51 2.20541E-06 51 1.00000E400 51 '

20 20 2 51 1.72909E-06 37 9.99999E-01 51 |

21 21 2 51 2.45058E-06 51 9.99999E-01 51' ?

22 22 2 51 2.21573E-06 51 9.99999E-01' 51 ,!

23 23 1 42 2.9854BE-05 42 1.00005E+00 51 |
24 24 1 42 7.96423E-05 42 1.00015E+00 51 !

I25 25 2 50 8.7262BE-07 37 1.00000E+00 51
26 26 2 51 2.05569E-06 51 9.99997E-01 51 e

27 27 2 ' $1 3.25218E-06 51 9.99997E-01' 51 |
16 2429 -3.80187E-08 1.00209E+00 6.92760E-06 -3.73833E-05 -2.54356E-07 0.00000E+00. 14.7558 I

final monitor . '|
lambda 1.00209E+00 production / absorption 1.00427E+00 an8ular flux on 16 1

4 -. elapsed time 14.76 min. 4
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scale driver - 10/31/90 - 14:00 )
.

*' primary module access and input record ( ,
*

- module CSASI will be called-
UO2F2 SOLUTION OPTIIMIZE CONCENTRATION SLAB UOXSLOP1.CJW r

[27GROUFNDF4 INFB0tEEDIUM
SQLNUO2F2' 1 1000.0 0 1.0 293 9223$ 5.02 92238 94.98 END

|. H2O 2 .1.0 293 END
e END C mP. i

ascondary module'o00008- has been called. . ;
module o0o008 is finished,

scoondary module o00002 has been called. .

module oDo002 is finished. ' ,
secondary module oco007- has been called.

;

module o00007 is finished.
tmodule esent is finished.

' modulo XSDRN will be called - |-

SLAB OPTIM1ZATION 002F2 SOLUTION DENSITY VARIATION 6

0$$ A3 2 E Ji
1$$ 1 2 50 1 0 221631 |
10 50 0 0 0

*

2$$.-2 0 0 0 0 0-1000
3$$- 0 0 0 1 0- 00000

'

00
' $** A4 0 0 E

T

13$$ 12
|14$$ 12

15** F1 ,

7 *

34** F1
T |

35** 910 39I7 1 47.1 ,

3683 10R1 40R2
39t$ 12
40$$ -F3 |

T
WJJING: an *END" statement is assumed at end of input file ,

module xsdtn is finished. !
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fouter inner 1 - balance eigenvalue 1 - source 1 scatter 1 upscat search time

iter iters ratio ratio ratio parameter (min) j
1 0' O.00000E+00 9,54419E-01 7.73261E-01 1.00000E+00 0.00000E+00 0.00000E+00 0.0670 j
2 116 1.35986E-02 8.11881E-01 -4.29066E+00 -8.3198BE-01 -6.18717E-02 0.00000E+00 0.3242
3 405 2.63812E-03 1.01574E+00 7.54277E-02 -3.05337E-01 -1.10436E-02' O 00000E+00 0.5575 [
4 598 1.17465E-03 1.01225E+00 4.86936E-02 -9.80007E-02 -4.65747E-03 0.00000E+00 0.7938

['5 783 5.83390E-04 1.00353E+00 2.84534E-02 -4.83324E-02 -2.2945CE-03 0.00000E+00 1.0227
6 959 2.99441E-04 9.97539E-01 1.60089E-02 -2.53678E-02 -1.18364E-03 0.00000E+00 1.2443 i
7 1128 1.56932E-04. 9.93847E-01 8.89488E-03 -1,3508BE-02 -6.26976E-04 0.00000E+00 1,4592 t

.8 1289 8.37919E-05 9.91625E-01 4.94706E-03 -7.28408E-03 -3.39415E-04 0.00000E+00 '1.6672 [
9 1440 4.54542Z-05 9.90299E-01 2.77226E-03 -3.98373E-03 -1.87106E-04 0.00000E+00 1.8657 ;

10 1584 2.50850E-05 9.89502E-01 1.57260E-03 -2.21152E-03 -1.05083E-04 -0.00000E+00 2.0588
11 1728 1.40388E-05 9.89021E-01 9.03571E-04 -1.24747E-03 -5.99477E-05 0.00000E+00 '2.2510

' |

i

12 1873 7.97992E-06 9.88727E-01 5.26846E-04 -7.14348E-04 -3.47774E-05 ~ 0.00000E+00 2.4443
13 2017 4.61570E-06 9.88545E-01 3.12391E-04 -4.16045E-04 -2.05484E-05 0.00000E+00 2.6375 .

14 2161 2.71825E-06 7.88430E-01 1.88571E-04 -2.46850E-04 -1.23734E-05 0.00000E+00 2.8297 f

'.15 2305 1.62636E-06 9.88356E-01 1.15806E-04 -1.49243E-04 -7.58408E-06 0.00000E+00 3.0230
16 2449 9.84023E-07 9.88309E-01 7.22054E-05 -9.17979E-05 -4.71973E-06 0.00000E+00 3.2152

.Brp to Brp inner afd max. flux est max. scale coarse f
*

iters int, difference int. factor mesh
1 1 1 10 1.82475E-05 47- 9.99998E-01 6 i
2 2 1 10 1.81283E-05 25 9.99996E-01

. 10' f

9 *

3 3 1 10 1,91932E-05 23 9.99997E-01
4 4 1 10 2.17569E-05 18 9.99997Z-01 12 [

' 5 5 1 10 1.75573E-05 4 1.00000E+00 16 '

6 6 1 9 1.30815E-05 3 1.00001E+00 17 r

7 7 1 9 1.03581E-05 3 1.00001E+00 24 1

8 8 1 10 6.07935E-06 2 1.00001E+00 . 45 !
9 9 1 1 4,97545E-06 2 1.00001E+00 4 5' ' j

10 10 1 1 4.37549E-06 16 9.99995E-01 . 45 ,

11 11 1 17 3.97761E-06 17 9.99995E-01 45 .;

12 12 1 17 4.83057E-06 18 9.99996E-01 45 i

13 13 1 18 4.97827E-06 18 9.99996E-01 45 i

14 14 1. -19 4.79589E-06 19 9.99996E-01 45 |

15 15 2 10 3.87425E-07 31 1.00000E+00 45 -i

16 16 2 50 9.50342E-07 50 1.00000E+00 45- t

17 17 2 50 1.28579E-06 - 50 1.00000E+00 '45 !

18 18 2 $0 1.24885E-06 50. 1.00000E+00 45
19 19 2 50 1.49755E-06 50 1.00000E+00 45 ,

20 20 2 50 1.12057E-06 31 9.99999E-01- 50 j
21 21 '2 50' 1.61299E-06 50 1.00000E+00 50
22 22 2 50 1.45883E-06 50 9.99999E 01 .50
23 23 1 36 2.33376E-05 37 1.00004E+00 50 i
24 24 1 37 6.27397E-05 37 1.00012E+00 50 t
25 25 1 37 9.08290E-05 37 1.00012E+00 . 50 't

26 26 1 37 9.93355E-05 37i 1.00022E+00 50 |
27 27 2 49 1.29145E-06 50 9.99998E-01 50 ' ;

17 2485 -3.76123E-08 9.88341E-01 6.48335E-06 -4.39315E-05 -6.80865E-07 0.00000E+00 3.2718 i
final monitor

lambda 9.88340E-01 production / absorption 9.88982E-01 an8ular flux on 16 a

- elapsed time 3.27 min. ;
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primary module eccess and input record.( scale driver - 10/31/90 - 14:00 ) 4

-- module CSASI- will be called. i'

UO2F2 SOLUTION OPTIIMIZE CONCENTRATION - SIAB UCKSLOP2.CJW

-27GROUPNDF4L INFBQ HEDIUM
SQLNUO2F2 1 1200.0 0 1.0 293 92235 S.02 92238 94.98 END
B20 2 1.0 293. END,

'
END COMP

secondary module oco008 has been called.
- module o00008 - is finished. ;

secondary module o00002 has been called.
'. module o00002 is finished.

secondary module oco007 'has been called.
module o00007 le finished,

module esasi is finished. r
' "- modulo XSDRN will be called-

SLAB OPTIM72ATION UO2T2 SOLUTION DENSITY VARIATION
0$$ A3 2 E
1$$ 1 2 50 1 0 2 2 16 3 1
10 50 0 0 0

'IZ$$ -20000 0 -10 C 0
'

338 00010 00000
00

$** A4 0 0 E
'T

13$$ 12
143$ 12 ,

15** F1
T

'34** F1
T

35** 9I0 3917,1 47.1

3638 10R1 40R2
393$ 12 -

|f40$$ F3
T

NARNING: an "END" statement is assumed at end of input file
,

module xadrn is finished. !;
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outor inner 1 - balance e18envalue 1 - source 1 - scatter 1 - upscat search time
iter iters ratio ratio ratio parameter (min)

1 0 -4.44089E-16 1.00391E+00 7.34303E-01 1.00000E+00 0,00000E+00 0.00000E+00 0.0688 ;
2 216 1.29772E-02 8.64639E-01 -3.64784E+00 -7.81740E-01 -6.11025E-02 0.00000E+00 0.3258
3 410 3.06019E-03 1.02982E+00 8.04132E-02 -2.87399E-01 -1.28557E-02 0.00000E+00 0.5628 *

'4 604 1.35696E-03 1.02890E+00 5.10747E-02 -1.08071E-01 -5.38783E-03- 0.00000E+00 0.8012 ;
5 789 6.54966E-04 1.02226E+07 2.91854E-02 -5.33371E-02 -2.57180E-03 0.00000E+00 1.0300 ;

6 966 3.26439E-04 1.01740E+00 1.60085E-02 -2.72766E-02 -1.28709E-03 0.00000E+00 1.2522
7 3134 1.66646E-04 1.01432E+00 8.68188E-03 -1.41322E-02 -6.64384E-04 0.00000E+00 1.4665 !
8 1294 8.68020E-05 1.01244E+00 4.72107E-03 -7.43212E-03 -3.51373E-04 0.00000E+00 1.6735
9 1643 4.61230E-05 1.01131E+00 2. 59612E-03 -3.974 55E-03 -1.90069E-04 0.00000E+00 1.8703

10 1587 2.50052E-05 1.01062E+00 1.45001E-03 -2.16604E-03 -1.05090E-04 0.00000E+00 2.0623
'11 1737 1.37975E-05 1.01021E+00 8.23303E-04 -1,20349E-03 -5.92413E-05 0.00000E+00 2.2610

12 1886 7.76871E-06 1.00995E+00 4.76360E-04 -6.81601E-04 -3.41095E-05 0.00000E+00 2.4578 |
13 2030 4.45471E-06 1.00979E+00 2.80751E-04 -3.93976E-04 -2.00232E-05 0.00000E+00 2,6503 ,

14 2174 2.60794E-06 1.00969E+00 1.68780E-04 -2.32363E-04 -1.20080E-05 0.00000E+00 2.8433 |
15 2318 1.55805' 66 ' t .00962E+00 1.03565E-04 -1.40072E-04 -7.35707E-06 0.00000E+00 3.0355
16 2462 9.43420. 07 1.00958E+00 6.46531E-05 -8.61821E-05 -4.58535E-06 0.00000E+00 3.2287

Brp to grp inner afd mar. flux mat max. scale coarse
iters int, difference int. factor mesh

1 1 1~ 10 1.92281E-05 47 9.99998E-01- 6 ,

2 2 1 10 1.87407E-05 25 9.99996E-01 9 |
3 3 1 10 1.97743E-05 23 9.99997E-01 10
4 4 1 10 2.24521E-05 5 1.00000E+00 12

,

5 5 1 10 1.79985E-05 4 1.00001E+00 16 r

6 6 1 10 1.43424E-05 4 1.00001E+00 16 'I
7 7 1 9 1.06042E-05 3 1.00001E+00 24 ,

8 8 .1 10 6.2157CE-06 2 1.00001E+00 45 !

9 9 1 1 5.05260E-06 2 1.00001E+00 45
10 10 1 1 4.40747E-06 16 9.9v995E-01 45 |
11 11 1 17 4.01910E-06 17 9.99995E-01 45

!-12 12 1 17 4.85439E-06 18 9.99996E-01 45
13 13 1 18 5.00855E-06 19 9.99996E-01 45 ;

14 14 1 19 4.83366E-06 19 9.99996E-01 45 t

15 15 2 10 4.34706E-07 31 1.00000E+00' 45 .'
16 16 2 50 8.99525E-07 50 1.00000E+00 45

!17 17 2 50 1.26913E-06 50 1.00000E+00 45
I18 18 2 30 1.23256E-06 50 1.00000E+00 45

19 19 2 50 1.47966E-06 50 1.00000E+00 45 ;

20 20 2 50 1.10815E-06 31 9.99999E-01 45 {
21 21 2 50 .1.59458E-06 50 1.00000Ev00 50 'j
22 22 2 50 1.44096E-06 50 9.99999E-01 50 j

23 23 1 36 2.32829E-05 37 1.00004E+00 50 '

24 '24 1 37 6.23249E-05 37 1.00012E+00 50- |
25 25 1 37 9.01985E-05 37 1.00012E+00 50
26 26 1 37 9.86452E-05 37 1.00022E+00 50 .:
27 27 2 49 1.31428E-06 50 9.99998E-01 50 |

17 2498 -3.75680E-08 1.00961E+00 6.22522E-06 -4.07997E-05 -7.09034E-07 0.00000E+00 3.2855 '

final acnitor ,

lambda 1.00961E+00 production / absorption 1.01027E+00 an6ular flux on 16 ,

- elapsed time 3.29 min.

'
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primary module access and input record ( scale driver - 10/31/90 -'14:00 ) .

module CSASI will be called . .

i

-

UC2F2 SOLUTION OPTIIMIZE CONCINTRATION SLAB UCX5 LOP 3.CJW

27GROUPNDF4- INTH0rtEDIUM - i

SQLNUO2F2 1 1400.0 0 1.0 293- *2235 5,02 92238 94.98 END i
H20 2 1.0 293 END

. END C0MP !

: secondary module o00008 has been called. -

module o0o008- is finished. !

secondary module oco002 has been called.
module o00002 is finished.

. |
secondary module o00007 .has been celled.
module o00007 is finished. ,

module caesi is finished.
* * modulo XSDRN will be called a

SLAB OPTIMIZATION UO2F2 SOLUTION DENSITY VARIATION ;
.0$$ A3 2 E - i
1$$ 1 2 $0 1 0 221631
to 50 0 0 0

238 +20000 0-1000
3$$ 00010 00000 i

00
$** A4 0 0 E

: 1
;

T -{
13$$ 12 ;

1488- 1 2 i<

15** .F1
T -' i

34** F1 i

T j
35** 910 3917,1 47,1

'

368S 2CR1 40R2
3938 12.
40$3 F3

7
,

- WARNING: en "IND" statement is asstaned at end of input file 'lmodule xadrn is finished.
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outer inner'~1 - balance eigenvalue 1 - source 1 - scatter 1 upscat search time 'i

iter iters ratio ratio ratio parameter (min) [
1- 0 2.22045E-16 1.04240E+00 6.97481E-01 1.00000E+00 0.00000E+00 0.00000E+00 0.0688
2 21$ 1,25845E-02 9.00031E-01 -3.15461E+00 -7,42091E-01 ~6.10753E-02 0.00000E+00 0.3250
3 411 3.41409E-03 1.03486E+00 8.47415E-02 -2.79432E-01 -1.43928E-02 0.00000E+00 0.5638 i
4 607 1.49888E-03 1.03637E+00 5.30405E-02 -1,16657E-01 -5.94973E-03 0.00000E+00 0.8030 -!
5 793 7 05433E-04 1.03155E+00 2.97078E-02 -5.71839E-02 -2.76287E-03 0.00000E+00 '1.0337 |
6 970 3.43005E-04 1.02764E+00 1.59445E-02 -2.85751E-02 -1.34851E-03 0.00000E+00 1.2560 i

7 1138 1. 71207E-04 1.02504E+00 8.47101E-03 -1.44643E-02 -6.81189E-04 0.00000E+00 1.4693 1

8 1296 8.74476E-05 1.02343E+00 4.52493E-03 -7.44984E-03 -3.53808E-G4 0.00000E+00' 1.6753 i
9 1440 4.56802E-05 1.02244E+00 2.452**E-03 *3.91384E-03 -1.88520E-04 0.00000E+00 1.8675 !

10 .1590 2.44022E-05 1.02183E+00 1.35250E-03 -2.10126E-03 -1.02942E-04 0.00000E+00 2.0652 .;
11 -1740 1.33295E-05 1.02146E+00 7.61699E-04 -1.15393E-03 -5.75683E-05. 0.00000E+00 2.2632 .

12 1889 7,45587E-06 1.02123E+00 4.38596E-04 -6.48715E-04 -3.29903E-05 0.00000E+00 2.4608 ?

13 2035 4.26299E-06 1.02108E+00 2.58054E-04 -3.73488E-04 -1.93380E-05 0.00000E+00 2.6548 l
'14 2179 2.49223E-06 1.02099E+00 1.55106E-04 -2.2002BE-04 -1.15954E-05 0.00000E+00 2.8470

15 2323 1.48883E-06 1.02093E+00 9.52488E-05 -2.32667E-04 -7.11073E-06 0.00000E+00 3.0402 ,

grp to grp inner afd max, flux mat max. scale coarse i

|
iters int, difference - . int. factor mesh

1 1 1 - 10 3.031$2E-05 50 9.99996E-01 6 >

2 2 1 _ 10 2.90365E-05 25 9.99993E-01 9- ,

3 3 1 10 3.05592E-05 23'.9.99995E-01- 10 |
4 4 1 10 3.47422E-05 5 1.00000E+00 12 i

5 5 1 10 2.76262E-05 4 1.00001E+00 16 ,

6 6 1 10 2.20276E-05 4 1.00001E+00 16 ,i,

7 7 1 9 1.63594E-05 3 1.00001E+00 24 '. ..j
8 8 1 10 9,64176E-06 2 1.00001E+00 =45 i

9 9 1 1 7.93770E-06 2 1.00001E+00 45 - .

10 10 1 1 6.98197E-06 17 9.99992E-01 .. {
11 11 1' 17 6.34906E-06 17 9.99992E-01 45 ;

12 12 1 17 7.66847E-06 18 9.99993E-01 45-
13 13 1 19 7.93614E-06 19'9.99994E-01 45 I

14 14 1 19 7.66358E-06 19 9.99993E-01 45 !
15 15 2 10 7.10095E-07 31 1.00000E+00- 45
16 16 2 50 1.42713E-06 50 1.00000E+00 45 i

17 17 2 50 1.67656E-06 50 1.00000E+00 45 I
'I18 18 2 50 1.62734E-06 50 1.00000E+00 45

2

19 19 2 50 1.94714E-06 50 1.00000E+00 45
'

20 20 2 50 1.44297E-06 31 9.99999E-01 45
,

21 21 2 50 2.07857E-06 50 9.99999E-01 50 i
22 22 2 50 1.87961E-06 50 9.99999E-01 50 !

23 23 1 36 3.0252DE-05 36' 1.0000$E+0D 50 |
'

24 24 1 36 '8.16133E-05 37 1.00016E+00 50
25 25 2 49 7.33519E-07 30 1.00000E+00 30 j
26 26 2 50 1.97566E-06 50 9.99997E-01 50 ;

27 27 2 49 1.81117E-06 50 9.99998E-01 50.
16 2361 -3.75663E-08 1.02098E+00 9.70193E-06 -6.13464E-05 -1.16290E-06 0.00000E+00 3.0988. j

final monitor
_

1.02165E+00 an8ular flux on 16 j
j

lembda 1.02098E+00 production / absorption -
- elapsed time 3.10 min. ;
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- primary modu)= a *sss and input record ( scale driver - 10/31/90 - 14:00 )
-' sedule CSASI will * celled ..

,

.UO2F2 SOLUTION OP'41MIZE CONCENTRATION - ELAB- UOXSLOF4.CJW

27GROUPNDF4 INTHottiEDIUM
$0LNUO2F2 - 1 *500.0 0 1.0 293 92235 5.02 92238 94.98 END
R20 ~ ,2 -2.0'293 -T.ND

i ~ END COMF
_ *

,

secondary endule.o00008 has been called.
endule o00008 - is finished.
. secondary module o00002 has been called.

~ module oco002 la finished,

secondary module o00007 has been called.j.- ;'
module o00007

'is finished.' '

is finished.

modulo esasi
modulo XSDRN 'will be called-* ,

aSLAB OFTIMIZATION UO2F2 SOLUTION DENSITY VARIATION
0$$ A3 2 E
1$$ 1 2'50 1 0 2 2 16 3 1
10 50 0 0 0

2$$ .-2 0 0 0 0 0-1000
. 333 0 0 0 1'O- 00000

00'
5** A4 0 0 E

T
.13$$ 12
1488 12
15** F1
.T

34** F1

. T
35** .910 3917.1 47.1
36$$ 10R1 40R2
3938 12
40$$ F3'

T
WARNING: an ''END" statement is assumed at end of input file

module zadrn is finished.
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outer traner 1 - balance eigenvalue 1 - source 1 - scatter .1 - upscat search time

iter iters ratio ratio ratio parameter (min)
1 0 -2.22045E-16 1. 0 5846 E+ 00 6.79889E-01 1.00000E+00 0.00000E+00 0.00000E+00 0.0687
2 215 1.24583E-02 9.12595E-01 -2.94916E+00 -7.25689E-01 -6.1280$E-02 0.00000E+00 0.3250
3 412 3.56608E-03 1.03514E+00 8.67253E-02 -2.77967E-01 -1.50553E-02 0.00000E+00 0.5648
4 606 1.55597E-03.1.03774E+00 5.39125E-02 -1.20469E-01 -6.17287E-03 0.00000E400 0.8037
5 794 7.23917E-04 1.03370E+00 2.99180E-02 -5.87614E-02 -2.83115E-03 0.00000E+00 1.0343 j

6 971 3.48120E-04 1.03018E+00 1.59005E-02 -2.90521E-02 -1.36666E-03 0.00000E+00 1.2570
7 1139 1.72039E-04 1.02778E+00 8.37120E-03 -1.45534E-02 -6.83883E-04 0.00000E+00 1.4710 $

8 1297 8.71081E-05 1.02627E+00 4.43679E-03 -7.42695E-03 -3.52411E-04 0.00000E+00 1.6763 $
9 1441 4.51771E-05 1.02533E400 2.38874E-03 -3.87175E-03 -1.86614E-04 0.00000E+00 1.8685 |

10 1591 2.39932E-05 1.02476E+00 1.31178E-0J -2.06601E-03 -1.01420E-04 - 0.00000E+00 2.0662 |

11 1741 1.30538E-0$ 1.02440E+00 7.36556E-04 -1.12949E-03 -5.65487E-05 0.00000E+00 2.2648 ;

12 1891 7.28484E-06 1.02418Et00 .4.23486E-04 -6.33270E-04 ~3.23598E-05 0.00000E+00 2.4625 i

13 2038 4.16837E-06 1.02404E+00 2.49335E-04 -3.64365E-04 -1.89907E-05 'O 00000E+00 2.6575 i
14 2182 2.43360E-06 1.02395E+00 1.49857E-04 -2.14765E-04 -1.13805E-05 0.00000E+00 2,8508 |

15 2326 1.45126E-06 1.02389E+00 9.19627E-05 -1.29395E-04 -6.97323E-06 0.00000E+00 3.0430 !

grp to grp inner afd max. flux mat mar, scale coarse-

iters int. . difference int. factor mesh
1 1 1 10 3.08491E-05 50 9.99996E-01 6

2 2 1 10 2.93391E-05 31. 9.99983E-01 9 'i
3 3 1 10 3.07673E-05 23 9.99995E-01 10 j

4 4 1 10 3.50110E-05 5 1.00001E+00 12 j

5 5 1 10 2.77464E-05 4 1.00001E+00 16 '

6 6 1 ' 10 2.21365E-05 4 1.00001E+00 16-
7 7 1 9 1.64779E-05 3 1.00001E+001 24 i

8 8 1 to 9.68801E-06 2 1.00001E+00 45 ]
9 9 1 1 8.00377E-06 2 1.00001E+00 45 ' '

10 10 1 1 7.03806E-06 17 9.99992E-01- '45 ;

11 11 1 17 6.45690E-06 18 9.99992E-01 45 !

12- 12 1 18 7.80776E-06 19' 9.99993E-01' 45 !

13 13 1- 19 8.10537E-06 -19 9.99993E-01 45'
14 14 1 19 7.81605E-06 19. 9.99993E-01 45
15 15 2 10 7.31239E-0? 31 :1.00000E+00 45

,

16 16 2 50 1.42142E-06 50 1.00000E+00 ' 45 i

17 17 2 50 1.67089E-06 50 1.00000E+00 45 }

18 18 2 50 1.62187E-06 50 1.00000E+00 45. |
19 19 2 50 1.94057E-06 50 1.00000E+00- 45 j
20 20 2 50 1.43784E-06 31 9.99999E-01 45 r

!|21 21 2 50 2.07215E-06. 50 9.99999E-01 50
22 22 2 50 1.87257E-06' 50 9.99999E-01 50
23 23 1 36 3.02282E-05 36 1.00005E+00' 50 ;

24 24 1 37 8.14205E-05 37 1,00016E+00 50
25 25 2 49 7.31938E-07 30 1.00000E+00 50 |

26 26 2 ' 50 1.97146E-06 50 9.99997E-01 501
27 27 . 2 49 1.81953E-06 50 9.99998E-01- 50 2,

16 20 4 -3.75784F-08 1. 0.t 3 94E+ 00 9.67238E-06 -5.95774E-05 -1.17205E-06 0.00000E+00- 3.1015 j
'

~'

. .21 mocitor .

. .

16 .lambda 1.02394E+00 production / absorption 1.0246LE+00 angular flux on

- elapsed time 3.10 min. :f
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. primary' module access and input record (. scale driver - 10/31/90 - 14:00 ) I
*

module CSASI will be called-

UO2F2 SOLUTION OPTIIMIZE CONCENTRATION SLAB- UCXSLOPS.CN
27GROUPNDF4 INFBONtEDIUM .

'

SOLNUOZF2 1 1600.0 0 1.0 293 92235 5.02 9223B 94.98 END
"

B20 '2 1.0 293 END
END COMP

.

''
1

secundary module oco005 has been called.
module o00008 is finished.
secondary module o0o002 has been called. ,

. module coo 002 is finished. !

secondary module o00007 .has been called,
module oco007 is. finished. 7|

'module esasi is finished.
modulo XSDRR will be called+

ELAB OPT 1HILATION UO2F2 GOLUTION DENSITY VARIATION ,

0$$ A3 2 E
IS$ 1 2 50 1 0 2 2 16 3 1
10 50 0 0 0

2$$ -20000 0-1000
3$$ 00010 00000 ;s

OO ;
< 5** A4 0 0 E

-T ri

13$$ 12 '

14$$ 12 -

'!15** F1
T l

34** F1
2

7
.35** 910 3917.1 47.1
36$$ 10R3 40R2
'39$$ 12 )j
40$$ F3

T
'WARNIRG: an "END" statement la assumed at end of input flie

module xsdrn is finished.

+
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outer inner 1 - balance eigenvalue 1 - source 1 - scatter 1 - upscat eserch time

iter iters ratio ratio ratio parameter (min) !

1 0 1.11022E-16 1.07278E+00 6.62853E-01 1.00000E+00 0.00000E+00 0.00000E+00 0.0703 i
'

2 215 1.23714E-02 9.22337E-01 -2.76563E+00 -7.11313E-01 -6.16021E-02 0.00000E+00 0.3268
3 413 3.70248E-03 1.03429E+00 8,86197E-02 -2.77748E-01 -1.56495E-02 0.00000E+00 0.5685
4 609 1.60463E-03 1.03/90E+00 5.47274E-02 -1.24003E-01 -6.36094E-03 0.00000E+00 0.8075 I

5 795 7.38446E-04 1.03456E+00 3.01023E-02 -6.01446E-02 -2.88365E-03 0.00000E+00 1.0370
6 972 3.51449E 04 1.03127E+00 1.58513E-02 -2.94354E-02 -1.37784E-03 0.00000E+00 1.2597
7 1140 1.72084E-04 1.02914E+00 8.27526E-03 -1.46024E-02 -6.83522E-04 0.00000E+00 1.4737
8 1298 8.64317E-05 1.02772E+00 4.35472E-03 -7.38855E-03 -3.49697E-04 0.00000E+00 1.6788
9 1442 4.45344E-05 1.02683E+00 2.33158E-03 -3.82459E-03 -1.84153E-04 0.00000E400 1.8718

10 1592 2.35289E-05 1.0262BE+00 1.27519E-03 -2.02971E-03 -9.9670BE*05 0.00000E+00 2.0698
11 1742 1.27575E-05 1.02594E+00 7.14260E*04 -1.10535E-03 -5.54395E-05 0.00000E+00 2.2675
12 1892 7.10691E-06 1.02572E+00 4.10248E-04 -6.18406E*04 -3.16954E-05 0.00000E+00 2.4653
13 2039 4.0652BE-06 1.02558E+00 2.41557E-04 -3.55573E-04 -1.86041E-05 0.00000E+00 2.6612
14 2183 2.37349E-06 1.02550E+00 1.45275E-04 -2.09644E-04 -1.11563E-05 0.00000E+00 2.8533
15 2327 1.41632E-06 1.02544E+00 8.92350E-05 -1.26413E-04 -6.84301E-06 0.00000E+00 3.0455

grp to grp inner mid max. flux maf max. scale coarse
iters int. difference int. factor mesh

1 1 1 10 3.12540E-05 50 9.99996E-01 6

2 -2 1 10 2.94763E-05 31 9.99993E-01 9

3 3 1 10 3.08571E-05 23 9.99995E-01 10 |

4 4 1 10 3.51249E-05 5 1.00001E+00 12
5 5 1 10 2.77518E-05 4 1.00001E+00 16
6 6 1 10 2.21256E-05 4 1.00001E+00 16
7 7 1 9 1.64686E-05 3 1.00001E+00 24
8 8 1 10 -9.64333E-06 2 1.00001E+00 45-
9 9 1 1 7.94202E-06 2 1.00001E+00 45 ;

10 10 1 1 6.96981E-06 17 9.99992E-01 45 '

'
11 11 1 17 6.40894E-06 18 9.99992E-01- 45
12 12 1 19 7.75447E-06 19 9.99993E-01 45
13 13 1 19 8.05743E-06 19 9.99994E-01 45
14 14 1 19 7.76059E-06 20 9.99993E-01 45 i

15 15 2 10 7.57150E-07 31 1.00000E+00 45
16 16 2 50 1.44159E-06 50 1.00000E+00 45 .

17 17 2 50 1.66135E-06 50 1.00000E+00 45
18 18 2 50 1.61282E-06 50 .1.0000DE+00 45
19 19 2 50 1.93033E-06 50 1.00000E+00 45- '

20 20 2 50 1.42939E-06 31 9.99999E-01 - 45
21 21 2 50' 2.06302E-06 50 9.99999E-01 50 '

22 22 2 50 1.86242E-06 50 9.99999E-01 00 ,

23 23 1 36 3.02410E-05 36 1.00005E+00 50
'24 24 1 37 8.12744E-05 37 1.00016E+00 50

25 25 2 49 7.24749E-07 30 1.00000E+00 50
26 26 2 50 1.96666E-06 50 9.99997E-01 50 |
27 27 2 49 1,83516E-06 50 9.99998E-01 50- '

'

16 2365 -3.75979E-08 1.02548E+00 9.68886E-06 -5.80777E-05 -1.18342E-06 0.00000E+00 3.1042
final monitor |

lambda 1.0254BE+00 production / absorption 1,02616E+00 angular flux on 16

- elapsed time 3.10 min.
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' primary module access and input' record ( scale driver - 10/31/90 - 14:00 )
22 module CSASI will be called

:UO1F2 SOLUTION OPTIIMIZE CONCENTRATION SLAB' 00XSLOP6.C.M
-27GROUPNDF4 -INFH0tHEDIUM. ,

'
SOLNUO2F2 1 1700.0 0 1.0 293 92235 5,02 92238 94.98 END'

H2O 2~ 1.0 293 END
END CCHP

secondary module 00o008.: _has been called.
module o00008 is finished.
. secondary module o00002 has been called.
module o00002- is finished.

.-secondary sedule o00007 has been called. ~ .'

!|
module o00007 is finished.
modulo:csasi' is finished.

:- modulo XSDRN will be called
'

,

- SLAB OPTIMIZATION UO2F2 SOLUTION DENSITY VARIATION
0$$ A3 2 E

'

18$- 1 2 50 1 0- 2 2 16 3 1
10 50 0 0 0
2$$ -20000 .0-1000
383 00010 00000

00
5** A4 0 0 E

T
'

1338 12
1483 12
IS** F1

7 >

34** F1 -[
T

35** 9I0 3917.1 47.1
36$$ 10R1 40R2
3988 12 !

40$$ F3
T

- WARNING; an "END" statement is assumed at and of input flie
module madrn is finished. ,
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outer inner 1 - belance eigenvalue 1 - source 1 - scatter- 1 upscat search time >

iter iters ratio ratio ratio parameter (min) '

1 0 0.00000E+00 1.08551E+00 6.46387E-01 1.00000E+00 0.00000E+00 0.00000E+00 0.0695
-2 215 1.23190E-02 9.29615E-01 -2.60088E+00 -6,98795E-01 -6.20201E-02 0.00000E+00 0.3258

3 413 3.82438E-03 1.03249E+00 9.04489E-02 -2.78543E-01 -1.61789E-02 0.00000E+00 0.5675 {4 608 1.64553E-03 1.03702E+00 5.54969E-02 -1.27296E-01 -6.51681E-03 0.00000E+00 0.8055 |5 793 7.49427E-04 1.03429E+00 3.02668E-02 -6.13593E-02 -2.92208E-03 0.00000E+00 1.0343
6 970 3.53070E-04 1.03140E+00 1.57947E-02 -2.97350E-02 -1.38245E-03 0.00000E+00 1.2568 *

7 1136 1.71450E-04 1.02931E+00 8.18236E-03 -1.46140E-02 -6.80535E-04 0.00000E+00 1.4690 j
8' 1294 8.54167E-05 1.02796E+00 4.27635E-03 -7.33589E-03 -3.45694E-06 0.00000E+00 1.6742
9 1441 4.37435E-05 1.02711E+00 2.27778E-03 -3.77116E-03 -1.81121E-04 0.00000E+00 1.8693

10 1591 2.30013E-05 1.02658!+00 1.24132E-03 -1.99132E-03 -9.76733E-05 0.00000E+00 2.0677
11 1741 1.24345E-05 1.02625E+00 6.93885E-04 -1.08075E-03 -5.42218E-05 0 00000E+00 2.2657 .i
12 1891 6.91868E-06 1.02604E+00 3.98327E-04 -6.03644E-04 -3.09662E-05 0.00000E+00 2.4633 '

13 2038 3.95789E-06 1.02591E+00 2.34651E-04 -3.47030E-04 -1.81990E-05 0.00000E+00 2.6593
14 2182 2.31197E-06 1.02582E+00 1.41254E-04 -2.04751E-04 -1.09241E-05 0.00000E+00 2.8513 '

15 2326 1.38075E-06 1.02577E+00 8.68621E-05 -1.23597E-04 -6.7087CE-06 0.00000E+00 3.0437 :

grp to grp inner afd max. flux msf max. scale coarse
iters int, difference int. factor mesh ,

1 1 1 10 3.16160E-05 50 9.99996E-01 6
2 2 1 10 2.95732E-05 31 9.99993E-01 9

'

3 3 1 10 3.09048E-05 23 9.99995E-01 '10 |
4 4 1 10 3.51881E-05 5 1.00001E+00' 12 ;
5 5 1 10 2.77180E-05 4 1.00001E+00 16 . [6 6 1 10 2.20832E-05 4 1.00001E+00 16 '

7 7 1 9 1.64386E-05 3 1.00001E+00 24 '

8 8 1 10 9.58838E-06- 2 1.00001E+00 45 ,

9 9 1 1 7.87731E-06 2 - 1.00001E+00 - -45
10 10 1 1 6.90091E-06 17 9.99992E-01 45 {
11 11 1 17 6.35698E-06 18 9.99992E-01 45 '

12 12 1 19 7.71142E-06 19 9.99993E-01 45
13 13 1 19 8.00444E-06 19 9.99994E-01 45
14 14 1 19 7.70045E-06 20 9.99993E-01 45 |15 15 2 10 7.80535E-07 31 1.00000E+00 45 ' ;

16 16 2 50 1.43729E-06 50 1.00000E+00 45 |
17 17 2 50 1.65553E-06 50 1.00000E+00 45 1

18 18 2 50 1.60732E-06 50 1.00000E+00 45 |19 19 2 50 1.92505E-06 50 1.00000E+00 45 ,

20 20 2 50 1.43325E-06- 31 9.99999E-01 ~45
'

21 21 2 50 2.05964E-06 50 9.99999E-01 50
22 22 2 50 1.86378E-06 50 9.99999E-01 50
23 23 1 36 3.02595E-05 36 1.00005E+00 50- *

24 24 1 37 8.11488E-05. 37 1.00016E+00- ' .50~ 5
25 25 2 49 7.24651E-07 30 1.00000E+00 50
26 26 2 50 1.94492E-06 50 9.99997E-01 50 {27 27 2 50 1.93298E-06 50 9.9999BE-01 50

16 2364 -3.76241E-08 1.02581E+00 9.72569E-06 -5.67082E-05 -1.19179E-06 0.00000E+00 3.1122 .

final monitor

lambda 1.02581E+00 production / absorption 1.02648E+00 angular flux on 16
- elapsed time 3.11 min.
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primary module access and input record ( scale driver - 10/31/90 - 14:00 )
-' module CSASI will be called

OO2F2 SOLUTION OPTIIMIZE CONCENTRATION SLAB UOXSLOP7.CJW

27GROUPNDF4 INFHottEDIUM
SOLNUO2F2 1 1800,0 0 1.0 293 92235 5.02 92238 94.98 END
H2O 2 1.0 293 END
END COMP

secondary module oco006 has been called,
module o00008 1s finished,

secondary module o00002 has been called, t

module o00002 is finished,

secondary module o00007 has been called.
module o0o007 is finished,

module esasi is finished.
- modulo XSDEN will be called

SLAB OPTIMIZATION UO2F2 SOLUTION DENSITY VARIATION
0$$ A3 2 E
IS$ 1 2 50 1 0 2 2 16 3 1
10 50 0 0 0

2$$ -2 0 0 0 0 0-1000
3$$ 00010 00000

00
5** A4 0 0 E

7
13$$ 12
1488 12

*

15** F1
T

34** F1
7

35** 910 3917.1 47.1
36$$ 10R1 40R2
39$$ 12
40$$ F3

T
WARNING: an "END" statement is assumed at and of input file

module xsdrn is finished.
.
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outer inner 1 - balance eigenvalue 1 - source 1 - scatter 1 - upscat search time

iter iters ratio ratio ratio permester (min)
1 0 0.00000E+00 1.09678E+00 6.30509E-01 1.00000E400 0.00000E+00 0.00000E+00 0.0717
2 215 1.22963E-02 9.34726E-01 -2.45236E+00 -6.57983E-01 -6.25164E-02 0.00000E+00 0.3268
3 413 3.93261E-03 1.02988E+00 9.22263E-02 -2.80168E-01 -1.66463E-02 0.00000E+00 0.5685
4 608 1.67912E-03 1.03526E+00 5.62246E-02 -1,30368E-01 -6,64251E-03 0.00000E+00 0.8065
5 793 7.57090E-04 1.03305E+00 3.04096E-02 -6.24169E-02 -2.94750E-03 0.00000E+00 1.036$
6 970 3.53383E-04 1.03041E+00 1.57370E-02 -2.99633E-02 -1.38199E-03 0.00000E+00 1.2578
7 1136 1.70202E-04 1.02844E+00 8.09219E-03 -1.45978E-02 -6.75216E-04 0.00000E+00 1.4703
8 1292 8.42377E-05 1.02714E+00 4.20478E-03 -7.27387E-03 -3.41028E-04 0.00000E+00 1.6745
9 1441 4.29014E-05 1.02632E+00 2.22968E-03 -3.71770E-03 -1.77873E-04 0.00000E+00 1.8713

10 1592 2.24362E-05 1.02581E+00 1.21058E-03 -1.95360E-03 -9.55278E-05 0.00000E+00 2.0698
11 1742 1.21061E-05 1.02549E+00 6.75702E-04 -1.05666E-03 -5.29747E-05 0.00000E+00 2.2675
12 1892 6.72199E-06 1.02529E+00 3.87597E-04 -5.89424E-04 -3.02419E-05 0.00000E+00 2.4662
13 2039 3.84195E-06 1.02516E+00 2.28305E-04 -3.38558E-04 -1.77604E-05 0.00000E+00 2.6612
14 2183 2.24464E-06 1.02508E+00 1.37524E-04 -1.99779E-04 -1.06690E-05 0.00000E+00 /*.8537
15 2327 1.34194E-06 1.02502E+00 8.46702E-05 -1.20719E-04 -6.56120E-06 0.00000E+00 3.0467

grp to grp inner afd mar, flux mat max. scale coarse
iters int. difference int, factor mesh

1 1 1 10 3.20351E-05 50 9.99996E-01 6
2 2 1 10 2.97144E-05 31 9.99993E-01 9

3 3 1 10 3.09999E-05 23 9.99995E-01 10
4 4 1 10 3.53073E-05 5 1.00001E+00 12
5 5 1 10 2.77246E-05 4 1.00001E+00 16
6 6 1 10 2.20743E-05 4 1.00001E+00 16
7 7 1 9 1.64546E-05 3 1.00001E+00 24
8 8 1 10 9.56743E-06 2 1.00001E+00 45
9 9 1 1 7.84857E-06 2 1.00001E+00 45

10 10 1 1 6.86873E-06 2 1.00001E+00 45
11 11 1 17 6.34053E-06 18 9.99992E-01 45
12 12 1 19 7.71282E-06 19 9.99993E-01 45
13 13 1 19 8.00237E-06 19 9.99994E-01 45
14 14 1 19 7.69403E-06 20 9.99993E-01 45
15 15 2 10 8.00077E-07 31 1.00000E+00 45
16 16 2 50 1.43039E-06 1.00000E+00 45* ,

17 17 2 50 1.64853E-06 50 1.00000E+00 45
18 18 2 50 1.60053E-06 50 1.00000E+00 45
19 19 2 50 1.91784E-06 50 1.00000E+00 45
20 20 2 50 1.43227E-06 31 9.99999E-01 45
21 21 2 50 2.05284E-06 50 9.99999E-01 45-
22 22 2 50 1.86065E-06 50 9.99999E-01 50
23 23 1 36 3.02845E-05 36 1.00005E+00 50
24 24 1 37 8.10381E-05 37 1.00016E+00 50
25 25 2 49 7.25787E-07 30 1.00000E+00 50
26 26- 2 50 1.91617E-06 50 9.99997E-01 50
27 27 2 50 1.89345E-06 50 9.99998E-01 50

16 2365 -3.76562E-08 1.02506E+00 9.76392E-06 -5.53484E-05 -1.19434E-06 0.00000E+00 3.1052
final monitor

lambda 1.02506E+00 production / absorption 1.02574E+00 angular flux on 16
- elapsed time 3.11 min.
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'
primary module access and input record ( scale driver - 10/31/90 - 14:00 )

- 'sodale CSASI will be called '

UO2F2 SOLUTION OPTIIMIZE CONCENTRATION SLAB 00XSLOP8.CJW
27GROUPRDF4 INTH M IUM
SOLNUO2F2 1 2000.0 0 1.0 293 92235 5.02 92238 94.98 END
B20 2 1.0 293 END
END COMP

secondary module o00008 has been called.
module o00008 is finished,

sacondary module o00002 bas been called.
module o0o002 is finished.
.escendary module oco007 has been called.
- module o00007 is finished,

module esasi is finished.
- modulo XSDRN will be called

SLAB OPTIMIZATION UO2F2 SOLUTION DENSITY VARIATION
0$$ A3 2 E
1$$ 1 2 $0 1 0 221631
10 50 0 0 0
2$$ -20000 0-1000
3$$' O O O 1 0 00000

00
$** A4 0 0-E

T
13$3 12
14$$ 12
IS** T1

T
54** F1

T
35** 910 3917.1 47.1 ',

36SS 10R1 40R2
39$$ 12
40$$ F3

T
WARNING: an "END" statement. is assumed at and of input file

module xsdrn is finished.
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outer inner- 1 - Lalance eigenvalue 1 - source 1 - scatter 1 - upscat search time

iter iters ratio ratio ritto parameter (min)
1 0 0.00000E+00 1.11562E+00 6.00545E-01 1.00000E+00 0.00000E+00 0.00000E+00 0.0695
2 215 1.23248E-02 9.39577E-01 -2.19596E+n0 -6.70953E-01 -6.36781E-02 0.00000E+00 0.3258
3 413 4.11215E-03 1.02272E+00 9.56777E-02 -2.85349E-01 -1.74102E-02 0.00000E+00 0.5675
4 607 1.72722E-03 1.02954E+00 5.75894E-02 -1.35956E-01 -6.81510E-03 0.00000E+00 0.8047
5 792 7.63902E-04 1.02818E+00 3.06456E-02 -6.41411E-02 -2.96508E-03 0.00000E+00 1.0333
6 968 3.50433E-04 1.02591E+00 1.56106E-02 -3.02346E-02 -1.36743E-03 0.00000E+00 1.2550
7 1133 1.6623eE-04 1.02411E+00 7.91835E-03 -1.44904E-02 -6.59009E-04 0.00000E+00 1.4663
8 1284 8.12312E-05 1.02291E+00 4.07042E-03 -7.12119E-03 -3.29239E-04 0.00000E+00 1.6650
9 1434 4.09182E-05 1.02214E+00 2.14021E-03 -3.59920E-03 -1.70238E-04 0.00000E+00 1.8638

10 1585 2.12189E-05 1.02165E+00 1.15538E-03 -1.87482E-03 -9.08787E-05 0.00000E+00 2.0625
11 1736 1.13876E-05 1.02134E+00 6.42938E-04 -1.00818E-03 -5.02377E-05 0.00000E+00 2.2612
12 1886 6.32843E-06 1.02115E+00 3.69153E-04 -5.61404E-04 -2.87334E-05 0.00000E+00 2.4588
13 2035 3.61904E-06 1.02102E+00 2.17858E-04 -3.23003E-04 -1.69043E-05 0.00000E+00 2.6565
14 2179 2.11528E-06 1.02094E+00 1.31481E-04 -1.90905E-04 -1.01714E-05 0.00000E+00 2.8487
15 2323 1.26471E-06 1.02089E+00 8.10598E-05 -1.15530E-04 -6.26387E-06 0.00000E+00 3.0418

grp to grp inner- mfd max. flux msf max. scale coarse
iters int. difference int. factor mesh i

1 1 1 10 3.27136E-05 50 9.99995E-01 6 '

2 2 1 10 2.99141E-05 31 9.99993E-01 9

3 3 1 10 3.11019E-05 23 9.99995E-01 10
4 4 1 10 3.32729E-05 6 1.00001E+00 12
5 5 1 10 2.76370E-05 4 1.00001E+00 16
6 6 1 10 2.19563E-05 4 1.00001E+00 16
7 7 1 9 1.64231E-05 3 1.00001E+00 24
8 8 1 10 9.51877E-06 2 1.00001E+00 45
9 9 1 1 7.86850E-06 2 1.00001E+00 45 '

10 10 1 1 6.88529E-06 2 1.00001E+00 45
11 11 1 17 6.40231E-06 18 9.99992E-01 45
12 12 1 19 7.82683E-06 19 9.99993E-01 45
13 13 1 19 8.10830E-06 19 9.99994E-01 45 .
14 14 1 19 7.78230E-06 20 9.99993E-01 45
15 15 2 10 8.27273E-07 31 1.00000E+00 45
16 16 2 50 1.42566E-06 50 1.00000E+00 45 i

17 17 2 50 1.63734E-06 50 1.00000E+00 45 1

18 18 2 50 1.$8978E-06 50 1.00000E+00 45 I

19 19 2 50 1.90600E-06 50 1.00000E+00 45 ,

20 20 2 50 1.42660E-06 31 9.99999E-01 45
21 21 2 50 2.04208E-06 50 9.99999E-01 45
22 22 2 50 1.85177E-06 50 9.99999E-01 50
23 23 1 36 3.03347E-05 36 1.00005E+00 50
24 24 1 37 8.08485E-05 37 1.00016E+00 50
25 25 2 49 7.23542E-07 31 1.00000E+00 50
26 26 2 50 1.91800E-06 50 9.99997E-01 50
27 27 2 50 1.85800E-06 50 9.99998E-01 50

16 2361 -3.77363E-08 1.02093E+00 9.86937E-06 -5.29490E-05 -1.18790E-06 0.00000E+00 3.1005
final mor itor

1 abda 1.02093E+00 production / absorption 1.0216CE+00 angular flux on 16

- elapsed time 3.10 min.
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primary module access and input record ( scale driver - 10/31/90 - 14:00 )
- module CSASI will be called $

CO2F2 SOLUTION OFTIIM1ZE CONCENTRATION SLAB .UOKSLOP9.CJW
27GROUPNDF4 INTHCP94F:DIUM >

#

SOLNUO2F2 1 2200.0 0 1.0 293 92235 5.02 92238 94.98 END
E20 2 1.0 293 END ,

END COMP'
secondary module o00008 has been called.
module oco008 is finished.
secondary module o0o002 'has been called. j
module o00002 is finished, f

secondary module o0o007 has been called.
module oDo007 'la finished,

module esasi is finished.
- modulo XSDRN will be called

SLAB OPTIMIZATION UO2F2 SOLUTION DENSITY VARIATION
0$$ A3 2 E
1$$ 1 2 50 1 0 2 2 16 3 1
10 50 0 0 0

2$$ -2 0 0 0 0 0-1000
3$$ 00010 00000

,

00
5** A4 0 0 E

7
1338 12
14SS 12
15** F1

7
34** F1 |

'T
35** 910 3917.1 47.1 |
36S$ 10R1 40R2 ,

.'39$$ 12 '

40$$ F3
.T |

WARNING: an "END" statement is assumed at end of input flie
module xadrn is finished.

i

;

,

!
>

>
t

.!
>

r

.

'>
|

1

i
;

~f
,

4

-



~ _ _. _ - .
. . _ _ , - _ m . .-, . ._

E

's
,

i

ie>

!

outer inner 1 - belance etss9value 1 - source 1 - scatter 1 - upscot search tLme j
iter iters ratio ratio ratio parameter (min) ;

1 0 -4.44089E-16 1.13031E+00 5.73032E-01 1.00000E+00 0.00000E+00 0.00000E+00 0,0685 ;

2 215 1.24297E-02 9.38735E-01 -1.98344E+00 -6.59302E-01 -6.49743E-02 0.00000E+00 0.3250 ;

3 413 4.24897E-03 1.01353E+00 9.90618E-02 -2.92464E-01 -1.79714E-02 0.00000E+00 0.5658 [

4 609 1.75316E-03 1.02153E+00 5.88491E-02 +1.40925E-01 -6.89622E-03 0.00000E+00 0.8057 [
$ 794 7.61338E-04 1.02074E+00 3.08245E-02 -6.54193E-02 -2.94613E-03 0.00000E+00 1.0343 )
6 970 3.43498E-04 1.01873E+00 1.54654E-02 -3.02978E-02 -1.33776E-03 0.00000E+00 1.2560 !

7 1135 1.60623E-04 1.01704E+00 7.74542E-03 -1.42940E-02 -6.36578E-04 0.00000E+00 1 4673 |

8 1285 7.75632E-05 1.01589E+00 3.94307E-03 -6.93419E-03 -3.14938E-04 0.00000E+00 1.6650 |
9 1436 3.8710$E-05 1.01515E+00 2.05933E-03 -3.46996E-03 -1.61715E-04 0.00000E+00 1.8638 !

10 1588 1.99755E-05. 1.0146BE+00 1.10834E-03 -1.79584E-03 -8.60805E-05 0.00000E+00 2.0643 |
11 1739 1.06954E-05 1.01438E+00 6.16457E-04 -9.63116E-04 -4.75606E-05 0.00000E+00 2.2630 !

12 1889 5.94293E-06 1.01419E+00 3.54330E-04 -5.36176E-04 -2.72371E-05 0.00000E+00 2.4607
13 2038 3.40276E-06 1.01407E+00 2.09570E-04 -3.08935E-04 -1.60608E-05 0.00000E+00 2.6575 t

14 2182 1.99167E-06 1.01399E+00 1.26786E-04 -1.83002E-04 -9.68724E-06 0.00000E+00 2.8505 'l
15 2326 1.19253E-06 1.01394E+00 7 83478E-05 -1.11016E-04 -5.98009E-06 0.00000E+00 3.0427 i

grp to grp inner afd max. flux maf maxi scale coarse- !
itors int, difference int, factor mesh -|

1 1 .1 10 3.41133E-05 50 9.99?95E-01 6
'

2 2 1 10 2.99550E-05 31 9.99993E-01 9 .

'|3 3 1- 10 3.10407E-05 7. 1.00001E+00 10-
4 4 1 10 3.31586E-05 6 1.00001E+00 12 )
5 5 1 10 2.74191E-05 4 1.00001E+00 16
6 6 1 10 2.17505E-05 4 1.00001E+00 16 -
7 7 1 9 1.62926E-05 3 1.00001E+00 24 .;
8 8 1 10 9.38160E-06 2 1.00001E+00 45-
9 9 1 '1 7.76383E-06 2 1.00001E+00 45

10 10 1 1 6.78757E-06. 2 1.00001E+00- 45 .

11 11 1 19 6.29411E-06 19 9.99992E-01 45 $

12 12 1 19 7.71523E-06 19 9.99993E-01 45.- [
13 13 1 19 7.97611E-06 20 9.99994E-01 45 4

*14 14 1 20 7.66409E-06 20 9.99993E-01 45
15 15 2 10 8.54957E-07 31 1.00000E+00 45
16 16 2 50 1.41773E-06 50 1.00000E+00 45 [
17 17 2 50 1.62653E-06 50 1.00000E+00 45 1

18 18 2 50 1.57933E-06 50 1.00000E+00 45 |
19 19 2 50 1.89444E-06 50 1.00000E+00 45 !

20 20 2 50 1.41980E-06 . 31 9.99999E-01 45
21 21 2 50 2.03201E-06 50 9.99999E-01 45 !

22 22 2 50 1.83669E-06 50 9.99999E-01 45 |
23 23 1 36 3.03890E-05 36 1.00005E+00 50 ,

24 24 1 37 8.06824E-05 37 1.00016E+00 50 (
25 25 2 49 7.20486E-07 31 1,00000E+00 50 1

26 26 2 50 1.91272E-06 31 1.00000E+00 50 |

27 27 2 - 50 1.82959E-06 50 9.99998E-01 50 {
16 2364 -3.78347E-08 1.01397E+00 1.00212E-05 -5.09543E-05 -1.17596E-06 0.00000E+00 3.1015 i

final monitor !

lambda 1.01397E+00 production / absorption 1.01464E+00 an8ular flux on 16. -I
- elapsed time 3.10 min. 1
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bTABLE f
Calculated K,,, Values for Different Neutron Cross Section Sets|

U6W W of7.C1k) twt c v'01'?. C 7to twx3 L OP ? f:hU

NEUTRON CROSS SPHERE CYLINDER SLAB
SECTION SET

123 GP,0VP 1.02180 1.02376 1.02389
'

HANSEN-ROACH 1.00130 l.00746 1.01693

q
_

_-

Table 5
Variation of K,,, with Sphere Size and Constant Total Mass of U

VOLUME (L) K.,,

36 0.99615

40 1.00039

42 1.00120

43 1 00132

44 1.00130

46 1.00077

48 0.99966

50 0.99812

52 0.99621

54 0.99385

56 0.99124

5
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primary module access and input record ( scale driver - 10/31/90 - 14:00 )
- ' module CSASI will be called

UO2F2 SOLUTION OPTIMIZE CONCENTRATION EPEEEE UCXSPOPA.CJW
123GROUPGMTH INFHOMMEDIUM ;

SQLNUO2F2 1 1600.0 0 1.0 293 92235 5.02 92238 94.98 END ,

H2O 2 1.0 293 END
END COMP

secondary module o0o008 has been called.
module o0o008 is finished.
secondary module o0o002 has been called.
module o00002 is finished,

secondary module o00007 has been eslied,
module 00o007 is finished. i

module esasi is finished.
modulo XSDRM will be called-

SPRERE OPTIMIEATION UO2F2 SOLUTION DENSITY VARIATION 1

0$$ A3 2 E
13$ 3 2 58 1 0 2 2 16 3 1
1050000

2$$ -2 0 0 0 0 0-1000
3$$ .0 0 0 1 0 00000

00
5** A4 0 0 E i

T
' 13$$ 12
1483 12 e

15** F1
7 +

34** F1 '

T
'35** 22I0 34I20.5025 55.5025

36$$ 23R1 3SR2
3933 12 >

40$$ F3
T

WARNING: an "EKD" statement is assumed at and of input file
module xsdru is finished.
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121 121 2 58 8.06973E-07 58 1.00000E+00 58
122 122 2 58 9.28792E-07 58 1,00000E+00 58
123 123 2 58 1.50109E-06 58 9.99999E-01 58

21 10660 8.49237E-11 1.02180E+00 1.07747E-05 -6.58922E-05 -2.43376E-07 0.00000E+00 31.3185
final monitor

. lambda 1.021E0E+00 production / absorption 1.02472E+00 angular-flux on 16
- elapsad time 31.32 min.
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primary module access and input record ( scale driver -.10/31/90'* 14:00-)
,,

module CSASI- - will be called;' '-

F UO2T2 SOLUTION OPTIMIEE CONCENTRATION' SPHERE UOXSPOPB.CJW

HANSEN-ROACH' - INTHOtt1EDIUM,

[ . SQLNUO2F2 : 1 1600.0 0 1.0 293 92235 5.02 .92238 94.98 END
'

: H2O 2 -1.0.~293' END ~
. .

secondary module o00008 bas been called.
module oco008. !s finished.
secondary module oco002 bas been called,-~

sedule oco002- in finished.
: secondary module oco007 has been called.-
-module oco007- 'is finished.
module esasi is finished.

[- 1- ' ' modulo XSDRN- will be called
SPHERE OPTIMIEATION UO2F2 SOLUTION DENSITY VARIATION
0$$ A3 2 E-
1$$-~3 2 58 1 0 2 2 16 3 1
1050000
238 -20000 0 -1 0 0 0

-333 'O O O 1 0 00000
00

5** A4 0 0 E
.T

13$$- 1 2
-14$$ 12
15** T1

7
34** F1

1
35** 2210.34I20.5025 55.5025
3638' 23R1 35R2
39$$ 12
40$$ F3

7
' WARNING: an "IND" statement is assumed at end of input file

modulo xadrn is finished.
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iouter inner. - 1 - balance eigenvalue 1 - source 1 - scatter 1 - upscat search -time

iter iters .
ratio ratio ratio parameter (min) |

.1 0 2.22045E-16 1.13284E+00 -1.32241E-01 1.00000E+00 0.00000E+00 0.00000E+00 0.0567
2 107 4.07820E-06 1.06363E+00 6.10558E-02 -5.87482E-03 0.00000E+00 0.00000E+00 0.2023 '
3 204 1.50559E-06 1.02906E+00 3.25302E-02 -3.56914E-03 0.00000E+00 0.00000E+00 0.3340-
4 291 7,18900E-07 1.01323E+00 1.53868E-02 -1.62213E-03 0.00000E+00 0.00000Et00 0.4530
5 372 3.20687E-07 1.00637E+00 6.78054E-03 -7.03060E-04 0.00000E+00 0.00000E+00 0.5648
6 453 1.38107E-07 1.00343E+00 2.91489E-03 -3.00394E-04 0.00000E+00 0.00000E+00 0.6757
7 571 1.10404E-07 1.00219E+00 1.24237E-03 -1,29116E-04 0.00000E+00 0.00000E+00 0.7697
8 574 1.09855E-07 1.00166E+00 5.31189E-04 -5.50203E-05 0.00000E+00 0.00000E+00 0.8430
9 621 7.50715E-08 1,00143E+00 2.25273E-04 -2.28308E-05 0.00000E+00. 0.00000E+00 - 0.9080.

10 661 6.13176E-08 1.00133E+00 9.48015E-05 -9.40382E-06 0.00000E+00 0.00000E+00 0.9630
grp to grp inner afd max. flux maf max. scale coarse ~ ,

iters int, difference int. factor mesh .;
1 1 2 9 2.16228E-05 58 9.99998E-01 8

'

2 2 2 8 2.34575E-05 58 9.99997E-01 10 i

3 3 2 9 1.46294E-05 58 9.99998E-01 15 -
4 4 2 9 1.89685E-05 4 9.99996E-01 =18
5 5 2 10 1.45073E-05 3 9.99996E-01 25 e

'
6 6 2 13 7.06809E-06 2 9.99999E-01 29
7 7 2 13 6.71474E-06 2 9.99998E-01 46
8 8 2 13 6.28455E-06 2' 9.99999E-01 46 '

9 9 2 13 5.86939E-06 2 9.99999E-01 46

10 10 2 13 4.15655E-06 2 1.00000E+00 46

11 11 2 13 3.76014E-06 2 1.00000E+00 46 $

12 12 2 13 3.77294E-06 2 1.00000E+00 46 ?

13 13 2 13 3.40557E-06 2 .1.00000E+00' '46 -!

14 14 2 13 3.52820E-06 -2 1.00000E+00 46.
15 15 1 .1 -3,38979E-05 1 9.99684E-01 58

16 16 1 1 1.78573E-05 1 9.99760E-01 58

11 691 3.65244E-10 1.00130E+00 3.58740E-05 -2.86$24E-06 0.00000E+00 0.00000E+00 1.0150
final monitor |i

lambda 1.00130E+00 production / absorption 1.00381E+00 angular flux on -16

- elapsed time 1.01 min.
!
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primary modulo access and input record ( scale driver - 10/31/90 - 14:00 )

andule CSASI will be called-

Irr.F2 SOLUTION OPTIMIZE CONCENTRATION CYLINDER UOXCYOPA.CJW
1230itiP**"'4TH INT!!afiEDIUM ,

SOLNUCL ,1 1 1600.0 0 1.0 293 92235 5.02 92238 94.98 END
'

R2O 2 1.0 293 END
END COMP

secondary module o00008 has been called.
module o0o008 is finished,

escondary module o00002 has been called. '
module o00002 is finished.
secondary module o00007 has been called.
module o00007 is finished, e

module esasi is finished.
- modulo XSDEN will be called

CYLINDER OPTIMII.ATION UO272 SOLUTION DENSITY VARIATION
0$$ A3 2 E
168 2 2 51 1 0 2 2 16 3 1
10 50 0 0 0
233 -20000 0-1000
333 00010 00000

00
5** A4 0 0 E

T

138$ 1 2
14$$ 12
15** T1 - |

T
34** F1

7
35** 1510 34114.25 49.25
36$$ 16R1 35R2
3933 12 j

40$$ F3
T

WARRINGr en *END" statement la assumed at end of input nie
'module xadrn is finished.
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121 121 2 51 4.59106E-07 51 1,00000E+00 51
122 122 2 51 7.06311E-07 51 1,00000E+00 51 '

123 123 2 51 1.31114E-06 51 9,99999E-01 51 *

A21 10255 -2.1871BE-08 1.02376E+00 9.97341E-06 -6.14431E-05 -3.40135E-07 0.00000E+00 77.0440
final monitor

lambda 1.02376E+DD production / absorption 1.02600E+00 angular flux on 16

. elapsed t,ime 77.04 min. ,.
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primary module access and input record ( scale driver - 10/31/90 - 14:00 )
- andule CSASI will be called

UO2F2 SOLUTION OPTIMIZE CONCENTRATION CYLINDER UDXCYOPB.CJW
HANSEN-ROACH INTH0tNEDIUM
SOLNUO2F2 1 1600.0 0 1.0 293 92235 5.02 92238 94.98 END
B20 2 1.0 293 END
END COMP

secondary module o00008 has been called,
nodule oDo008 is finished.
secondary module o00002 has been called.
module o00002 is finished.
secondary module o0o007 has been called,
module o00007 is finished,

module esasi is finished.
,

modulo XSDRN will be called*

CYLINDER OPTIMI2ATION UOZF2 SOLUTION DENSITY VARIATION
0$$ A3 2 E
1$$ 225110 2 2 16 3 1
10 50 0 0 0

2$$ -2 0 0 0 0 0-1000
3$$ 00010 00000

,

00
5** A4 0 0 E

T
13$$ 12
14$$ 12
15** F1

T

34** F1
*

7
35** 1510 34114.25 49.25
36S$ 16R1 35R2
3933 1 2
40$$ F3 ,

T
'

WARNING: an "END" statement is assumed at and of input file
module xadrn is finished,
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outer inner 1 - balance eigenvalue 1 - source 1 -. scatter 1 - upscat search time

iter iters ratio ratio ratio parameter (min)
1 0 -6.66134E-16 1.07342E+00 -7.34162E-02 1.00000E+00 0.00000E+00 0.00000E+00 0.0668
2- 99 3.50666E-06 1.02903E+00 4.13197E-02 -3.63503E-03 0.00000E+00 0.00000E+00 0.6217
3' 185 6.4008%E-07 1.01433E+00 1.43132E-02 -1.60085E-03 0.00000E+00 0.00000E+00 1.1042
4 266 1.32249E-07 1.00959E+00 4.67675E-03 -5.05737E-04 0.00000E+00 0.00000E+00 1.5590
5 334 3.63803E-08 1.00812E+00 1.46041E-03 -1.58165E-04 0.00000E+00 0.00000E+00 1.9407
6 383 6.28783E-08 1.00766E+00 4.53782E-04 -4.92843E-05 0.00000E+00 0.00000E+00 2.2163
7 423 3.45321E-10 1.00752E+00 1.38609E-04 -1.39529E-05 0.00000E+00 0.00000E+00 2,4417 ,

8 455 9.3925ZE-08 1.00748E+00 4,18125E-05 -4.5396BE-06 0.00000E+00 0.00000E+00 2.6220 i
grp to grp inner mfd max . flux mar max, scale coarse

iters int. difference int. factor mesh
1 1 1 1 8.58124E-05 51 1.00001E+00 7

2 2 1 1 7.77905E-05 7 9.99983E-01 9

3 3 1 1 7.44676E-05 4 9.99975E-01 13
4 4 1 1 6.45919E-05 4 9.99969E-01 16 ' ,

5 5 1 1 4.95771E-05 3 9.99962E-01 23 !

6 6 1 1 4.2662BE-05 2 9.99961E-01 26 '

7 7 1 1 4.11135E-05 2 9.99964P-01 43
8 8 1 1 3.97299E-05 2 9.99967E-01 43
9 9 1 1 3.83111E-05 2 9.99970E-01 43

10 10 1 1 4.48959E-05 2 9.99978E-01 43
11 11 1 1 4.51481E-05 2 9.99980E-01 43
12 12 1 1 4.35090E-05 2 9.99980E-01 43
13 13 1 51 1.10824E-05 2 9.99996E-01- 43 6

14 14 1 50 5.00579E-06 51 1,00000E+00 43
15 15 1 17 1.43501E-05 32 9.99942E-01 51
16 16 1 1 5.22110E-06 1 9.99934E-01 51

9 471 -1.10993E-07 1,00746E+00 1.2636tE-05 1.08660E-06 0.00000E+00 0.00000E+00 2.7453 i

final monitor i

lambda 1.00746E+00 production /abaorption 1.00938E+00 angular flux on 16
- elapsed time 2.75 min. ;
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primary module access and input record ( scale driver - 10/31/90 - 14:00 )
* module CSASI will be called

.UO2F2 SOLUTION OPTIIMIZE CONCENTRATION SLAB ' UQXSLOPA.CJW

123 GROUP 0MTB . INFilOttiEDIUM
SOLNUOZF2. 1 1600,0 0 1.0 293 92235 5.02 92238 94.98 END

R2O- 2 1.0 293 END
END COMP

secondary module o00006 has been called.
module o00008. is finished.
. secondary module oco002- has been called.
module oco002 is finished.
secondary module o0o007 has been called.

, module o00007 is finished,

module esasi. is finished.
- modulo XSDEN will be called

SLAB OPTIMIZATION UO2F2 SOLUTION DENSITY VARIATION
10$$ A3 2 E
133 1';25010 221631
10 50 0 0 0

238 -2 0 0 0 0 0-1000
3$$ 00010 00000 ,

OO .!
5** A4 0 0 E !

'T t
613$$ 12

14$$ 12 ,

IS** F1 .. i
7 |

34** F1
T

35** 910 3917.1 47.1. ,{
36$3 10R1 40R2
390$'1 2

'40$3 'F3
T |

WARNING: an "END" statement is assumed at end of input file
module andrn is finished,
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120 120 2 50 7.92432E-07 27 1.00000E+00 50
121 121 2 50 3.33771E-07 27 1.00000E+00 50

'

122 122 2 50 4.77700E-07 27 1.00000E+00 50
123 123 2 50 1.04633E-06 27 1.00000E+00 50

32 10127 -2,18191E-08 1.02389E+00 8.84197E-06 -5.79677E-05 -5.71615E-07 0.00000E+00 25.4853
final monitor

lanbda 1.02389E+00 production / absorption 1.02460E+00 ansular flux on 16
- elapsed time 25.49 min.
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primary midule accese and input record i scale driver - 10/31/90 - 14:00 )
.~ module CSASI' , will be called

.

'UOXSLOFB.CJW

'+

If02F2 SOLUfl0N OPTIIMIZE CONCINTRATION SLAB'
.

, . INF1DffDIUM '.11ANSEN-ROACH
. 50LNUO2F2 1 1600.0 0 1'0 293 92235 S.02 92238 94.98 END.

B20- 2 1.0. 293 END
END CCMP -

secondary module o00008- has been called.
module oco008 is finished,
secondary module oDo002 has been called.
module o00002 is finished,

secondary module o00007 has been called,

module o00007 la finished.
' nodule coesi is finished.

modulo XSDRN will be called
-

SLAB OPTIMIZATION UO2F2 SOLUTION DENSITY VARIATION
0$$ A3 2 E
138 1 2 50 1 0 2 2 16 3 1
10 $0 0 0 0

2$$ -2 0 0 0 0 0-1000
338 00010 00000

00
$** A4 0 0 E ' f

f ,

'13$$ 12
'. i14$$ 12

15** F1 i

.T' -;
34** F1

T
35** 9IO 3917.1 47.1
36$$ 10R1 40R2 1

39$$ 12
40$$. F3

IT'
.

WARNING: an "END'' statement is assumed at end of input file
omdule xadrn is finished.
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outer Inner 1 - balance eigenvalue 1 - source 1 - scatter 1 - vpacet search time

iter iters
_

ratio ratio . ratio parameter (min)
1 0 2.99760E-15 1.01001E+00 -1.00121E-02 1.00000E+00 0.00000E+00 0.00000E+00 0.0532
2 97 1.15465E-06 1.01629E+00 -6.23221E-03 1.61169E-03 0.00000E+00 0.00000E+00 0.1465
3 168 -1.20811E-07 1.01688E+00 -5.60461E-04 6 1816BE-05 0.00000E+00. 0.00000E400 0.2168
4 ~232 -1.13691E-07 1.01693E+00 -4.89361E-05 4.02380E-06 0.00000E+00 0.00000E+00 0.2800

grp to grp inner afd max, flux maf max.. scale coarse
iters int. difference int. factor mesh

1 1 1 1 3.65567E-05 50 9.99994E-01. 6

2 2 1 1 3.31395E-05 50 9.99993E-01 8
3 3 1 10 3.25218E-05 5 1,00001E+00 12
4 4 1 1 2.67986E-05 4~ 1.00001E+00 16
5 5 1 1 1.90095E-05 3 1.00001E+00 23
6 6 1 1 1.39851E-05 2 1.00001E+00 25 '
7 7 1 49 1.26223E-05 2 1.00001E+00 45
8 8 1 47 1.25698E-05 2 1.00001E+00 45
9 9 1 19 1.00001E-05 19 9.99993E-01 45

10 10 1 19 1.19734E-05 19 9.99995E-01 45 -
11 11 1 21 1.23923E-05 21 9.99995E-01 45
12 12 1 21 1.20765E-05 21 9.99995E-01 45
13 13 1 50 1.23933E-05 28 .9.99996E-01 45
14 14 1 30 1.16163E-05 00 '9.99994E-01 45
15 15 1 49 6.81979E-05 49 9.9973BE-01 50 .
16 16 1. 1 8.36893E-07 24 9.9998BE-01 50

5 248 -1.10075E-07 1.01693E+00 -3.7964BE-06 2.44782E-07 0.00000: PD 0.00000E+v0 0.3048
final monitor

lambda 1.01693E+00 production / absorption 1.01746E+00 angular flux on 16

- elapsed time 0.30 min.



,/-.
.,

-

i

TABLE 4
Calculated K,,, Values for Different Neutron Cross Section Sets >

k

NEUTRON CROSS SPHERE CYLINDER SLAB
SECTION SET

123 GROUP 1.02180 1.02376 1.02389 -

HANSEN-ROACH 1.01672 1.00746 1.02548
i

,_.
_ _ - - .

---
-

.

Table 4 7
Variation of K,,, with Sphere Size and Constant Total Mass of U

(40)(S P Vo 7.C5k)

VOLUME (L) K.,,
#

36 0.99615

40 1.00039 f
4

42 1.00120
C

43 1.00132

0! 44 1.00130
046 1.00077
N48 0.99966 |

50 0.99812
'

52 0.99621 /
7 'I54 0.99385

56 0.99124
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primary nodule access and input record ( scale drivar - 10/31/90 - 14:00 )
- module CSASI will be called

UO2T2 SOLUTION OPTIMIZE VOLUME MASS =3BKGS U UOXSPV01.CJW
27GPJJPNDT4 INTBott<EDIUM
SOLNUO2T2 1 1055.56 0 1.0 293 - 91235 5.02 92238 94.98 END
H2O 2 1.0 293 END
IND CG4P

escondary module o00006 has been called.
module o00008 is finished.
secondsry module o00002 has been called,
module oDo002 is finished.
secondary module o0o007 has been called.
module o0o007 is finished.
module esasi is finished.

- modulo XSDRN will be called
SPHERE OPTIMIZATION UO2F2 SOLUTION VOLUME VARIATION
0$$ A3 2 E
133 325810 2 2 16 3 1
10 50 0 0 0

2S$ -2 0 0 0 0 0-1000
'

333 00010 00000
00

5** A4 0 0 E
T

1383 12
14$$ 12
15** F1

T
34** F1

7
35** 2210 34I20.484 35.484
36S$ 23R1 35R2
39$$ 12
40$$ F3

T
WARNING: an "END" statement is assumed at and of input file

module xsdrn is finished.
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outer inner 1 - balance e18envalue 1 - source 1 - acatter 1 upscat search time
ratio ratio ratio par ameter (min) ;iter iters _

7.10474E-01 1.00000E+00 0.00000E+00 0.00000E+00 0.0732 -!
1 0 -2.22045E-16' 1.00504E+00
2- 224 1.20016E-02 9.22196E-01 -3.37839E+00 -7.51274E-01 -5.78169E-02 0.00000E+00 0.4367 ;

'3 -435 3.22512E-03 1.06689E+00 7.11200E-02 -2.55451E-01 -1.39613E-02 0.00000E+00 0.7837
~

4 634 1.74317E-03 1.04850E+00 5.68262E-02 *1.13774E-01 -7.10615E-03. 0.00000E+00 1.1142
'

5- 829 1.00055E-03 1,02990E+00 3.99500E-02 -6.92095E-02 -3.98877E-03 0.00000E+00 1,4402

6. 1008 5.80196E-04 1.01691E+00 2.62945E-02 -4.24016E-02 -2.29227E-03 0.00000E+00 1,7440 '

7 1182 3.36487E-04 1.00858E+00 1.65605E-02 -2.55815E-02 -1.32735E-03- 0.00000E+00 .2.0425 .

8 1350 1.94478E-04 1.00346E+00 1.01195E-02 -1.52179E-02 -7.69628E-04- 0.00000E+00 2.3325- ?

9 1516 1.11771E-04 -1.00040E+00 6.05225E-03 -8.94983E-03 -4.4521'T-04 0 00000E+00 2.6208 .

. 10 1682 6.38961E-05 9.98584E-01 3.56699E-03 -5.21432E-03 -2.5679 (0000E+00 1.9083 .;
J+00 3.1902 ,11 1843 3.64030E-05 9.97517E-01 2.08463E-03 -3.01806E-03 -1.478" '

12 2001 2.05587E-05 9.96899E-01 1.20769E-03 -1.73739E-03 -8.46 T+00 3.4677
#0E+00 3.745013 2159 1.14933E-05 9.96544E-01 6.93695E-04 -9.92043E-04 -4.8093, ' '

,

'14 2308 6.37427E-06 9.96339E-01 3.96402E-04 -5.62139E-04 -2.71^ '90E+00 4.0107
15 2452 3.49180E-06 9.96222E-01 2.25173E-04 -3.16451E-04 -1.5! > <00E+00 4.2707
16 2596 1.87819E-06 9.96156E-01 1.26856E-04 -1.76425E-04 -8.4' ""0E+00 4.5295 >

'

17 2740 9.87504E-07 9.96119E-01 7.08592E-05 -9.70969E-05 -4.6.2 E+00 4.7885
grp .- mfd mar, fluz mat mar. scale coarse.

.cors int, difference int. factor mesh
1 1 1 1 3.75613E-05 9 1.00001E+00 7

2 2 1 23 3.86467E-05 6 1.00002E+00 10 ,

3 3 1 23 4.02819E-05 .6 1.00001E+00 11- (
4 4 1 1 4.08433E-05 4 1.00001E+00 15 ;

5 5 1 1 3.43190E-05 3 1.00002E+00 20 - )

6 6 1 1 2.BB925E-05 3 1.00003E+00 20
7 7 1 1 2.44953E-05 2 1.00003E+00 29
8 8 1 1 2.26376E-05 2 1.00003E+00 46
9 9 1 1 2.30445E-05 1 1.00003E+00 58

10 10 1 1 2.33287E-05 1 1.00003E+00 58 I

11 11 1 1 2.33123E-05 1 1.00003E+00 58 . .

12 12 1 1 2.84313E-05 1 1.00003E+00 58 f

13 13 1 1 2.98031E-05 1 1.00002E+00 58 -
14 14 1 1 2.94247E-05 1 .1.00002E+00 58 t

15 15 2 58 4.22448E-07 45 1.00000E+00 58
16 16 2 58 1.14883E-06 58 1.00000E+00 58

,

17 17 . 2 58 1.31990E-06 58 1.00000E+00 58
18 18 2 58 1.28517E-06 58 1.00000E+00 58 .

19 19 2 58 1.53293E-06 58- 1.00000E+00 58 ;
20 20 2 58 1.22835E-06 46 9.99999E-01 58

''i
21 21 2 .58 1.72295E-06 58 1.00000E+00 58 |
22 22 2 58 .1.56505E-06 58 9.99999E-01 58 ;

23 23 1 49 1.82123E-05 49 1.00003E+00 58
24 24 1 49 5.07660E-05 49 1.00010E+00 58 ,

25 25 1 49 7.35544E-05 49 1.00010E+00 58 '

26 26 1 50 8.07009E-05 50 1.00018E+00 58 ;
27 27 2 58 1.56734E-06 58 9.fi998E-01 58 |

18 2776 1.04132E-10 9.961$0E-01 6.02227E-06 -4.17314E-05 -5.24807E-07 0.00000E400 4.8638
'

final monitor
lambda 9.96150E-01 production / absorption 9.9886BE-01 angular flux on 16 j

- elapsed time 4.86 min.
.
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primary module access and input record ( scale driver - 10/31/90 - 14:00')

li module CSA31 will be called 3

'.UO2F2 SOLUTION OPTIMI2E VOLUME' MASS-38KGS U ,UOKSFV02.CJW' ''

27GROUPNDF4 INFH391EDIUM
SOLKUO2F2 1 950.0 0 1.0 293- 92235 5.02 92238 94.98 END i

B20 2 1.0 293 END ,

'END COMP.
ascondary module o00008 has been called. l

- module o00008 is finished.

1- secondary module oco002 . has been es11ed. !

module o00002 is finished.
'. secondary module o0o007 'has been called.

, . module o00007 is finished. *

module esasi is finished.
- modulo XSDRN will be called

SPHERE OPTIMI2ATION UO2F2 SOLUTION VOLUME VARIATION
0$$ A3 2 E
18$ 325810 221631 .

10 50 0 0 0 ,

2$$ --2 0 0 0 0 0 -1 0 0 0 .'
3$$ 00010 00000 1

;. 00 .

'

5** A4 0 0 E ?

Y
-13$$ 12
1488 12
IS** F1

T t

34** F1
7

35** 22I0 34121.216 56.226
3633 23R1 35R2

,

3933 12
40$8 F3 .I

T a

WARNING: an *END" statement is assumed et end of input flie
module madrn to finished. -!
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, outer' inner 1 - balance eigenvalue 1 - source 1 . scatter 1 - upscat search time
'

|" iter iters retto ratio ratio parameter- (min)
I 1 0 2.22045E-16 9.80038E-01 7.32310E*01' 1.00000E+00 0.00000E+00 0.00000E+0J 0.0743

2' 224 1.22006E-02 9.03750E-01 -3.69284E+00 -7.71814E-01 -5.77140E-02 0.00000E+00- 0.4368
3 434- 2.88570E-03 1.07532E+00 6.41251E-02 -2.54694E-01 -1.25216E-02 0.00000E+00 0.7818
4- 633 1.58771E-03 1.05724E+00 5.21830E-02 -1.03025E-01 -6.51361E-03 0.00000E+00 1.1133
5 827' 9.43856E-04 1.03790E+00 3.76045E-02 -6.36838E-02 -3,79859E-03 0.00000E+00 1.4373
6 1004 5.67674E-04 1.02408E+00 2.55380E-02 -4.03403E-02 -2,26607E-03 0.00000E+00 1.7393
7 1180-3.40586E-04 1.01503E+00 1.66178E+02 -2.52075E-02 -1.35706E-03 0.00000E+00- 2.0407- t

8 1351 2.03806E-04 1.0092BE+00 1.05047E 02 -1.55153E-02 -8.13660E-04 0.00000E+00 2.3345-
| 9 1519 1.21415E-04 1.00572E+00 6.50512E-03 -9.44682E-03 ~4,86982E-04 0.00000E+00 2.6245 i

10 1685 7.19837E-05 1.00355E+00 3.96982E-03 ~5.70080E-03 -2.90615E-04 0.00000E+00 2.9128 '

11 1849 4.25100E-05 1.00224E+00 2,39885E-03 -3.41652E-03 -1.72995E-04 0.00000E+00 '3.1975 '

12 2009 2.49857E-05 1.00145E+00 1.43910E-03 -2.03672E-03 -1.02638E-04 0.00000E+00 3,4777

13 2167 1.45559E-05 1.00098E+00 8.56185E-04 -1.20682E-03 -6.04686E-05 0.00000E+00 3.7550
14 2325 8.40887E-06 1.00071E+00 5.05632E-04 -7.09453E-04 *3.53934E-05 0.00000E+00 4.0333 ,

15 2475 4.82390E-06 1.00054E+00 2.97161E-04 -4.14275E-04 -2.06139E-05 0.00000E+00 4.2998 '

16 2619' 2.74393E-06 1.00045E+00 1.73768E-04 -2,40500E-04 -1.19298E-05 0.00000E+00 4.5597
17 2763 1.53580E-06 1.00039E+00 1.00851E-04 -1,38508E-04 -6.83314E-06 0.00000E+00 4.8188 !
18 2907 8.43058E-07 1.00036E+00 5.79647E-05 -7.88271E-05 -3.86015E-06 0.00000E+00 5.0780

gry to grp inner afd max. flux mat max. scale coarse' !
Aters int. difference int. facLar mesh i

1 1 1 23 1.95346E-05 9' 1.00001E+00 -7 ,

2 2 1 23 2.38992E-05' 6 1.00001E+00 10
3 3 1 23 2.33849E-05 5' 1,00001E+00 12 j

4 4 1 23 2.42661E-05 4 1.00001E+00 15
5 5 1 23 2.13671E-05 3 1.00001E+00 23 ;

6 6 1 23 1.71835E-05 3 1.00001E+00 20 j
7 7 1 1 1.29954E-05 2 1.00002E+00 29. .|
8 8 1 1 '1.21320E-05 2 1.00002E+00- 46 i
9 9 1 1 1.27504E-05 1 1.00002E+00 58

10 10 1 1 1.31212E-05 1 1.00002E+00 58 ]

11 11 1 1 1.33029E-05 1 1.00002E+00 58 - i

|
12 12 1 1 1.63843E-05 1 1.00001E+00 58 -
13- 13 1 1 1.73011E-05 1 1.00001E+00 .58

|
14 14 1 . 1 1.71860E-05 1 1.00001E+00 58 |
15 15 2 58 3.43160E-07 = 45 1.00000E+00 58' j
16 16 2 58 9.20875E-07 58 1.00000E+00. 58

'

17 17 2 58 1.05511E-06 58 1.00000E+00 58 ' i

18 18 2 58 1.02699E-06 58 1.00000E+00 58
19 19 2 58 1.22839E-06 58 1.00000E+00 58
20 20 2 58-1.00239E-06 46 1.00000E+00 58
21 21 2 58 1.38102E-06 58 1.00000E+00- 58
22 22 2 58 1.26174E-06 58 1.00000E+00 58,
23 23 1 49 1.43247E-05 49 1.00002E+00 58
24 24 1 50 4.00813E-05. 50 1.00008E+00 58'
25 25 1 50 5.82342E-05 50 1.00006E+00 58
26 26 1 50 6.39095E-0$ 50 1,00014E+00 58
27 27 2 $l, 1.19103E-06 58 9.99999E-01 58 '

19 2943 1.72212E-10 1.00039E+00 4.85328E-06 -3.46335E-05 -4.75700E-07 0.00000E+00 5.1530
final monitor

lambde 1.00039E+00 production / absorption 1.00298E+00 angular flux on 16
elapsed time 5.15 min.--
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primary module access and input record ( scale driver - 10/31/90 - 14:00 )
module CSASI will be called-

UOZF2 SOLUTION OFTIMIZE VOLUME MASS =32KGS U UOXSPV03.CJW
27GROUPNDF4 INFH0ft1EDIUM

- 50LNUO2F2 1 863,636 0 1,0 293 92235 5.02 92238 94.98 END
B20 2 1.0 293 END
END COMP

secondary module o00008 has been called,
module o00008 le finished,

secondary module o00002 has been called. ,

module o00002 is finished,

secondary module o00007 has been called, i

'module o00007 is finished.
1

module esasi is finished.
- modulo XSDRN will be called

SPHERE OPTIM1ZATION UO2F2 SOLUTION VOLUME VARIATION ,

0$$ A3 2 E
1$S 325810 2 2 16 3 1

*
10 50 0 0 0

2$$ -2 0 0 0 0 0-1000
3$$ 00010 00000

00
$** A4 0 0 E

T
13$$ 12
14$$ 12
15** F1

7
34** F1

T
35** 2210 34121.901 56.901
3633 23R1 35R2
39$$ 12

-40S$ F3
T

'WARNING: an "END* statement is assuned at and of input file
module andrn is finished,
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di I

outer inner 1 - balance eigenvalue 1 - source 1 - scatter 1 - upscot search time
iter iters retto ratio ratio parameter (min)

1 0 0.00000E+00 9.56403E-01 7.51154E-01 1.00000E+00 0.00000E+00 0.00000E+00 0.0732
2 223 1.24522E-02 8.82591E-01 -3.99457E+00 -7.92517E-01 ~5.79326E-02 0.00000E+00 0.4350
3 432 2.59094E-03 1.07918E+00 5.82951E-02 -2.57343E-01 -1.12547E-02 0.00000E+00 0.7792 j
4 630 1.44046E-03 1.06177E+00 4.81974E-02 -9.38542E-02 -5.92972E-03 0.00000E+00 1.1087 '

5 824 8.81924E-04 1.04206E+00 3.54418E-02 -5.85388E-02 -3.57265E-03 0.00000E+00 1.4328
6 1001 5.46887E-04 1.02769E+00 2.46914E-02 -3.81171E-02 -2.20034E-03 0.00000E+00 1,7347

7 1177 3.38342E-04 1.01805E+00 1.65332E-02 -2.45420E-02 -1.35685E-03 0.00000E+00 2.0360
8 1348 2.08999E-04 1.01174E+00 1.07776E-02 -1,55785E-02 -8.40393E-04 0.00000E+00 2.3297
9 1515 1.28444E-04 1.00773E+00 6.88252E-03 -9.78676E-03 -5.18285E-04 0.00000E+00 2.6190 l

10 1680 7.85353E-05 1.00521E+00 4.3285BE-03 ~6.08923E-03 -3.18502E-04 0.00000E+00 2.9055
11 1845 4.77870E-05 1.00365E+00 2.69203E-03 -3.75949E-03 -1.95006E-04 0.00000E+00 3.1920
12 2006 2.89954E-05 1.0026BE+00 1.66292E-03 -2.30777E-03 -1.19154E-04 0,00000E+00 3.4732
13 2164 1.74762E-05 1.00209E+00 1.01972E-03 -1.40995E-03 -7.24090E-05 0.00000E+00 3.7513
14 2322 1.04512E-05 1.00174E+00 6.20475E-04 -8,55516E-04 -4.37131E-05 0.00000E+00 4.0287
15 2480 6.20922E-06 1.00152E+00 3.75359E-04 -5.15539E-04 -2.62494E-05 0.00000E+00 4.3063
16 2630 3.66865E-06 1.00139E+00 2.26171E-04 -3.08984E-04 -1.56964E-05 0.00000E+00 4.5735 |
17 2774 2.15249E-06 1.00131E+00 1.35710E-04 -1.84306E-04 -9.33771E-06 0.00000E+00 4.8325
18 2918 1.24760E-06 1.00126E+00 8.08714E-05 -1.09206E-04 -5.50381E-06 0.00000E+00 5.0917

grp to grp inner mfd mar. flux msf mar. scale cearse 4

iters int. difference int. factor mesh
1 1 1 23 1.06769E-05 58 9.99997E-01 7

2 2 1 23 1.32042E-05 48 9.99996E-01 10
3 3 1 23 1.32118E-05 45 9.99997E-01 12
4 4 1 23 1.35996E-05 32 9.99997E-01 15
5 5 1 23 1.22351E-05 30 9.99996E-01 20
6 6 1 23 9.81970E-06 30 9.99995E-01 20
7 7 1 24 6.35792E-06 28 9.99994E-01 29
8 8 1 24 4.64353E-06 26 9.99994E-01 58
9 9 1 25 4.54550E-06 26 9.99994E-01 58

10 10 1 26 4.52535E-06 27 9.99994E-01 58
11 11 1 26 4.46841E-06 27 9.99994E-01 58
12 12 1 27 5.39346E-06 28 9.99995E-01 58
13 13 1 27 5.57483E-06 28 9.99996E-01 58
14 14 1 10 5.46625E-06 28 9.99995E-01 58 ,

15 15 2 58 3.74474E-07 45 1.00000E+00 58 |

16 16 2 58 9.96138E-07 58 1.00000E+00 58
17 17 2 58 1.14208E-06 58 1.00000E+00 58
18 18 2 58 1.11058E-06 58 1.00000E+00 58

!19 19 2 58 1.32445E-06 58 1.00000E+00 58
20 20 2 58 1.06672E-06 46 9.99999E-01 58
21 21 2 58 1.47031E-06 58 1.00000E+00 58 ,

22 22 2 58 1.34523E-06 58 9.99999E-01 58-
1

23 23 1 49 1.46768E-05 49 1.00002E+00 58 '

24 24 1 49 4.20776E-05 50 1.00008E+00 58 1

25 25 1 50 6.10954E-05 50 1.00008E+00 58 |
26 26 1 50 6.70235E-05 50 1.00015E+00 58 !

27 27 2 58 1.37625E-06 58 9.99999E-01 58
19 2954 1.74226E-10 1.00130E+00 6.73984E-06 -4.95719E-05 -7.66835E-07 0.00000E+00 5.1657

final monitor
lembde 1.00130E+00 production / absorption 1.00378E400 angular flux on 16

- elapsed time 5.17 min. |
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primary module access and input record ( acale driver - 10/31/90 - 14:00 )

|* ~ module CSASI will be called

i'- .UO2T2 SOLUTION OPTIMIZ.E VOLUME t%SS*38KGB U . UOX5FVO4.CJW -
27GROUPNDF4 INTROffEDIUM
SOLNUO2T2- 1 .791.667 0 1.0 293. 92235 S.02 92238 94.98 END
H2O 2 1.0 293 END '|
END COMP 5

escondary module o0o006' bas been called.
,. module o00008 is finished.
_ ,

f' __sscondary module'o00002 has been called.
'

module oco002 is finished.
secondary module o00007' has been called.
module o00007 is finished. !

module esasi is finished. -

,

modulo X O RN will be celled-

SP8 J GPTIMIZATION UO2F2 SOLUTION VOLUME VARIATION
0$$ A3 2 E ,

IS$ 3 2 58 1 0 2 2 16 3 1' '

10.50 0 0 0 1

2$$ -20000 0 -1 0 0 0
3$$ 00010 00000

00
$** A4 0 0 E

T
1333 12
14$$ 12 &

15** F1
7 |

34** F1
7

35** 22I0 34122.545 $7.545
'366$ 23R1 35R2 5

39$$ 12
40$$ T3

7
,

WARNING: an "END" statement is assumed at end of input file
modulo andrn la finished.
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outer inner 1 - balance. e18envalue 1 - source 1 - scatter 1 - upscat' search time

iter iters' ratio ratio ratio parameter (min)
1 0 4.44089E-16 9.34095E-01 7.67555E-01 1.00000E+00 0.00000E+00 0.00000E+00 0.0723
2 '223 1.27317E-02 8.60024E-01 -4.28424E+00 -8.12797E-01 -5.83558E-02 0.00000E+00 0.4348 f

3 432 2.33661E-03 1.07954E+00 5.33558E-02 -2.62500E-01 -1.01557E-02 'O 00000E+00 0.7780 |
4 630 1.30480E-03 1.06305E+00 4.47434E-02 -8.60153E-02 ~5.37811E-03 0.00000E+00 1.1075 !

5 824 8.19138E-04 1.04323E+00 3.34623E-02 -5.38214E-02 -3.33228E-05 0.00000E+00 1.4325 .|
6 1002 5.21640E-04 1.02853E+00 2.38226E-02 -3.5870eE-02 -2,11080E-03 0.00000E+00 1.7357 i

7 1176 3.31979E-04 1.01840E+00 1.63674E-02 -2.37134E-02 -1.34132E-03 0.00000E+00. 2.0340 ,

8 1347 2.10402E-04 1.01165E+00 1.09445E-02 -1.54671E-02 -8.51020E-04 0.00000E+00 '2.3278 |

9 1514 1.32760E-04 1.00724E+00'7.17292E-03 -9.97126E-03 -5.38489E-04 0.00000E+00 2.6172 S

10 1679 8.34028E-05 1.00441E+00.-4.63240E-03 -6.36953E-03 -3.39650E-04 0.00000E+00 2.9037 |

11 1844 5.21752E-05 1.00260E+00 2,95911E-03 -4.03920E-03 -2.13517E-04 0.00000E+00 3.1903 [
12 2007 3.25385E-05 1.00146E+00 1.87642E-03 -2.54688E-03 -1.33889E-04 0,00000E+00 3.4738
13 2167 2.02151E-05 1.0007aE+00 1.18281E-03 -1.59890E-03 -8.36915E-05 0.00000E+00 3.7542 ,

le 2325 1.24795E-05 1,00029E+00 7.40661E-04 -9.98765E-04 -5.20259E-05 0.00000E+00 4.0315
15 2483 7.65448E-06 1.00001E+00 4.60782E-04 -6.19998E-04 -3.21593E-05 0.00000E+00 4.3098 i

16 2641 4.66835E-06 9.99836E-01 2.85219E-04 -3.82622E-04 -1.97827E-05 0.00000E+00 4.5872 |

17 2791 2.83456E-06 9.99730E-01 1.75944E-04 -2.35002E-04 -1.21253E-05 0.00000E+00 4.8537 |
'18 2935 1.71321E-06 9.99664E-01 1.08210E-04 -1.43794E-04 -7.40544E-06 0.00000E+00 5.1135
19 3079 1.02537E-06 9.99624E-01 6.61612E-05 -8.75441E-05 -4.48752E-06 0.00000E+00 5.3727.

Brp to Brp inner afd max. flux mot max. scale coarse |
iters int, difference int. factor mesh. |

1 1 1 1 1.41429E-05 9 9.99998E-01 7- .

2 2 1 1 1.30163E-05 5 9.99996E-01 11
*3 3 1 1 1.41829E-05 5 9.99997E-01 12

4 4 1 1 1.42466E-05 4 9.99997E-01 15 i
5 5 1 1 1.23387E-05 3 9.99995E-01 20

3

6 6 1 1 1.06715E-05 3 9.99993E-01 20 !

7 7 1 3 7.78953E-06 2 9.99992E-01 29 -

.

8 8 1 2' 5.54611E-06 1 9.99993E-01 58 '

9 9 1 2 4.97722E-06 1 9.99994E-01 58 |
10 10 1 1 4.38639E-06 1 9.99994E-01' 58 '

11 11 1 1 3.81589E-06 1 9.99995E-01- 58
12 12 1 1 4.13568E-06 1 9.99996E-01 58

.!13 13 1 1 3.93688E-06 1 9.99997E*01 58
14 14 1 1 3.52214E-06 1 9.99997E-01 58 s

15 15 2 58 3.00443E-07 46 1.00000E+00 58 i

16 16 2 58 7.93949E-07 58. 1.00000E+00 58 !
17 17 2 58 9.08515E-07 58 -1.00000E+00 58 ,

18 18 2 58 8.83448E-07 58 1.00000E+00 58- 1

19 19 2 58 1.05662E-06 58 1.00000E+00 58 ,

20 20 2 58 8.66680E-07 46 1.00000E+00 58 '

21 21 2 58 1.17693E-06 58 1.00000E+00 58 j
22 22 2 58 .1.08233E-06 58 1.00000E+00 58
23 23 1 49 ' 1.16626E-05 49 1.00002E+00 58 '!
24 24 1 50 3.33853E-05 50 1.00006E+00 58 i

''25 25 1 50 4.85475E-05 50 1.00007E400 58
26 26 1 .50 5.32665E-05 50 1.00012E+00 58-
27 27 1 50 8.51369E-05 50 1.00013E+00- 58 ,

20 3114 7.51332E-11 9.99657E-01 5.43896E-06 -4.06183E-05 -6.45829E-07 0.00000E+00 5,4468 I

finn 1 monitor
l ambda 9.99657E-01 production / absorption 1.00203E+00 an8ular flux on 16 ,

- elapsed time 5.45 min.
i
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:' primary module access and input record ( scale driver - 10/31/90 - 14:00 )
.

nodule CSASI- ' wt11 be called- <

U0272 SOLUTION OPTIMIZE VOLUME MASS =38KG5 U UOXSPVOS.CJW

270ROUFNDF4 . INTHatt1EDIUM
50LMUO2F2 1 760.00 0 1.0 293 92235 5.02 92238 94.96 END

? H20. - 2 1.0 293 END 5

''

END COMP-
:ascondary modtle o00008 has been called. .

andule o00005 is finished, ,

secondary module oco002- has been called,
, module o00002 is finished,

secondary module o00007- has been'colled.
,-module o0o007 is finished.
modulo esssi la finished.

-~ modulo XSDRN . will be called
' SPHERE OPTIM1ZAT10N 002F2 SOLUTION VOLUME VARIATION
0$$ A3 2 E g
1$$ 3 2 $8 1 0 2 2 16 3 1
to 50 0 0 0
2$$ -20000 0-1000
3$$ 00010 00000 j

00
$** A4 0 0 E

T'
.13$$ 12 ;

'
14$$ 12 '

15** F1
T !

-34** F1
7 t

35** 2210 34122.854 57.854 j

36$$ 23R1 35R2
398$ 12
40$$ F3 '

T 4

WARNING: an '*END" statement is assumed at and o' input file ;

module msdrn is finished. |
,. ;
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outer inner 1 - balance eigenvalue 1 - source 1 - scatter 1 - upscat search time

iter itera retto retto ratio parameter (min)
1 0- 2.22045E-16 9.23415E-01 7.74974E-01 1.00000E+00 0.00000E+00 0.00000E+00 0.0725 !

2 223'1.28766E-02 8.48503E-01 -4.42473E+00 -8.22663E-01 ~5.86176E-02 0.00000E+00 0.4342 I

3 432 2.22296E-03 1.07867E+00 5.11542E-02 -2.65799E-01 -9.66444E-03 0.00000E+00' O.7782 !

4 630 1.24174E-03 1.06270E+00 4.31836E-02 -8.25263E-02 -5.11837E-03 0.00000E+00 1.1078
5 824 7.88268E-04 1.04291E+00 3.25366E-02 -5.16241E-02 -3.21118E-03 0.00000E+00 1.4318
6 1002 5.08062E-04 1.02811E+00 2.33878E-02 -3.47623E-02 -2.06036E-03. 0.00000E+00 1.7350 {
7' 1177 '3.27305E-04 1.01781E+00 1.62474E-02 -2.32512E-02 -1.32570E-03 0.00000E+00 2.0342 |

8 1348 2.10011E-04 1.01086E+00 1.09938E-02 -1.53504E-02 -8,51508E-04 0.00000E+00_ 2.3290 ,

9 1515 1,34174E-04 1.00628E+00 7.29409E-03 -1.00185E-02 -5.45419E-06 0.00000E+00 '2.6163 ;

-10 1681 8.53434E-05 1.00329E+00 4.76863E-03 -6.47924E-03 -3.48184E-04 0.00000E+00 2.9058 |
11 1846 5.40964E-05 1.00137E+00 3.08541E-03 -4.16026E-03 -2.21664E-04 0.00000E+00 3.1922

, 12. 2010 3.41733E-05 1.00013E+00 1.98095E-03 -2.65692E-03 -1.40714E-04 0.00000E+00 3.4777 i
" 13 2170 2.15242E-05 9.99342E-01 1.26484E-03 -1.68933E-03 -8.91048E-05 0.00000E+00 3.7578 -

,

le 2328 1.34734E-05 9.98844E-01 8.02278E-04 -1.06925E-03 -5.61159E-05 0.00000E+00 4.0352 ;

15 2486 8.38344E-06 9.98532E-01 5.05608E-04 -6.72629E-04 -3.51508E-05 0.00000E+00 4.3128 (
16 2644 5.18991E-06 9.98336E-01 3.17092E-04 -4.20777E-04 -2.19199E-05 0.00000E+00 4.5902
17 2798 3.19986E-06 9.98213E-01 1.98172E-04 -2.62050E-04 -1,36218E-05 0.00000E+00 4.8628 ,

18 2944 1.96570E-06 9.98137E-01 1.23525E-04 -1.62628E-04'-8.43997E-06 0.00000E+00 5.1248 -|
f19 3088 1.19987E-06 9.98089E-01 7.66811E-05 -1.00547E-04 -5.20212E-06 0.00000E+00- 5.3837

.

grp to srp inner afd man, flux mat _ mar, scale coarse-
iters int. difference int. factor mesh !

1 1 1 1 2.60959E-05 8 9.99995E-01 .7-
2 2 1 1 2.50690E-05 5 9.99990E-01- 11 .
3 3 1 1 2.83502E-05 5 9.99993E-01 12
4 4 1 1 2.89305E-05 4 9.99993E-01 15 j
5 5 1 1 2.46580E-05 3 9.99988E-01 .20 '

6 6 1 1 2.1129BE-05 3 9.99985E-01 20 .

7 7 1 1 1.64617E-05 2 .9.99983E-01 29 I

8 8 1 1 1.28564E-05 1 9.99982E*01 58
9 9 1 1 1.23030E-05 1 9.99984E-01 58 '

,

10 10 1 1 1.15480E-05 1 .9.99985E-01 58 ;

|11 11 1 1 1,07480E-05 1 9.99986E-01 58 :

12 12 1 1 1.24628E-05 1 9.99989E-01 58~ :
'13 3 1 1 1.26019E-05 1 9.99990E-01 58

14. 14 1 1 1.20240E-05 1 9.99990E-01- 58 - -!
15 15 2 58 3.13685E-07 58 1.00000E+00 58 '

16 16 2 58 8.23512E-07 58 1.00000E+00 58 |
17 17 2 58 9.42285E-07 58' 1.00000E+00 58 !
18 18 2 58 9.15908E-07 58 1.00000E+00 58- ,!
19 19 2 58 1.09427E-06 58 .1.00000E+00 58 i
20 20 2 58 8.93521E-07 46 1.00000E+00 58 |
21 21 '2 58 1.21320E-06 58 1.00000E+00- 58 - ;

22 22 2 58 1.11637E-06 58 1.00000E+00 58 |
23 23. 1 49 1.18941E-05 49 1.00002E+00 - 58
24 24 -1 50 3.42791E-05 50 '1.00007E+00 58 >

25- 25 1 50 4.98679E-05 50 1.00007E+00 58 7
+26 26 1 50 5.47162E-05 50 1.00012E+00 .58

27 27 . 1 50 8.74597E-05 50 1.00013E400 58 ' 1

20 3123 2.21022E-10 9.98128E-01 6.28335E-06 -4.73250E-05 -7.73690E-07 0.00000E+00 5.4568 |
final monitor

'

lambda 9.98129E-01 production / absorption- 1.00045E+00 angular flux on 16
elapsed time 5.46 min. .

-
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primary module eccess and imput record ( scale driver - 10/31/90 - 14:00 )

module CSASI will be called- +

UO2F2 SOLUTION OFTIMIZE VOLUME HASS=3eKGS U UOXSFVO6.CJW

27GROUPNDF4 INTHO9EDIUM
SOLNUO2F2- 1 730.769 0 1.0 293 92235 5.02 92238 94.98 END
B20 2 1.0 293 END
END CCHF

. secondary module o00000 has been called,
module oco008 is finished,

sacondary eedule o00002 has been called. ,

module o00002 is finished.
secondary module o00007 has been called.
module oco007 is finished,

module esasi is finished.

modulo XSDRN will be called*

SFi1ERE OFTIMIZATION UO2F2 SOLUTION VOLUME VARIATION
0$$ A3 2 E
1$$ 3 2 58 1 0 2 2 16 3 1
1050000

2$$ -2 0 0 0 0 0-1000
3$$ 00010 00000

00
5** A4 0 0 E

T
1333 12
1433 12
15** F1

T
34** F1

T
35** 22I0 34I23.155 $8.155
36$$ 23R1 35R2
39$$ 12
40S$ F3

T

WARNING: an "END" statement le assumed et and of input file
module tsdrn is finished.

J
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outer inner 1 - balance e18envalue 1 - source . 1 - scatter l'- upscat. search time !s

'-iter iters ratio . ratio ratio parameter (min) a

1 0 3.33067E-16 9.13071E-01 7.81933E-01 1.00000E+00 0.00000E+00 0.00000E+00 0.0720 2

2 223 1.30230E-02 8.36937E-01 -4.56243E+00 -8.32318E-01 -5.89028E-02 0.00000E+00 0.4345 |
3 432 2.11748E-03 1.07722E+00 4.91057E-02 -2.69488E-01 -9.20884E-03 0.00000E+00 0.7778 J

4. 630 1.18189E-03 1.06180E+00 4.17216E-02 -7.92926E-02 -4.87029E-03 0.00000E+00 1.1075 )
5 '824 7.58038E-04 1.04209E+00 3.16513E-02 -4.95321E-02 -3,09111E-03 0.00000E+00 1 4325 ;.

6 1003 4.94126E-04 1.02722E+00 2.29559E-02 -3.36721E-02 -2.00745E-03 0.00000E+00 1.7363 |

7. 1177 3.22002E-04 1.01676E+00 1.61129E-02 -2.27702E-02 -1.30699E-03 - 0.00000E+00 2.0348 i
8 1348 2,09023E-04 1.00966E+00 1.10248E-02 -1.52051E-02 -8.49315E-04 0.00000E+00 2.3297 |
9 1515 1.35121E-04 1.00491E+00 ' 7.39966E-03 -1.00395E-02 -5.50345E-04 0.00000E+00 2.6178- .

10 1682 8.69727E-05 1.00178E+00 4.89466E-03 -6.56937E-03 -3.55417E-04 0.00000E+00 2.9072
11 1847 5.57989E-05 9.99741E-01 3.20482E-03 -4.26818E-03 -2,28922E-04 0.00000E+00 3.1937 !

12 2012 3.56599E-05 9.98417E-01 2.08112E-03 -2.75797E-03 -1.46951E-04 0.00000E+00 ' 3.4802 .;

13 2174 2.27350E-05 9.97562E-01 1.34419E-03 -1.77379E-03 -9.41340E-05 0.00000E+00| 3.7630 -|
14 2332 1.44438E-05- 9.97013E-01 8.64115E-04 -1.13682E-03 -6.01143E-05 0.00000E+00 4.0405

'

15 2490 9.11319E-06 9.96665E-01 5.51679E-04 -7.25102E-04 -3.81503E-05 0.00000E+00 4.3187 ,

16 2648 5.72255E-06 9.96444E-01 3.50444E-04 -4.59659E-04 -2.41064E-05 0.00000E+00- 4.5963 !

17 2806 3.57576E-06 9.96305E-01 2.21637E-04 -2.90034E-04 -1.51660E-05 0,00000E+00 4.8737 f
18 2955 2.22621E-06 9.96217E-01 1.39753E-04 -1.82235E-04 -9.51129E-06 0.00000E+00 5.1390 :;
19 3099 1.38412E-06 9,96161E-01 8.80224E-05 -1.14206E-04 ~5.95865E-06 .0.00000E+00 5.3982

'

Brp to Brp inner mfd max. flux msE max. scale coarse ;

iters int. difference int. factor mesh i

1 1 1 1 . 4.27901E-05 8 9.99991E-01 7 '

2 2 1 1 4.12192E-05 3 9.99983E-01 11
3 3 1 1.4.57924E-05 5 9.99987E-01 12 5

4 4 1 1 4.68906E-05 4 9.99988E-01 15
5 5 1 1 4.02071E-05 3 9.99980E-01 20 i

'
6 6 1 1 3.41864E-05 3 9.99976E-01 20
7 7 1 1 2.70673E-05 2 9.99971E-01 29
8 8 1 1 2.21377E-05 1 9.99970E-01 . 58 _
9 9 1 1 2.18770E-05 1 9.99972E-01 58

'
10 10 1 1 2.11885E-05- 1 9.99973E-01 58
11 11 1 1 2.03478E-05 1 9.99974E-01 58
12 12 1 1 2.40224E-05 1 9.99979E-01 58

*
13 -13 1 l' 2.45885E-05 1 9.99981E-01 58
14 14 1 1 2.37073E-05 1 9,99981E-01 58 .

15 15 2 58 3.22305E-07 . 58 1.00000E+00 58,

16 16 2 58 8.46489E-07 58 1.00000E+00 58
,

17 . 17 2 58 9.69152E-07 58 1.00000E+00 58
18 18 2 58 9.41820E-07- 58 1.00000E+00 58
19 19 2 58 1.12461E-06 58 1.00000E+00 58
20 20 2 58 9.14681E-07 46 1 00000E+00 58 1

21 21 2 58 1.24339E-06- 58 1.00000E+00 58 {
22 22 2 58 1.14445E-06~ 58 1.00000E+00 58
23- 23 1 1 1.27753E-05 1 9.99979E-01 $8:

!24 24 1 49 3.52570E-05 50 1.00007E+00 58
25 25 1 50 5.12435E-05 50 1.00007E+00 58 j
26 26 1 50 5.62205E-05 50 1.00012E+00 58
27 27 1 50 8.98692E-05 50 1.00014E+00 58 {

20 3134 1.43657E-10 9.96206E-01 7.19862E-06 -5.44993E-05 -9.13928E-07 0.00000E+00 5.4723 .

final monitor
lambda 9.96206E-01 production / absorption 9.98475E *1 angular flux on 16 !

- elapsed time 5.47 min.
,
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' primary module access and input record ( scale driver - 10/31/90 - 14:00 ) -!
*, raodule CSAS1 - will be called >

l" .IlO2F2 SCLUTION OPTIMIZE VOLUME- ' MASS =3BKGB U UOX5PV07.CJW
!

27GROUPRDF4 INTI!OMMEDIUM '

SQLNDO2F2 1 703.70 0 1.0 293 92235 S.02 92238 94.98 END
E20 .. _2 1.0 293 END
END COMP-

secondary module o0o008 has been called, f
module o00008 is finished. 'f

?
.! : secondary module o00002 has been called.

'
. module o00002 is finished.
secondary module oco007 has been called. '

: module o00007 is finished.
module esasi is finished.
modulo X5DRN will be called |- a

SPllERE OPTIMIZATION tJO2F2 SOLUTION VOLUME VARIATION
0$$ A3 2 E

r183 '3 2 58 1 0 2 2 16 3 1
10 50 0 0 0 .

283 -20000 0-1000 |
3$$ 0 0 0 1 0 00000 p

00
!

$** A4 0 0 E
.T 6

;
13$$ 12
14$$ 12 j

,

-- 1 $* * F1 |
T

34=* F1 '

T *

35** 2210 34123.448 58.448
36$$. 23R1 35R2
3933 12 !

40$$ F3 ;

T
WARNING; an *END" statement is nasumed et end of input file ;

. nodule meden is finished. ;
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outer inner 1 - balance eigenvalue 1 - source 1 - scatter 1 upscat search time
iter itera ratio ratio ratio parameter (min)

1 0 3.33067E-16 9.02974E-01 7.88479E-01 1.00000E+00 0.00000E+00 0.00000E+00 0.0740
2 223 1.31700E-02 8.25355E-01 -4.69745E+00 -8.41747E-01 -5.9206CE-02 0.00000E+00 0.4357
3 432 2.01957E-03 1.07524E+00 4.71962E-02 -2.73520E-01 -8.78663E-03 0.00000E+00 0.7797
4 630 1.12522E-03 1.06038E+00 4.03506E-02 -7.62956E-02 -4.63418E-03 0.00000E+00 1.1092
5 824 7.28595E-04 1.04079E+00 3.0805EE-02 -4.75434E-02 -2.97295E-03 0.00000E+00 1.4333 |
6 1003 4.79996E-04 1.02589E+00 2.25293E-02 -3.26051E-02 -1.95285E-03 0.00000E+00 1.7383 |

'
7 1177 3.16194E-04 1.01533E+00 1.59670E-02 -2.22764E-02 -1.28573E-03 0.00000E+00 2.0357
8 1348 2.07516E-04 1.00806E+00 1.10398E-02 -1.50358E-02 -8.44762E-04 0.00000E+00 2.3305
9 1516 1.35637E-04 1.00316E+00 7.49054E-03 -1.00370E-02 -5.53410E-04 0.00000E+00 2.6208
10 1683 8.82955E-05 9.99897E-01 5.01042E-03 -6.64077E-03 -3.61361E-04 0.00000E+00 2.9098
11 1848 5.72959E-05 9.97741E-01 3.31757E-03 -4.36321E-03 -2.35334E-04 0.00000E+00 3.1967
12 2013 3.70427E-05 9.96329E-01 2.17875E-03 -2.85130E-03 -1.52759E-04 0.00000E+00 3.4832
13 2175 2.38976E-05 9.95407E-01 1.42333E-03 -1.85482E-03 -9.89692E-05 0.00000E+00 3.7658
14 2335 1.53576E-05 9.94809E*01 9.25000E-04 -1.20234E-03 -6.38960E-05 0.00000E+00 4.0462
15 2493 9.82215E-06 9.94424E-01 5.97970E-04 -7,75868E-04 -4.10718E-05 0.00000E+00 4.3235
16 2651 6.24813E-06 9.94177E-01 3.84396E-04 -4.98150E-04 -2.62700E-05 0.00000E+00 4.6008
17 2809 3.95712E-06 9.94019E-01 2.46047E-04 -3.18244E-04 -1,67351E-05 0.00000E+00 4.8782
18 2963 2.49798E-06 9.93919E-01 1.57028E-04 -2.02518E-04 -1.06297E-05 0.00000E+00 5.1508
19 3109 1.57303E-06 9.93854E-01 1.00022E-04 -1.28515E-04 -6.73759E-06 0.00000E+00 5.4128
20 3253 9.86541E-07 9.93814E-01 6. 3 5358E-05 -8.13448E-05 -4.25589E-06 0.00000E+00 5.6717

Srp to Srp inner afd max. flux est max. scale coerse
iters int, difference int. factor mesh

1 1 1 1 3.21964E-05 8 9.99993E-01 7
2 2 1 1 3.09087E-05 5 9.99987E-01 11
3 3 1 1 3.50744E-05 5 9.99990E-01 12
4 4 1 1 3.59881E-05 4 9.99991E-01 15
5 5 1 1 3.06413E-05 3 9.99985E-01 20
6 6 1 1 2.62214E-05 3 9.99981E-01 20
7 7 1 1 2.08004E-05 2 9.99978E-01 29
8 8 1 1 1.68181E-05 1 9.99977E-01 58
9 9 1 1 1.64436E-05 1 9.99979E-01 58

10 10 1 1 1.57613E-05 1 9.99980E-01 58
11 11 1 1 1.49796E-05 1 9.99981E-01 58
12 12 1 1 1.76273E-05 1 9.99985E-01 58
13 13 1 1 1.80187E-05 1 9.99986E-01 58
14 14 1 1 1.73583E-05 1 9.99986E-01 58
15 15 2 58 2.51021E-07 58 1.00000E+00 58
16 16 2 58 6.55397E-07 58 1.00000E+00 58
17 17 2 58 7.48511E-07 58 1.00000E+00 58
18 18 2 58 7.27641E-07 58 1.00000E+00' 58
19 19 2 58 8.71933E-07 58 1.00000E+00 58
20 20 2 58 7.25043E-07 46 1.00000E+00 58
21 21 2 58 9.71279E-07 58 1.00000E+00 58
22 22 2 58 8.97966E-07 58 1.00000E+00 58
23 23 1 49 9.52077E-06 49 1.00002E+00 58
24 24 1 50 2.73316E-05 50 1.00005E+00 58
25 25 1 50 3.97475E-05 50 1.00005E+00 58
26 26 1 50 4.36129E-05 50 1.00010E+00 58
27 27 1 50 6.96909E-05 50 1.00010E+00 58

21 3288 -8.57781E-12 9.93846E-01 5.15010E-06 -3.91618E-05 -6.47340E-07 0.00000E+00 5.7458
final monitor

lambda 9.93846E-01 production / absorption 9.96067E-01 an8ular flux on 16
- elapsed time 5.7 5 min.
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fprimary module access and input record ( scale driver - 10/31/90 - 14:00 )

c module CEASI will be called. .'
002F2 SOLUTION OFTIMIEE VOLUME'. MASS-38KGS U UOXSPV08.CJW
27GROUPNDF4 . .

INFHOMNEDIUM -

SOLN 002F2 1 678.571 0 1.0 293 92235 5.02. 92238 94.98 END I

'
B20 2 1.0 293 END-
END COMP if

secondary module o00008 has been called.
I' module oco008 is finished.

secondary module o00002 has been called. ,

module o00002 is finished. i

secondary esodule o00007 has been called. I

module o00007 is finished.

module esasi is finished.
- nodule KSDRR will be celled

SPf!ERE OPTIMIEATION UO2F2 SOLUTION VOLUME VARIATION !

.. j0$$ A3 3 E
ISS 3 2 58 1 0 221631
10 50 0 0 0
2$$ -20000 0-1000
30$ 00010 00000

00 ;

5** A4 0 0 E !

T
13$$ 12
1488 12 a

15** F1
.!7

34** T1
T

135** 2210 34123.734 58.734
36$$ 23R1 35R2 ,

390$ 12
40$$ F3 '

T
WARNINGr an "END" statement is assumed at and of input file *

~ module madrn is finished. .5
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search time 5'

outer inner 1 - balance e18envalue 1 - source 1 - scatter 1 - upscat ~ parmneter' (min) 'Iiter.iters ratio ratio- ratio

1 0 -2.22045E-16 8.93168E-01 7.94640E-01 1.00000E+00 0.00000E+00 0.00000E+00 0.0732
2 223 1.33164E-02 8.13836E-01 -4.82980E+00 -8.50935E-01 -5.95218E-02 0.00000E+00 0.4357 |
3- 432 1.92860E-03 1.07280E+00 4.54098E-02 -2.77838E-01 -8,39530E-03 0.00000E+00 0.7788 |
4 630 1.07162E-03 1.05853E400 3.90609E-02 -7.35131E-02 -4.41006E-03- 0.00000E+00 1.1085 |
5 '824- 7.00051E-04 1.03908E+00 2.99971E-02 -4.56535E-02 -2.85744E-03 0.00000E+00 1.4335 !

7 9 3.0 0 355E+ 8068 02 1 E-02 1. 6 3 |0000+ - 0385
8 1350 -2.05606E-04 1.00616E+00 1.10409E-02 -1.48446E-02 -8.38318E-04 0.00000E+00 2.3333 |
9 1519 1.3$801E-04' 1.00111E+00 7.56906E-03 -1.00151E-02 -5.54927E-04 0.00000E+00 2.6245- !

10 1686 8.94062E-05 9.97716E-01 5.11900E-03 -6.69745E-03 -3.66376E-04 0.00000E+00 2.9138
11 1851 5.86562E-05 9.95450E-01 3.42666E-03 -4.4494BE-03 -2.41163E-04 0.00000E+00 3.2002 [
12 2016 3.83461E-05 9.93950E-01 2.27503E-03 -2.93947E-03 -1.58235E-04 0.00000E+00 . -3.4867 ,{
13 2179 2.50103E 05 9.92961E-01 1.50215E-03 -1.93302E-03 -1.03601E-04 0.00000E+00 3.7705 i
le 2339 1.62686E-05 9.92311E-01 9.87384E-04 -1.26689E-03 -6.71637E-05 0.00000E+00 4.0508 3

!15 2497 1.05300E-05 9.9188BE-01 6.45556E-04 -8.27096E-04 -4.39910E-05 0.00000E+00 4.3288
16 2655 6.78112E-06 9.91614E-01 4.19719E-04 -5.37217E-04 -2.84648E-05 0.00000E+00 4.6065
17 2813 4.34964E-06 9.91437E-01 2.71769E-04 -3.47274E-04 -1.83502E-05 0.00000E+00 4.8838
28 2971 2.77842E-06 9.91323E-01 1.75307E-04 -2.23602E-04 -1.17847E-05 0.00000E+00 5.1612 ,

,

19 3120 1.76953E-06 9.91249E-01 1.12793E-04 -1.43450E-04 -7.54789E-06 0.00000E+00 5.4265f -

20 3264 1.12777E-06 9.91202E-01 7.25797E-05 -9.18717E-05 -4.83708E-06 0.00000E+00 5.6867
Brp to Brp inner afd max. flux maf man, scale coarse i

iters int. difference int. factor mesh j
1 1 1 1 4.67903E-05 8 9.99989E-01 7 i

2 2 1 1 4.5024BE-05 5 9.99981E-01 { 11 ||
3 3 1 1 5.03010E-05 5' 9.99986E-01 12 .t

'
4 4 1 1 5.16633E-05 4 9.99987E-01 15

-f5 5 1 1 4.42194E-05 3 9.99978E-01. 20
6 6 1 1 3.76446E-05 3 9.99973E-01 20 j
7 7' 1 1 3.01013E-05 2 9.99968E-01 29 <j
8 8 1 1 2.49744E-05 1 9.99966E-01; '58 ;

9 9 1 1 2.48690E-05 1 9.99968E-01- 58- 1
t10 10 1 1 2.42583E-05 1 9.99969E-01 58

|f11 11 1 1 2.34528E-05 1 9.99970E-01 58

!* !* | |*:'|'*|:|| | ': " " '|:|| i| 1
14 14 1 1 2.76906E-05 1 9.99978E-01 58 |
15 15 2 58 2.56354E-07 58 1.00000E+00 ' 58 ;

16 16 2 58 6.71035E-07 .$8 1.00000E+00 58 [
17 17 2 58 7.66936E-07- 58 1.00000E+00 - 58 t

18 18 2 58 7.45463E-07 58' 1.00000E+00. 58 - !
'

19 19 2 58 8.93029E-07 58 1.00000E+00: 58 -
20 20 2 58 7.39689E-07 46 1.00000E+00 58
21 21 2 58 9.93043E-07 38 1.00000E+00 Se.

,

22- 22 2 58- 9.17909E-07 58 1.00000E+00. 58 i
23 23 1 1 1.17590E-05- 1 9.99981E-01 58a .

24 24 1 50 2.81401E-05 50 1.00005E+00 58 ;

25 25 1 50 4.09230E-05 50 1.00006E+00 58 ;

26 26 1 50 4.48941E-05 50 1.00010E+00 58 ;

27 - 27 1 50 7.17422E-05 50 1.00011E+00 58 i

21 3299 2.16299E-10 9.f1238E-01 5.87648E-06 -4.47423E-05 -7.54805E-07 0.00000E+00' $.7597 i

final monitor ;j
inmbda 9.71239E-01 production / absorption 9.93414E-01 an8ular flux on 16 '

- elapsed time 5.76 min.
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. primary module access and input record ( scale driver - 10/31/90 - 14:00 )
mofule CSASI will be called -+

UO2F2 SOLUTION OPTIMIZE VOLINE - MA55=38KGS U. t!OXSPVO9.CJW
'2?GROUPNCT4 . INFIKtMEDIUM '
BOLNUO2T2 1 655.17 0 1.0 293 92235 5.02 92238 94.98 END j

H2O 2 1.0 293 END '

END COMP
secondary module o00008 has been talled. . I

Lsedule 00o006 .is finished.
secondary sedule o00002 bas been called.

.' module 000002 le finished.
- secondary endule o00007 has been called.

module o00007 is finished,

module esent is finished.
seduto XSDRN will be called-

SPHERE OPTIMIIATION UO2F2 SOLUTION VOLUME VARIATION
0$$ A3 2 E
ISS. 3 2 58 1 0 221631
10 50 0 0 0

'
-288'-2 0 0 0 0 0-1000
383 00010 D0000

00
$** A4 0 0 E

7
1333 12 1

14$$ .1 2 6

15** . F1
T ,

34** F1
T ' j

35** 2210 34I24,013 59.013

3653 23R1 35R2
3933 12
40$$ F3

7
ERNING: en *END" statement it; masumed at and of input file

module madrn is finished.
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outer inner 1 - balance eigenvalue 1 - source 1 - scatter 1 upscat search time
iter iters ratio ratio ratio parameter (min)

1 0 -2,22045E-16 8.83619E-01 8.00454E-01 ~1.00000E+00 0.00000E+00 0.00000E+00 0.0740
2 222 1.34619E-02 8.02396E-01 -4.95961E+00 -8.;'583E-01 -5.98467E-02 0.00000E+00 0.4347 ,

3 431 1,84406E-03 1.06996E+00 4.37355E-02 -2.82405E-01 -8.03257E-03 0.00000E+00 0.7778 [
-4 629 1.02100E-03 1.05626E+00 3.78463E-02 -7.09292E-02 -4.19770E-03 0.00000E+00 1.1075 j

5 823 6.72470E-04 1.03699E+00 2.92238E-02 ~4.38584E-02 -2.74503E-03 0.00000E+00 1.4325 [
6 2005 4.51396E-04 1.02215E+00 2.16841E-02 -3.05454E-02 -1.84021E-03 0.00000E+00 1.7412 i

7 1179 3.03448E-04 1.01143E+00 1.56439E-02 -2.12583E-02 -1.23730E-03 0.00000E+00 2.0385 )

8 1350 2.03294E-04 1.00392E+00 1.10292E-02 -1.46395E-02 -8.30033E-04 0.00000E+00 2.3333
9 1520 1.35600E-04 9.98755E-01 7.63429E-03 -9.97368E-03 -5.54853E-04 0.00000E+00 2.6263 )

10 1687 9.01986E-05 9.95237E-01 5.21575E-03 -6.73646E-03 -3.70059E-04 0.00000E+00 .2.9157 '

'11 1852 5.97809E-05 9.92868E-01 3.52692E-03 -4.52126E-03 -2.46022E-04 0.00000E+00 3.2022
'12 2017 3.94874E-05 9.91284E-01 2.36552E-03 -3.01726E-03 -1.63051E-04 0.00000E+00 3.4885

13 2180 2.60480E-05 9.90227E-01 1.57891E-03 -2.00504E-03 -1.07925E-04 0.00000E+00 3.7723d

14 2340 1.71175E-05 9.89527E-01 1.04836E-03 -1.32826E-03 -7.11869E-05 0.00000E+00 4.0523
'15 2498 1.11978E-05 9.89066E-01 6.92371E-04 -8.75947E-04 -4.67548E-05 0.00000E+00 4.3300

16 2656 7.29133E-06 9.88765E-01 4.54821E-04 -5.74889E-04 -3.05728E-05 0.00000E+00 4.6073
17 2814 4.73057E-06 9.68568E-01 2.97606E-04 -3.75625E-04 -1.99230E-05 0.00000E+00 4.8847
18 2972 3.05770E-06 9.88439E-01 1.94041E-04 -2.44529E-04 -1.2937BE-05 0.00000E+00 5.1430 i

19 3123 1.97207E-06 9.68356E-01 1.26244E-04 -1.58675E-04 -8.38426E-06 0.00000E+00 5.4310 ,

20 3269 1.27281E-06 9.88301E-01 8.21498E-05 -1.02831E-04 -5.43651E-06 0.00000E+00 5.6930.
grp t.o grp inner afd max. flux msf max. scale coarse

iters int. difference int. factor mesh |
1 1 1 1 6.15892E-05 8 9.99985E-01. 7 .

2 2 1 1 5.92201E-05 5 9.99974E-01 11 ;

3 3 1 1 6.45625E-05 5 9.99981E-01 12 (
4 4 1 1 6.75396E-05 4 9.99982E-01 15
5 5 1 1 5.85249E*05 3 9.99971E-01 20 *

6 6 1 1 4.70697E-05 2 9.99962E-01 23-
7 7 1 1 3.99723E-05 2 9.99957E-01 29 i

8 8 1 1 3.33720E-05 1 9.99955E-01 58
*

9 9 1 1 3.33340E-05 1 9.99957E-01 58
10 10 1 1 3.26053E-05 1 9.99959E-01 58 E

11 11 1 1 3.16035E-05 1 9.99960E-01 58
'

12 12 1 1 3.75996E-05 1 9.99967E-01 58
13 13 1 1 3.88665E-05 1 9.99969E-01 58.
14 14 1 1 3.76654E-05 1 9.99969E-01 58 !
15 15 2 58 2.63649E-07 $8 1.00000E+00 58 |

16 16 2 58 6.91884E-07 58 1.00000E+00 58 '
17 17 2 58 7.91556E-07 58 1.00000E+00 53 |
18 18 2 58 7.69257E-07 58 1.00000E+00 as ;

19 19 2 58 9.20734E-07 58 1.00000E400 58 [
20 20 2 58 7.57577E-07 46 1.00000E+00 58 -
21 21 2 58 1.02030E-06 58 1.00000E400 58
22 22 2 58 9.42830E-07 58 1.00000E+00 58
23 23 1 1 1.43517E-05 1 9.99977E-01 58 |

24 24 1 50 2.89740E-05 50' 1,00003E+00 58
'

25 25 1 50 4.21422E-05 50 1.00006E+00 58
26 26 1 50 4.62254E-05 50 1.00010E+00 58 ,

27 27 1 50 7.38645E-05 50 1.00011E+00 58 j

21 3304 1.00564E-10 9.88343E-01 6.62942E-06 -5.07161E-05 -8.60591E-07 0.00000E+00 5.7672 ,

final monitor ;

lambda 9.88343E-01 production / absorption 9.90474E-01 angular flux on 16
,

- elapsed time 5.77 min.
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primary module eccess and input record .( scale driver - 10/31/90 - 14:00 )
-,' module CSASI- will be entled

UO2F2 SOLUTION OPTIMIZE VOLUME . MASS =3BKGS U UOXSPVOO.CJW

27GROUPNDF4 INFH0tNEDIUM
30LNUO2F2 1 633.13 0 1.0 293 9223$ 5.02 92238 94,98 END

820 2 1.0' 293 END-
END COMP

sscondary module o00008 bas been called.
module o00008 is finished.
escondary module o00002 ' has been called.
module o0o002 is finished,
secondary module o0o007- has been called,
module o0o007 is finished.

' module esasi is finished.
:- modulo XSDRN - will be called-

SPHERE OPTIMIZATION UO2F2 SOLuiaN VOLUME VARIATION
0$$ A3 2 E
18$ 325810 221631
20 50 0 0 0
2$$ -20000 0 -1 0 0 0
3$$ 00010 00000

00
5** A4 0 0 E

T

13$$ 12
14$$ 12
IS** F1

7
34** F1

7
35** 2210 34124.286 59.286
36$$ 23R1 35R2
398$ 12
40S$ F3

T
WARNING: an "END" statement is assumed at end of input file

module xadrn is finished.

_
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. outer inner 1 - balance eig envalue 1 - source 1 - scatter 1 upscat search- time
iter iters- ratio

.
ratio ratio parameter (min) ,

'
1 0 ~4.44089E-16 8.74326E-01 8.05945E-01 1.00000E+00 0.00000E+00 0.00000E+00 0.0740
2. 222 ~ 1.36056E-02 7.91084E-01 -5.08693E+00 -8.68583E-01 -6.01771E-02 0.00000E+00 0.4357 !

3 -431 1.76537E-03 1.06077E+00 4.21605E-02 -2.87178E-01 -7.69607E-03 0.00000E+0C 0.7790 |
*

4 629 9.7320BE-04 1.05365E+00 3.66995E-02 -6.85252E-02 -3.9968tE-03 0.00000E+00 1.1087
5 823 6.45896E-04 1.03458E+00 2.84835E-02 -4.21535E-02 -2.63610E-03 0.00000E+00 1.4327 t

6 1005 4.37705E-04 1.01978E+00 2.12892E-02 -2.9569BE-02 -1.78537E-03 0.00000E+00 1.7412 I
7 1181 2.96304E-04 1.00906E+00 1.54590E-02 -2.07505E-02 -1,20955E-03 0.00000E+00 2.0422
8 1352 2.00555E-04 1.00145E+00 ,1.09985E-02 -1.44044E-02 -8.19804E-04 0.00000E+00 2.3370 +

9 1523 1.35132E-04 9.96164E-01 7.68813E-03 -9.91280E-03 -5.5356CE-04 0.00000E+00 2.6310'. 1

10 1690 9.07878E-05 9.92533E-01 5.3048BE-03 +6.76270E-03 -3.72852E-04 0.00000E+00 2.9202 j
11 1855 6.07757E-05 9.90063E-01- 3.62296E-03 -4.58417E-03 -2.50318E-04 0.00000E+00 3.2068 ,

12 2020 4.05504E-05 9.88396E-01 2.45420E-03 -3.08977E-03 -1.67533E-04 0.00000E+00 3.4933
13 2183 2.70233E-05 9.87272E-01 1.65453E-03 -2.07378E-03 -1.11993E-04 0.00000E+00 -3.7768
14 2344 1.79352E-05 9.86521E-01 1.10925E-03 -1.38749E-03 -7.45811E-05 0.00000E+00 4.0588 i
15 2502 1.1866BE-05 9.86021E-01 7.40411E-04 -9.24292E-04 -4.95197E-05 0.00000E+00 4.3362- ;

16 2660 7.81143E-06 9,85691E-01 4.91455E-04 -6.13232E-04 -3.27200E-05 0.00000E+00 4.6138
17 2818 5.12513E-06 9.85473E-01 3.24951E-04 -4.04943E-04 -2.15507E-05 0.00000E+00 4.8912 j
18 2976 3.35132E-06 9.85329E-01 2.14131E-04 ~2.66487E-04 -1.41488E-05 0.00000E+00 5.1685 ;,

19 3333 2.18423E-06 9.85235E-01 1.40669E-04 -1.74788E-04 -9.26041E-06 0.00000E+00 5.4448 ;

20 3282 1.42276E-06 9.85173E-01 9.23273E-05 -1.14361E-04 -6.05701E-06 0.00000E+00 5.7105
grp to grp inner afd max. fluz msf max. scale coarse i

iters int. difference int. factor mesh
1 1 1 1 7.22677E-05 8 9.99982E-01 7' *

2 2 1 1 6.96771E-05 5 9.99968E-01- 11
3 3 1 1 8.05050E-05 5 9.99976E-01- 12
4 4 1 1 8.44235E-05 4 9.9997BE-01 15
5 5 1 1 7.12540E-05 3 9.99964E-01 20

'

. ';6 6 1 1 5. 86678E-( 5 2 9.99953E-01 23 -
7 7 1 1 5.02165E-05 2 9.99546E-01 - 29 i

8 8 1 1 4.26690E-05- 1 .9/ vt ,9-01 58 ;?

9 9 1 1 4.31073E-05 1 9. 4545E-tu 58, ;

10 10 1 1 4.26056E-05 1 9.9; .4 6E-01 58
11 11 -1 1 4,13987E-05 1 9.99bi 'E-01 : 58 f
12 12 1 1 4.95696E-05 1 9.99957E-01. 58 ,

13 13 1 -1 5.13303E-05 1 9.99960E-01 58
~

14 14 1 1 5.00192E-05 1 9.99959E-01 58' ;

15 15 -2 58 2.74189E-07 58 1.00000E+00 58 |
16 16 2 58 7.18927E-07 58 1.00000E+00 58 *

17 17 2 58 8.22859E-07 58 1.00000E+00 58
18 18 2 58 7.99365E-07 58 1.00000E+00 . 58 {,

19 19 ' 2' 58 9.55804E-07 58 1.00000E+00 58 f

20 20 2 58 7 Ps184E-07 46 '1 00000E+00 58 - 8

21 21 2 58 1.05467E-06 58 1.00000E+00- 58 ,
22 22 2 58 9.75913E-07 58 1.00000E+00 58 ;

23 23 1 1 1.74509E-05 1 9.99972E-01 58 ;

24' 24 1 49 2.98562E-0$ 50 1.00006E+00 58 ' [
j 25 25 1 50 -4.33967E-05 50 1.00006E+00 58 ,

26 26 1 50 4.76010E-05 50 1.00010E+00 58
27 27 1 50 7.60686E-05- 50 1.00011E+00 58 .

21 3317 2.35677E-10 9.85219E-01 7.42330E-06 -5.68034E-05 -9.70736E-07 0.00000E+00 5.7837
final monitor

lambda - 9.85220E-01 production / absorption - 9.87307E-01 angular flux on 16 |
elapsed time 5.78 min..
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. primary module access and input record (' scale driver - 10/31/90 - 14:00') I

-- . module CSASI will be eslied i
UO2F2 SOLUTION OPTIM12E VOLUME MASS =38KGS U SPHERE UCKSPVQA.CJW

27GROLTPNDF4 INTHattiEDIUM -
SOLNUO2F2 1 904.76 0 1.0 293. 92235 5.02 92238 94.98 END i

H2O 2 1.0 293 END [
END C0ff ' i

ascondary sedule o00008 bas been called. - I
'

module o00008 is finished.
'sacondary module o00002 has been called. ,

'
module o00'(t'2 is finished.
ssco idary nodule o00007 has been celled.
module oco007 to finished. ,

module esasi le finished.
modulo XSDEN will be called~

,

. SPHERE OPTIMIZATION UO2F2 SOLUTION VOLUME VARIATION VOL-42L
'

0$$ A3 2 E
1$$ 3 2 58 1 0 2 2 16 3 1
'10 50 0 0 0 |
2$$ +2 0 0 0 0 0-1000
335 00010 00000

00 t

5** A4 0 0 E ',

1
'

13$$ 12
34$$ 12
15** F1

7
A34 * F1

67
35**~ 2210 34I21,564 56,564

36$$ 23R1 35R2
3988 12 >

40$$ F3
T

Wi&NING: an *END" statement is assumed at and of input file
,

module msdrn is finished.
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outer inner 1 - balance eigenvalue 1 - source 1 - scatter 1 - upscat search time i

Ater-iters ratio. ratio ratio parameter (min) |

1 0 -4.44089E-16 9.68050E-01 7.42069E-01 1.00000E+00 0.00000E+00 0.00000E+00 0.0770 -j
2 223 1.23216E-02 8.93414E-01 -3.84525E+00 ~7.82189E-01 -5.77914E-02 0.00000E+00 0.4385 *

'!
3 432 2.73299E-03 1.07775E+00 6.10843E-02 -2.55656E-01 -1.18666E-02 0.00000E+00 0.7827
4 630 1.51281E-03 1.05996E+00 5.01176E-02 -9.82599E-02 46.21886E-03 0.00000E+00 1.1123 i

'

5 824 9.13202E-04 1.04040E+00 3.64997E-02 -6.10598E-02 -3.68848E-03 0.00000E+00 1.4365
6-1001 5.$7994E-04 1.02628E+00 2.51192E-02 -3.92370E-02 -2.23686E-03 0.00000E+00 1.7385 i

7 1177 3.40134E-04 1.01691E+00 1.65898E-02 -2.49013E-02 -1.36097E-03 0.00000E+00 2.0387 ,

8 1347 2.07012E-04 4.01086E+00 1.06594E-02 -1.55756E-02 -8.29540E-04 0.00000E+00 2.3325 |
9 1514 1.25328E-04 1.00707E+00 6.70727E-03 -9.64131E-03 -5.04234E-04 0.00000E+00 2.6208 4

10 1679 7.54699E-05 1.00473E+00 4.15621E-03 -5.91020E-03 -3.05393E-04 0.00000E+00 - 2.9075
,

11 1843 4.52463E-05 1.00329E+00 2.54811E-03 -3.59556E-03 -1.84381E-04 0.00000E+00 3.1932 2

12 2003 2.70081E-05 1.00241E+00 1.55058E-03 +2.17487E-03 -1.10963E-04 0.00000E+00 3.4732 j
13 2161 1.59922E-05 1.00189E+00 9.35863E-04 -1.30782E-03 -6.63427E-05 0.00000E+00 3.7505
14 2319 9.39824E-06 1.00157E+00 5.60755E-04 -7.80608E-04 -3.94244E-05 0.00000E+00 4.0278 1

15 2474'5.48733E-06 1.00139E+00 3.34286E-04 -4.62952E-04 -2.33128E-05 0.00000E+00 4.3017
16 2618 3.1832BE-06 1.00127E+00 1.98494E-04 -2.73121E-04 -1.37230E-05 0.00000E+00 4.5607 1

17 2762 1.82578E-06 1.00121E+00 1.17129E-04 -1.60160E-04 -8.01094E-06 0.00000E+00 4.8207 |
18 2906' 1.02899E-06 1.00117E+00 6.84539E-05 -9.29757E-05 -4.61650E-06 0.00000E+00 5.0797 :;

grp to grp inner afd max . flux maf max. scale coarse .j
iters int. difference int. factor mesh. ,'

1 1 1 23 1.60929E-05 58 9.99995E-01 7

2 2 1 23 1.97994E-05- 48 9.99992E-01 10 :

3 3 1 23 1.95312E-05 45 9.99995E-01 12 !

4 4 1 23 2.02270E-05 4 1.00000E+00 15
5 5 1 23 1.79275E-05 30 9.99993E-01 20 'i

'

6 6 1 23 1.44535E-05 6 1.00001E+00 20
7 7 1 24 9.67014E-06 6 1.00001E+00 29
8 9 1 1 7.98037E-06 1 .1.00001E+00 58
9 9 1 1 8.78310E-06 1 1.00001E+00 58 t

10 10 1 1 9.31797E-06. 1 1.00001E+00| '58 [
11 11 1 1 9.69913E-06 1 1.00001E+00 56 :

.3 !12 12 1 1 1.21280E-05 1 1.00001E+00 *

13 13 1 1 1.29333E-05 l' 1.00001E+00 $8 -|
14 14 1 1 1.29479E-05 1 1.00001E+00 38 .i
15 15 2 58 3.59500E-07 45 1.00000E+00 58 j
16 16 2 58 9.59227E-07. . 58 1.00000E+00 58 !

17 17 2 58 1.09928E-06 58 1.00000E+00 58 |
18 18 2 58 1.06942E-06 58 1.00000E+00 58 j
19 19 2 58 1.27704E-06 58 1.00000E+00- 58 |

20 20 2 58 1.03447E-06 46 .1.00000E+00 58 !

21- 21 2 58 1.42567E-06 58 1.00000E+00 58 i

22 22 2 58 1.30351E-06 58 9.99999E-01 58 i

23 23 1 49 1.44777E-05 49 1.00002E+00 58 -|
24 24 1 50 4.10151E-05 50 1.00008E+00 58^ .p
25 25 1' 50 5.96178E-05 50 -1.00008E+00 58 |
26 26 1- 50 '.f.53959E-05 50 1.00014E+00 58 |

'

27 27 2. 58 1.35203E-06 58 9.99999E-01 58
'19 2942 1.20979E-10- 1.00120E+00 5.71412E-06 -4.14956E-05 -6.06219E-07 0.00000E+00 5.1550 !

final monitor . I

lambda 1.00120E+00 production / absorption 1.00374E+00 angular flux on 16 ;

elapsed time 5.16 min .
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h- primary module access and input record ( scale driver - 10/31/90 - 14:00 )
* ' module CSASI will be called .r

~UQ2T2 SOLUTION OPTIMIEE VOLUME MASS-38KGS U SPEEEE UOXSPV0B.CJW
..

.

'
''

27GROUPNDF4 ~ INFBotNEDIUM
SQLNUO2T2 1 826.09 0 1.0 293 92235 5.02 92238 94.98 END
E20- 2 1.0 293 END'
.END COMP

secondary module o0o008 bas been called.
module o00008 is finished,

secondary module oco002 has been called,
andule o0o002 . is finished,

sscondary module oco007 has been called.
module o00007 1s finished. .

module esasi is finished.
- amdulo XSDRN' will be called

SPEKRE OPTIMIZATION UO2F2 SOLUTION VOLUME VARIATION VOL=46L .[
0$$ A3 2 E ,

IS$ 3 2 M 10 221631 ?

10 50 0 0 0
*233 -20000 0-1000

3$$ 00010 00000
f00

5** A4 0 0 E '|
T- .

''
.1333 12 ;

143$ 12
_15** F1

7
34** F1 |

T
35** 2210 34122.227 57.227

_3688 23R1 35R2 .

3936 12 |
40$$ F3 i

T ,

WARNING: an * ERD" st atement is assumed at end of input file
''

module msdrn is finished.
-
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b *1

i

outer inner 1 - balance e18envalue 1 source 1 - scatter 1 - upscot search time

iter iters
.

ratio ratio ratio parameter (min)
1 0 4.44089E-16 9.45090E-01 7.59633E-01 1.00000E+00 0.00000E+00 0.00000E+00 0.0730
2 223 1.25898E-02 8.71410E-01 -4.14089E+00 -8.02744E-01 -5.81250E-02 0.00000E+00 0.4355
3 432 2.45910E-03 1.07973E+00 5.57316E-02 -2.59663E-01 -1.06852E-02 0.00000E+00 0.7788
4 630 1.37108E-03 1.06276E+00 4.64129E-02 -8.97854E-02 -5.64893E-03 0.00000E+00 1.1085
5 824 8.50443E-04 1.04296E+00 3.44313E-02 ~5.61270E-02 -3.45323E-03 0.00000E+00 1.4325
6 1002 5.34652E-04 1.02840E+00 2.42584E-02 -3.69917E-02 -2.15778E-03 0.00000E+00 1.7365
7 1176 3.35871E-04 1.01848E+00 1.64702E-02 -2.41500E-02 -1.35317E-03 0.00000E+00- 2.0348
8 1347 2.10098E-04 1.01195E+00 1.08747E-02 -1.55500E-02 -8.47452E-04 0.00000E+00 2.3287
9 1514 1.3082SE-04 1.00774E+00 7.03496E-03 -9.89447E-03 -5.29350E-04 0.00000E+00 2,6180

10 1680 8.10908E-05 1.00506E+00 4.48367E-03 -6.23779E-03 -3.29588E-04 0.00000E+00 2.9055
il 1845 5.00413E-05 1.00338E+00 2.82656E-03 -3.90351E-03 -2.04508E-04' O.00000E+00 3.1918
12 2007 3.07868E-05 1.00232E+00 1.76915E-03 -2.42891E-03 -1.26600E-04 0.00000E+00 3.4750
13 2166 1.88438E-05 1.00167E+00 1.10004E-03 -1.50443E-03 -7.80386E-05 0.00000E+00 3.7542
14 2324 1.14589E-05 1.00127E+00 6.79360E-04 -9.26509E-04 -4.78381E-05 0.00000E+00 4.0313
15 2482 6.92153E-06 1.00102E+00 4.16949E-04 -5.67016E-04 -2.91585E-05 0.00000E+00 4.3087

_ 16 2636 4.15984E-06 1.00087E+00 2.54820E-04 -3.45054E-04 -1.77005E-05 0.00000E+00 4.5817
17 2782 2.46670E-06 1.00078E+00 1.55177E-04 -2.09064E-04 -1.07007E-05 0.00000E+00 4.8435
18 2926 1.47368E-06 1.00072E+00 9.40049E-05 -1,26021E-04 -6.42548E-06 0.00000E+00 5.1025

grp to grp inner mfd max. flux mst max. scale coarse
iters int. difference int. factor mesh

1 1 1 1 1.78814E-05 9 9.99998E-01 7

2 2 1 1 1.83717E-05 6 9.99995E-01 10
3 3 1 1 1.86020E-05 5 9.99996E-01 12
4 4 1 1 1.86252E-05 4 9.99996E-C4 15
5 5 1 1 1.59224E-05 3 9.99993E-01 20 -
6 6 1 1 1.37193E-05 3 9.99991E-01 20
7 7 1 1 1.01859E-05 2 9.99990E-01 29
8 8 1 2 7.17647E-06 1 9.99990E-01 58
9 9 1 2 6.36871E-06 1 9.99992E-01 58

10 10 1 1 5.52809E-06 1 9.99993E-01 58
11 11 1 1 4.72114E-06 1 9.99994E-01 58

' 12 12 1 1 5.11889E-06 1 9.99996E-01 58
13 13 1 1 4.90792E-06 1 9.99996E-01 58
14 14 1 1 4.44815E-06 1 9.99996E-01 58
15 15 2 58 3.92334E-07 44 1.00000E+00 58
16 16 2 58 1.03537E-06 58 1.00000E+00 58
17 17 2 58 1.18682E-06 58 1.00000E+00 58
18 18 2 58 1.15353E-06. 58 1.00000E+00 58
19 19 2 58 1.37406E-06 58 1.00000E+00 58
20 20 2 58 1.1018cE-06 44 9.99999E-01 58
21 21 2 58 1.51719E-06 58 1.00000E+00 58
22 22 2 58 1.38941E-06 58 9.99999E-01 58
23 23 1 49 1,48945E-05 49 1.0000ZE+00 58
24 24 1 49- 4.31873E-05 49 1.00008E+00 58
25 25 1 49 6.27117E-05 49 1.00009E+00 58
26 16 1 50 6.87229E-05 49 1.00015E+00 58
27 27 2 58 1.40166E-06 58 9.99999E-01 58

19 2962 2.03509E-10 1.00077E+00 7.80536E-06 -5.80237E-05 -9.32113E-07 0.00000E+00 5.1775
final monitor

lambda 1.00077E+00 production / absorption 1.00319E+00 ar.8ular flux on 16
- elapsed time 5.18 min.
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primary module access and input record ( scale driver - 10/31/90 - 14:00 )
- anodule CSASI will be called

FUO2F2 SOLUTION CPTIMIZE VOLUME MASS-38KGS U SPEEEE UOXSPVOC.CJW

27GROUPNDF4 INFBCtNEDIUM i

SOLNUO2F2 1 883.721 0 1.0 293 92235 5.02 92238 94.98 END
H2O 2 1.0 293 END
IND CCHP ;

sscondary module o00008 has been called,
andule o00008 is finished.

. seconda;> module o00002 bas been called.
module oco002 is finished.

3

secondary nodule o00007 has been called. L
module o0o007 is finished,

module esasi is finished. !

modulo XSDRN- will be called*
,

SPHERE OPTIMI2ATION UO2F2 SOLUTION VOLUME VARIATION VOL=43L '

'0$$ A3 2 E
'

1$$ 3 2 58 1 0 2 2 16 3 1
10 50 0 0 0 .

2$$ -20000 0 +10 0 0 5"

3$$ 00010 00000
00 t

5** A4 0 0 E- *

T

,'13SS 12
14$3 12
15** F1

'7
34** F1

T

35** 2210 34121.733 56.733
36$$ 23R1 35R2
39SS 'l 2

'

40$$ F3
T

- WARNING: an "END" statement is assumed at end of input file
nodule xsdrn is finished.
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outer inner 1 - belance e18envalue 1 - source 3 - scatter 1 upscat search time |
iter iters ratio ratio ratio parameter (min) .

1 0 -2.12045E-16 9.62185E-01 7.46695E-01 1.00000E+00 0.00000E+00 0.00000E+00 0.0733 ;

2 223 1.23861E-02 8.88040E-01 -3.92033E+00 -7.87376E-01 -5.78558E-02 0.00000Et00 0.4368 f

3 432 2.66073E-03 1.07857E400 5.96647E-02 -2.56427E-01 -1.15554E-02 0.00000E+00 0.7810 !

4 630 1.47629E-03 1.06096E+00 4.91430E-02 -9.60175E-02 -6.07336E-03 0.00000E+00- 1.1113 |
5 824 8.97600E-04 1.04131E+00 3.59666E-02 -5.97873E-02 -3.63105E-03 0.00000E+00 1.4375

~

-6 1001 5.52581E-04 1.02706E+00 2.49069E-02 -3.86786E-02 -2.21934E-03 0.00000E+00 1.7393 i

7 1177 3.39377E-04 1.01755E+00 1.65650E-02 -2.47274E-02 -1,36054E-03 0.00000E+00 2.0417
8 1348 2.08111E-04 1.01137E+00 1.07218E-02 -1.55827E-02 -8.35413E-04 0.00000E+00 2.3362
9 1515 1.26955E-04 1.00747E+00 6.79724E-03 -9.71830E-03 +5.11543E-04 0.00000E+00 2.6267 ?

'10 1680 7.70442E-05 1.00504E+00 4.24374E-03 -6.00246E-03 -3.12111E-04 0.00000E+00 2.9138
11 1845 4.65220E-05 1.00354E+00 2.62000E-03 -3.67868E-03 -1.89716E-04 0.00000E+0D 3.2013 [
12 2006.2.80061E-05 1.00262E+00 1.60656E-03 -2.24141E-03 ~1.15071E-04 '0.00000E+00 3.4833 !

13 2164 1.67429E-05 1.00206E+00 9.77891E-04 -1.35908E-03 -6.94048E-05 0.00000E+00 3.7617 |
'14 2322 9.92869E-06 1.00172E+00 5.90634E-04 -8.18326E-04 -4.15810E-05 0.00000E+00 4.0398- )
15 2480 5.84706E-06 1.00152E+00 3.54658E-04 -4.89279E-04 -2.47746E-05 0.00000E+00 4.3183
16 2629 3.42219E-06 1.00140E+00 2.12077E-04 -2.90884E-04 -1.46#38E-05 0.00000E+00 4.5845

.

*

17 2773 1.98666E-06 -1.00133E+00 1.26241E-04 -1,72029E-06 -8.66tJ8E-06 0.00000E+00 4.8445
18 2917 1.13767E-06 1.00128E+00 7.45819E-05 -1.00980E-04 -5.05646E-06 0.00000E+00 5.1047

8rp to Srp inner afd man. flux mat max. scale coarse
itors int. difference int. factor mesh

1 1 1 23 1.33053E-05 58 9.99997E-01 7

2 2 1 23 1.64259E-05 48 9.99994E-01 10
3 3 1 23~1.62964E-05 45 9.99996E-01 12 ;

4 4 1 23 1.68383E-05 32 9 99997E-01 15 ;

5 5 1 23 1.50124E-05 30 9.98995E-01 20 i

6 6 1 23' 1.21098E-05 30 .9.99993E-01 20 |
7 7 1 24 7.98751E-06 26 9.99993E 11 29 - i
8 8 1 24 5.85168E-06 26 9.99992E-01 58 j
9 9 1 25 5.73388E-06 27 9.99993E-01 58 ;

10 10 1 8 5.76906E-06 8 1.00001E+00 58 - t

11 11 1 7 6.01493E-06 7 1.00001E+00 58
12 12 1 6 7.60301E-06 6 1.00001E+00 58 '

13 13 1 5 8.20518E-06 4 1.00001E+00 58 ;

le 14 1 1 8.35466E-06- 1 1,0000LE400' 58 r

15 15 2 58 3.66551E-07 45 1.00000E+00 58 ' j

16 16 2 58 9.7660ZE-07 58 1.00000E+00 . 58 i
*

17 17 2 58 1.11942E-06 58 1.00000E+00 58.
18 18 2 58 1.08878E-06- 58 1.00000E+00 58 i

19 19 2 58 1.29937E-06 58 1.00000E+00 58 j
20 20 2 58 1.04955E-06 46 1.00000E+00- 58 .I

|21 21 2 58 1.44668E-06 58 1.00000E+00 58 :

22 22 2 58 1.32307E-06 58 9.99999E-01 58 i
23 23 1 49 1.45854E-05 49 1.00002E+00 58 [
24 24 1 49 4.15415E-05 50 1.00008E+00- 58 - |

' .{
25 25 1 50 6.03500E-05 50 1.00008E+00 58

26 26 1 50 6.62014E-05 50 1.00015E+00 58
27 27 2 58 1.36379E-06. 58 9.99999E-01 58 - I

19 2953 2.03474E-10 1.00132E+00 6.22702E-06 -4.54757E-05 -6.8792EE-07 0.00000E+00 5.1797 i
'

final monitor
lambda 1.00132E+00 production / absorption 1.00383E+00 angular flux on 16 Li

-' elapsed time 5.18 min. i
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TABLE.g tl F6.IN Ho F.c JtJ

Infinite Mass of UFj 6

H/U K.,, f,

0 0.70857 0.00156 '

O.3 0.84412 1 0.00240 '

1.0 1.04523 0.'00295

_ _

_ _ -
A

>

TABLE 7
Infinite Cubic Array of UF Cylinders (K,,,)6

DENSITY OF INTERSPERSED WATER |

0 0.05 0.1 1.0 i

0 0.68912 0.00169 0.76521i0.00302 0.68109 0.00265 0.5235310.00254
,

0.3 0.81438i0.00222 0.82539 0.00296 0.7437810.00265 0.6317010.00269

1.0 1.0038010.00313 0.9648310.00305 0.9077810.00334 0.8296910.00338

1TABLE 8
Infinite Planar Array of UF Cylinders (K,,,)6

DENSITY OF INTERSPERSED WATER

0 0.05 0.1 1.0

0 0.4793910.00182 0.5638410.00258 0.5528910.00245 0.5218210.00241
^

0.3 0.6113210.00275 0.6641510.00292 0.65750i0.00288 0.6295710.00312-

1.0 0.8355410.00384 0.85437f0.00336 0.8538910.00321 0.83360i0.00392-
t

Y
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#CSA52$ i

UF6 flatOGENEOUS INFINITE
. INTBottiEDIUM

UF61NH01,CJW

27GROUPNDF4~
UF6 1 1.0 293 9223$ $.02 92238 94.98- END i

''END N
UF6 HOPOGENE005 INFINITE H/U=0
RF.AD PARM RUN=YES PLT =NO THE=45 END FARM
READ GECH

: G14BAL UNIT 1-
COM=11NFINITE MASS OF UF61 .

CUBE- 1 1 2P1000
END GEOM
READ BNDS ALL= MIRROR END BNDS
READ PLOT
TTL**X - Y SLICE AT Z = 0.0'

. PLT =NO PIC=HIXTURE XUL=-3$ TUL=35 ZUL=0 XLR=35 YLR=-3$ ZLR=0
UAX=1 VAX=0 WAX-0 UDN=0 VDN=-1 WDN=0 NAX=130 '|
NCu='vrw END
END PLOT '

END DATA ,

'
END
.............. ** ..................... *..................................
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uf6 homogeneous infinite h/u=0

' lifetime = 1.84727E-06 + or - 1.74163E-08 generation time = 1.36081E-06 + or - 2.46570E-08 -

'
no. of inittel

67 per cent 95 per cent 99 per cent- number of8eneratione everage.
.

confidence interval confidence interval confidence interval historios .-skipped k-effective deviation

3 0.70857 + or - 0.00156 0.70701 to 0.71013 0.70545 to 0.71168 0.70389 to 0.71324 30000
4 0.70884 + or - 0.00155 0.70729 to 0.71039 0.70574 to 0.71194- 0.70419 to 0.71349' 29700
5. 0,70869 + or - 0.00156 . 0.70713 to 0.71025 0.70557 to 0.71180 0.70401 to 0.71336 29400:

'. 6 0.70872 + or - 0.00157 0.70715 to 0.71029 0.70557 to 0.71187. 0.70400 to 0.71344 '29100.. '
;

7 0.70851 + or - 0.00158 0.70694 to 0.71009 0.70536 to 0.71167' O.70378 to 0.71324 28800'
8 0.70859 + or - 0.00159 0.70700.to 0.71019 0.70541 to 0.71178 . 0.70362 to 0,71337 28500 ,

9 0.70684 + or - 0.00159 0.70726 to 0.71043 0.70567 to 0.71202 0.70408 to 0.71361 28200 |
10 0.70854 + or - 0.00158 0.70697 to 0.71012 0.70539 to 0.71169 0.70381 to 0.71327 27900
11 0.70846 + or - 0.00159 0.70686 to 0.71005 0.70527_to 0.71164 0.70368 to 0.71323 27600
12 0.70846 + or - 0.00161 0.70685 to 0.71007 0,70524 to 0.71168 0.70363 to 0.71328 27300
17 0.70839 . + or - 0.00165 0.70674 to 0.71005 0.70508 to 0.71170 .0.70343 to 0.71336 25800
22 0.70828.- '+.or - 0.00176 0.70652 to 0.71004 0.70477 to 0.71179. 0.70301 to 0.71355 24300
27- 0.70813 + or - 0.00181 0.70632 to 0.70994 0.70452 to 0.71175 0.70271 to 0.71355 22800
32 0.70807 + or - 0.00190 0.70617 to 0.70997 0.70428 to 0.71186 0.70238 to 0.71376 21300
37- 0.70760 + or - 0.00199 0.70560 to 0.70959_ 0.70361 to 0.71158 0.70161 to 0.71358 19800 |
42 0.70781 + or - 0.00207 0.70575 to 0 70988 0.70368 to 0.71195 0.70162 to 0.71401 .18300- !

47 0.70784 + or - 0.00219 0.70565 to 0.71003- 0.70346 to 0.71222 0.70127 to 0.71441- 16800 ,

52 0.70719 + or - 0.0022$ 0.70494 to 0.70944 0.70269 to 0.71169 0.70043 to 0.71394 .15300 ;

57 0.70551 + or .0.00225 0.70326 to 0.70776 0.70100 to 0.71002 0.69875 to 0.71227 '13800
''

'

.62 0.70623 + or - 0.00231 0.70392 to 0.70853 0.70161 to 0.71084 0.69930 to 0.71315 12300L
67 0.70765- + or - 0.00243 0.70522 to 0.71007 0.70279 to 0.71250 0.70037 to 0.71493 .10800
72 0.70720 + or - 0.00250 0.70470 to 0.70970 0.70221 to 0.71220 0,69971 to 0.71469 9300' ,

77 0.70669 + or - 0.00293 0.70376 to 0.70961 0.70083 to 0.71254 0.69790 to 0.71547' ~ 7800 I

82 0.70811 + or - 0.00323 0.70488 to 0.71133 0.70166 to 0.71456. 0.69843 to 0,71779 6300
4

' 87 0,70330 + or - 0.00315 0.70016 to 0.70645 0.69701 to 0470960 0.69386 to 0.71275 4800 ,

92 0.70319 + or - 0.00412 0.69908 to 0.70731 0.69496 to 0.71143 0.69085 to 0.71554 3300 .
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uf6 homogeneous infinite h/ua0
pl.ot of everage k-effective by generation run. |

the line zepresents k aff = 0.7086 + or - 0.0016 which occurs for 103 generations run. ;
0,6813 0,6962 0,7112

|g................ - . _ --9.... ...................g................... .- g . ....
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logical assignments

master library 11
working library 0 . j
-scratch file ' 18 . I

<-new library- 3' j

).: p r o b 1 e m - . d a s c r i p t i o n
.

1 |igr--asometry (0/1/2/3--inf med/ slab /cyl/ sphere
'.ine- number of rones or material regions. 3
- es--mixing table length 7

lbl--shielded cross section edit option (0/1- no/yes) ' 0
ibr--bondarenko factor edit eption (0/1--no/yes) 0

.-iasept--dancoff factor option
.

O

convergence criterion 1.00000E-03 - ,

asometry correction factor for wigner rational approximation 1 000E+00 I

..'3q array has 7 entries. |

4q array has 7 entries. i

Sq errey has 7 entries, l
6q array has- 3 entries.

-7q array has 3 entries.
,

!

Bq array has 3 entries.
9q array has 3 entries.' -j
10q array has 7 entries, ^

11q array has 3 entries.- '

mixing tab 1e +

entry mixture isotope number density . new identifier
1 1 92235 4.21729E-04 '92235
2 1 92238 7,87847E-03 92238 ;

3 1 9019 4.98012E-02 9019 .

4 2 6012 3.92503E-03- 6012 I

5 2 26000 8.34982E-02 26000 ,

.6- 3 1001 6.67514E-11 1001 '

7- 3 8016 3.33757E-11 8016- ' !
geometry and material description

.

;
zone mixture outer dimension temperature extra xs type (0/1--fuel / mod)

1 .1 1.00000E+00 2.93000E+02 0.00000E+00 'O
,

2 2 6.00000E+00 - 2.93000E+02 0.00000E+00 0
'

3 -3 1.10000E+01 2.93000E+02 0.00000E+00 0

-2427 locations of 100000 available are required to make e new master containing the self-shielded values '

'no nuclides in your problem have bondarenko factor data **bonami will copy from logical 11 to logical ' 1 -}
copy 2001 HYDROGEN from log 11 to log 1 bondarenko trigger 0 '

copy 6012. CAR 20N-12~ from los 11 to los 1 bondarenko trigger 0 - !
copy 8016 OXYGEN-16 fran los 11 to los 1 bondarenko trigger 0
copy 9019 FLUDRINE from log 11 to log 1 bondarenko trigger 0 |
copy 26000 . IRON from los 11 to los I bondarenko trigger 0

,

copy 92235 URANIUM-235 from log 11 to log 1 bondarenko trigger 0 ;

copy 92238 URANIUM-238 from los 11 to log i bondarenko trigger O' .|
'.
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(03AS25 |
UF6 BamGENEOUS INFINITE UF61NHO2.CJW

. 27GR00PNDF4 INFB0ft!EDIUM
~UF6 1 1.0 293 92235 5.02 92238 94.98 END
H' 1 0 .2.4900f,-3 293 END
END CCHP - )
UF6 BOMOGENEDUS INFINITE R/U=0.3

- READ PARM RUN=YES PLT =No TME=45 END PARM .. ;
READ GEDM'
GLOBAL UNIT 1
CCH=lINFINITE MASS OF LT61 i
CUBE 1 1 2P1000, !

'END GECM
RP.AD ENDS ALL= MIRROR END BNDS
READ PLOT
TTL='X - Y ' SLICE AT Z = 0.0*
PLT =NO PIC=9"XTURE XUL=-35 YUL*35 ZUL=0 XLR=35 YLR=-35 ELR=0
UAX=1 VAX=0 WAX-0 UDN=0 VDN=-1 WDN=0 NAX=130
NCB='VFW'. END

- END PLOT :
END DATA |

END-
....................**.........e...................................... **..
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. uf6 homo 8enedus infinite h/u=0.3 i

lifetime a 4.43041E-06 + or - 4.91918E-08 8eneration time = 5.07369E-06 + or - 7.62335E-08 }
no, of inittel.

_ [
8enerations evere8e- 67 per cent 95 per cent 99 per cent number of - |

skipped 1-effective deviation confidence interval confidence interval' confidence interval histories

'{s3 0.84412 + or - 0.00240 0.84172 to 0.84652 0.83933 to 0.84891 0.83693 to 0.85131 30000,

4 0.84404 + or - 0.00242 0.84162 to 0.84646 0.83920 to 0.84888 .0.83678 to 0.85130 29700 ; i

5 0.84435 . + or - 0.00242 0.84192 to 0.84677 0.83950 to 0.84919 0.83707 to 0.85162 29400. .!
6 0.84413 + or - 0.00244 0.84169 to 0.84657 0.83925 to 0.84901 0.83681 to 0.85145 29100 ;
7 0.84384~ + or - 0.00245 0.84139 to 0.84628 0.83894 to 0.84873 0.83650 to 0.85118~ 28800 t

8 0.84386 + or - 0.00247 0.84139 to 0.84633 0.83891 to 0.84880 0.83644 to 0.85128~ 28500 }
9 0.84337 + or - 0,00245 0.84092 to 0,84582 0.83847 to 0.84827 _ 0.83602 to 0.85072 -28200 |

.10 0.84330 + cr - 0.00248 0.84082 to 0.84577 0.83835 to 0.84825 0.83587 to 0.85073 27900- '

11 0.84286 + or - 0.00246 0.84039 to 0.84532- 0.83793 to 0.84778 0.83$47 to'O.85024 27600
.-i

i
12 0.84298 + or - 0.00249 0.84049 to 0.84547 0.83801 to 0.84795 'O.83552 to 0.85044 27300
17 0.84315 + or - 0.00260 0.84055 to 0.84576 0.83794 to 0.84836 0.83534 to 0.85096 '25800 |
22 0.84451' + or - 0.00263 0.84188 to 0.84715 0.83924 to 0.84978 0.83661 to 0.85242 24300
27 0.84515 + or - 0.00267 0.84248 to 0.84782 0.83981 to 0.85049- 0.83713 to 0.85317 22800 6

32' O.84534 + or - 0.00266 0.84268 to 0.84799 0.84002 to 0.85065 0.83736 to 0.85331 21300- :

37 0.84397 + or - 0.00265 0.84132 to 0.84662 0.83867 to 0.84927 0.83602 to 0.85191 19800
'

42 0.84290 + or - 0.00270 0.84020 to 0.84560 0.83751 to 0.84829 0.83481 to 0.85099 '18300- i

47 0.84355 + or - 0.00288 0.84067 to 0.84643 0.83778 to 0.84931 0.83490 to 0.85219 16800 'I
52 . 0.84254 + or - 0.00299 0.83955 to 0.84554 0.83656 to 0.84853 0.83356 to 0.85153 15300 *

57 0 84355 + or - 0.00316 0.84039 to 0.84671 0.83722 to 0.84988 0.83406 to 0.85304 13800
. ,

62 0.84312 + or - 0.00321 0.83990 to 0.84633 0.83669 to 0.84954 -0.83348 to 0.85276' 12300 6

'
67 0.84489 + or - 0.00328 0.84161 to 0.84817 0.83834 to 0.85145 0.83506 to 0.85473 - 10800 -
72 0.84591 + or - 0.00370 0.84221 to 0.84961 0.83851 to 0.85331 0.83482 to 0.85701 9300 '

77 0.84609 + or - 0.00412 0.84197 to 0.85020 0.83785 to 0.85432 0.83373 to 0.85844 7800.
.82 0.84272 + or - 0.00443 0,83829 to 0.84714 0.83386 to 0.85157 0.82943 to 0.85600_ .6300 |
87. 0.84272 + or - 0,00528 0.83743 to 0.84800 0.83215 to 0.85328 0.82687 to 0.85856 4800
92 0.84090 + or - 0.00525 0.83565 to 0.84616 0.83040 to 0.85141 0.82514 to 0.85666 3300
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ut6 homogeneous infinite h/u=0.3 . i
plot of everage k-effective by generation run. .

the line represents k-eff = 0.8441 + or .0.0024 which occure for 103 generations run.
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Llegical assignmente

'

master library- 11 '
-: working library 0

scratch file - 18

[L new library 1
~

:)' prob 1ea deseription
-. igr--geometry (0/1/2/3--int med/simb/cyl/ sphere 1 .;
liza--number of zones or material regions 3

8 -i
a. 'as--mixing table length

.

0 i
'

~ibl--shielded cross section edit option (0/1--no/yes)

ibr--bondarenko factor edit option (0/1- no/yes) 0
.

T issopt--dancoff factor option 0 t

' convergence criterion -1.00000E-03 ;

geometry correction factor for wigner rational opproximation 1,000E+00
3q array has B entries.
4q array has: 8 entries. [
Sq array has 8 entries.

- ;6q array has .3 entries. ;

7q array has 3 entries. f
Sq array has 3 entries. ,

9q arrey has 3 entries. |
10q array has' 8 entries. 't
lig array has . 3 entries.

m.1xina tabie
.

.

. entry mixture isotope number density new identifier
1 1 92235 4,21729E-04 ;92235

2 1 .92238 7.87847E-03 92238
3 1. 9019 4.98012E-02 9019 '1

4 1 1001 2.49006E-03 1001 3

"5 3 1001 6.67514E-11 301001
6 2 6012 3.92503E-03 6012 .

7 2 26000 8.34982E-02 26000
-8 3 -8016 3.33757E-11 8016

geometry and material description
extra xs type (0/1--fuel / mod) j. sono mixture outer dimension temperature .

0.00000E+00 0 ,j1 1 1.00000E+00' 2.93000E+02
2 2 6.00000E+00 2.93000E+02 0.00000E+00 0 -)'

3 3 1.10000E+01. 2.93000E+02. 0.00000E+00 0
2516 locations of 100000 available are required to make a new master containing the self-shielded values

no nuclides in your problem have bondarenko f actor data **bonami will copy from logical 11 to logical ~ 1-
copy 2001 EYDROGEN - from los 11 to log 18 bondarenko trigger 0

copy' 1001 _EYDROGEN from los 18 to log 1. bondarenko trigger 0
copy 1001 EYDROGEN' from los 18 to log i bondarenko trigger 0

' copy. 6012 CARBON-12 from log 11 to log i bondarenko trigger 0

copy . 8016 OXYGEN-16 from log 11 to los 1 bondarenko trigger 0

copy 9019 FLUORINE from log 11 to log 1 bondarenko trigger 0

copy 26000 IRON
.

from log 11 to log 1 bondarenko trigger 0
bondarenko trigger 0copy 92235 URANIUH-235 from Los 11 to los 1 :

copy .92203 URAN 10M-238 from los 11 to los 1 bondarenko trigger 0
.
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.TCSA325-
UF6 BOMOGENEOUS INFINITE UF61NH03 CJW

~27GROUPNDF4 - INFButMEDIUM - I

' UF6 1 -1,0 293 92235 5.02 92238 94.98 END I

'B .1 0 8.3002-3 293 END ,

- END CCHP' '

' UF6 BCHOGENEOUS INFINITE B/U=1.0
" READ PARM RUN=YES PLT =NO THE*45 END FARM *

READ GECH
GLOBAL UNIT 1 |

'
CCH=! INFINITE MASS OF UF61
CUBE 1- 1 2PIDOO. -i

.-END GE0H
. READ ENDS ALL= MIRROR END BNDS
READ PLOT
TTL='X - T SLICE AT Z = 0.0'
FLT*NO FIC411XTURE XUL*-35 TUL=35 ZUL*0 XLR=35 YLR= 35 ZLR=0
UAX*1 VAX=0 MAX *O UDN=0 VDN*-1 WDN=0 NAX=130

-NCH='VIH' END
END PLOT |

END DATA
E3,
........................**.... **..........................................
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uf6 homogeneous infinite h/u=1.0 |

. lifetime = .. 9.49277E-06 + or - 8.22140E-08 . generation time = . 1.06821E-05 + or - 9.74131E-08 .

'no. of initial--
ganarations average 67 per cent 95 per cent 99 per cent number of

skipped k-stfective . deviation confidence interval confidence interval confidence interval histories
'

3 '1.04523 + or - 0.00295 1.04228 to 1.04819 1,03933 to 1.05114 1.03637 to 1.05409 30000
'

4 1.04549 + or - 0.00297 1.04252 to 1.04847 1.03955 to 1.05144 1.03658 to 1.05441 29700.
5 1.04528 + or ,0,00299 1.04228 to 1.04827 1.03929 to 1.05126 1.03630 to 1.05426' 29400
6 1.04512: + or - 0.00302 1.04210 to 1.04814 1.03908 to 1.05116 1.03606 to 1.05418 29100

?7 1.04459 + or - 0.00301 1.04158 to 1.04760 1.03858 to 1.05060 1.03557 to 1.05361 28800
8 1.04468 + or - 0.00304 1.04164 to 1.04771 1.03861 to 1.05075 1.03557 to 1.05378 28500--
9- 1.04477 + or - 0.00307 1.04171 to 1.04784 1.03864 to 1.05091- 1.03557 to 1.05397 28200

10 1.04493. + or - 0.00310 1.04184 to 1.04803 1.03874 to 1.05112 1.03564 to 1.05422. '27900
11 1.04477. + or - 0.00313' 1.04165 to 1.04790 1.03852 to 1.05103 1.03540 to 1.05415 '27600 i

12 1.04469 + or * 0.00316 - 1.04153 to 1.04785 1.03837 to 1.05101 1.03521 to 1.05417. 27300
17 1.04487 + or - 0.00334 1.04153 to 1.04821 1.03819 to 1.05155 1.03484 to 1.05489 25800

*
- 22 ' 1.04622 + or - 0.00345 1.04277 to 1.04967 1.03933 to 1.05311 1.03388 to 1.05656 24300
27 1.04732 + or - 0.00360 1.04372 to 1.05091- 1.04012 to 1.05451 -1.03652 to 1.05811- 22800
32 1.04748 + or - 0.00383 1.04366 to 1.05131 1.03983 to 1.05514 1.03600 to 1.05897 21300 ,

'37 1.04807 + or - 0.00400 1.04406 to 1.05207. 1.04006 to 1.05608 1.03606 to 1.06008 19800'
'

42 1.04783 + or - 0.00420 1.04364 to 1.05203' 1.03944 to 1.05623- 1.03524 to 1.06043- 18300'
47 1.04666 + or - 0.00443 1.04222 to 1.05109 1.03779 to 1.05552 1.03336 to 1.05996 16800
52 1.04623 + or - 0.00463 1.04159 to 1.05086 1.03696 to 1.05549 1.03233 to 1.06012 15300
57 1.04534 + or - 0.00490 1.04044 to 1.05024 1.03553 to'1.05515 1.03063 to 1.06005 13800 i

62 1.04670 + or - 0.00531 1.04140 to 1.05201 1.03609 to 1.05731- 1.03078 to 1.06262' 12300 |
67 1.04726 + or - 0.00580 1.04146 to 1.05306 1.03565 to 1.95887 1.02985 to 1.06467 10800

- 72 1.04824 + or - 0.00625 1.04199 to 1.05449 1.03573 to 1.06075 1.02948 to 1.06700 9300.
77 1.04854 + or - 0.00696 1.04158 to 1.05551 1.03461.to 1.06247 1.02765 to 1.06944 7800 ;

82 1.04519 + or - 0.00791 1.03728 to 1.05310 1.02938 to 1.C6101 ~ 1.02147 to 1.06892 6300 *

*
87 1.04808 + or - 0.00810 1.03998 to 1.05617 1.03189 to 1.06427 1.02379 to 1.07236 4800
92 1.03940 + or - 0.01020 1.02921 to 1.04960 1.01901 to 1,05980- 1.00882 to 1.06999 3300
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uf6 homogeneous infinite h/u=I.0 )

plot of everage k-effective by generation run. ;

the'line. represents k-eff = 1.0652 + or - 0.0030 which occurs for 103 generations run. i
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_Llogical assigranents
master library 11
working library 0
scratch file 18
new library 1

p ob1ea' deaeription
agr-+ssometry (0/1/2/3--int med/ slab /cyl/ sphere 1

'imm- number of zones or material regions 3
ms--mixing table length.

.
8

ibl--shielded cross section edit option (0/1--no/yes) 0
ibr--bondarenko factor edit option (0/1--no/yes) 0

issopt--dancoff factor option 0
convergence criterion 1 00000E-03
geometry correction factor . tor wigner rational approximation 1.000E+00

3q array has; C entries.

eq array has 8 entries.
Sq array has 8 entries.

6q array has 3 entries.
7q arrey has 3 entries.
8q array has 3 entries.
9q array has 3 entries.

log array has 8 entries.
11q arra) has 3 entries.

mixins' tabla
entry mixture isotope number density new identifier

1. 1 92235 4.21729E-04 92235
2 1 92238 7.87847E-03 92238
3 1 9019 4.98012E-02 9019
4 1 2001 8.30020E-03 1001
5 3 1001 6.67514E-11 301001
6 .2 6012 3.92503E-03 6012
7- 2 26000 8.34982E-02 26000
8 3 8016 3.33757E 11 8016

geometry and material description
zone mixture outer dimension temperature extra as type (0/1--fuel / mod)

1 1 1.00000E+00 2.93000E+02 0.00000E+00 0

2 2 6.00000E+00 2.93000E+02 0.00000E+00 0

3 3 1.10000E+01 2.93000E+02 0.00000E+00 0

2516 locations of 100000 available are required to make a new master containing the self-shielded values
no nuclides in your problem have bondarenko factor data **bonami will copy from logical 11 to logical I
copy .1001 BYDROGEN from los 11 to log 18 bondarenko trigger 0

copy 1001 EYDROGEN from los 18 to los 1 bondarenko trigger 0

copy 1001 HYDROGEN from los 18 to los 1 bondarenko trigger 0

copy 6012 CARBON-12' from los 11 to los i bondarenko trigger 0

copy 8016 QXYGEN-16 from log 11 to log 1 bondarenko trigger 0

copy -9019 FLUORINE from los 11 to log 1 bondarer.ko trigger 0

copy 26000 1RON from los 11 to log i bondarenko trigger 0

copy- 92235 URANIUM-235 from log 11 to log 1 bondarenko trigger 0

copy 92238 URANIUM-238 'from los 11 to los 1 bondarenko trigger 0
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TABLE 6
Infinite Mass of UF6

H/U K.,, ,

0 0.70857 i 0.00156 i

0.3 0.84412 0.00240

1.0 1.04523 1 0.00295
.

E

TABLE b
Infinite Cubic Array of UF Cylinders (K,,,)6 ,

DENSITY OF INTERSPERSED WATER

[0 0.05 0.1 1.0

0 0.6891210.00169' O.76521f0.00302 0.6810910.00265 0.5235310.00254
80.3 0.8143810.00222 0.8253910.0029[ 0.7437810.00265 0.6317010.00269

1.0 1.00380 0.00313 0.9648310.00305 0.9077810.00334 0.8296910.00338
,

<-

.e

TABLE 8
Infinite Planar Array of UF Cylinders (K,,,)6

DENSITY OF INTERSPERSED WATER

0 0.05 0.1 1.0

0 0.4793910.00182 0.5638410.00258 0.5528910.00245 0.5218210.00241 #

'

0.3 0.6113210.00275 0.6641510.00292 0.6575010.00288 0.6295710.00312'

l.0 0.8355410.00384 0.85437 0.00336 0.8538910.00321 0.8336010.00392

-!

,

i
6 )

i

i

b

e
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| ~UT6 CTLINDERS INTINITE ARRAY LT61NCY1.CJW

27GROUPNDF4 INFU0t94EDIUM
; LTS 1 1.0 293 92235 5.02 92238 94.98 END
CARBCCSTEEL 2 -1.0.ENDi

|- E20 3i 0.000000001 END
*'

END COMP
UF6 LINOGENEOUS INFINITE ARRAY OF CYLINDERS H/U=0 (
READ PARM RUN=YES PLT =NO THE=150 END PARM
READ GECH
G1hBAL UNIT ,1

COWfCL% LT6 CYLINDERt
CYLINDER 1 1 36.83 2P95.25 i

'
CYLINDER 2 1 38.10 2P96.52
CUBOID 3 1 4P53.34 2P111.76
END GEDM

.. READ ENDS ALL= MIRROR END ENDS
, READ PLOT

TTL='X - Y SLICE AT Z = 0.0' ,

PLT =NO PIC= MIXTURE XUL=-45 YUL-45 EUL=0 XLR=45 YLR=~45 ELR=0 ;

UAX-1 VAX=0 WAX =0 UDN=0 VDN=-1 WDN=0 EAX=130
NCB='VUCH* END
END PLOT

'

END DATA
END

* * * . . . * * * * . . . . * * . * * . . . . . . . . * * . . . . . * * * * . . . . * . . . . . * * * * . . . * * . * * * . * * * * . . . .
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uf6 homo 6eneous infinite array of cylinders h/u=0

lifetime = 6.54585E-06 + or - 9.27770E-08 6eneration time - 4.79810E-06 + or - 1.22467E-07
no. of initial
gonstations average 67 per cent 95 per cent 99 por cent- number of

skipped k-effective deviation confidence interval confidence interval confidence interval histori es

3- 0.68912 + or - 0.00169 0.68744 to 0.69081 0.68575 to 0.69249 0.68407 to 0.69418 30000
4 0.68886 + or - 0.00168 0.68718 to 0.69054 0.68550 to 0.69222 0.68382 to 0.69391 29700
5 0.68869 + or - 0.00169 0.68700 to 0.69038 0.68531 to 0.69207 0.68362 to 0.69376 29400
6 0.68845 + or - 0.00169 -0.68676 to 0.69014 0.68507 to 0.691R3 0.68338 to 0.69352 29100
7 0.68828 + or - 0.00170 0.68658 to 0.68998 0.68488 to 0.69168 0.68318 to 0.69338' 28800
8 0.68813 + or - 0.00171 0.68642 to 0.68984 0.68471 to 0.69155 0.68300 to 0.69326 28500
9 0.68786 + or - 0.00171 0.68615 to 0.68956 0.68444 to 0.69127~ 0.68274 to 0.69298 28200

10 0.68828 + or - 0.00167 0.68661 to 0.68995 0.68493 to 0.69162 0.68326 to 0.69330 27900
11 0.68846 + or - 0.00168 0.68678 to 0.69014 0.68510 to 0.69182 0.68342 to 0.69350 27600
12 0.68845 + or - 0.00170 0.68675 to 0.69014 0.68505 to 0.69184 0.68335 to 0.69354 27300
17 0.68799 + or - 0.00174 0.68626 to 0.68973 0.68452 to 0.69146 0.68279 to 0.69320 25800
22 0.68775 + or - 0.00182 0.68592 to 0.68957 0.68410 to 0 69140 0.68228 to 0.69322 24300
27 0.68822 + or - 0.00187 0.68635 to 0.69009 0.68448 to 0.69196 0.68261 to 0.69383 22800
32 0.48841 + or - 0,00200 0.68641 to 0.69041 0.68441 to 0,69241 0.66241 to 0.69441 21300
37 0.68940 + or - 0.00198 0.68743 to 0.69138 0.68545 to 0.69336 0.68347 to 0.69534 .19800
42 0.68980 + or - 0.00206 0.68774 to 0.69186 0.68568 to 0.69393 0.68362 to 0.69599 18300
47 0.69040 + or - 0.00216 0.68824 to 0.69256 0.68608 to 0.69472 0.68393 to 0.69688 16800
52 0.68950 + or - 0.00223 0.68727 to 0.69173 0.68504 to 0.69396 0.68281 to 0.69619 15300
57 0.68752 + or - 0.00202 0.68550 to 0.68955 0.68348 to 0.69157 0.68146 to 0.69359 13800
62 0.68689 + or - 0.00217 0.68472 to 0.68905 0.68256 to 0.69122 0.68039 to 0.69338 12300
67 0.68786 + or - 0. 00227 0.68559 to 0.69012 0.68333 to 0.69239 0.68106 to 0.69465 10800
72 0.68845 + or - 0.00256 0,68589 to 0.69101 0.68332 to 0.69358 0.68076 to 0.69614 9300
77 0.68788 + or - 0.00280 0.68507 to 0.69068 0.68227 to 0.69348 0.67947 to 0.69629 7800
82 0.68771 + or - 0.00306 0.f1465 to 0.69077 0.68159 to 0.69382 0.67853 to 0.69688 6300
87 0.68830 + or - 0.00393 0.68438 to 0.69223 0.68045 to 0.69615 0.67653 to 0.70008 4800
92 0.68882 + or - 0.00558 0.68324 to 0.69440 0.67767 to 0.69997 0.67209 to 0.70555 3300
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uf6' homogeneous infinits arrey of cylinders h/u=0 i

plot of average k-effective by generation run,
the line represents k-off = 0.6891 + or - 0.0017 which occure for 103 generations run. .- |
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(CSA325
UF6 CYLINDERS INFINITE ARRAY UT6Ii3CY2.CJW .

'

270ROUPNDT4 INFhatt1EDIUM
LT6 1 1,0 293 92235 5.02 92238 94.98 END
H 1 0 2.49006-3 293 END
CARBC? STEEL 2 1.0 END*

!!10 3 0.000000001 END
END COMP

!
UF6 BotOGENEOUS INFINITE ARRAY OF CYLINDERS B/U=0.3
READ FARM RUN=YES PLT =No TME=150 EN? "\RM
READ CEOM
GLOBAL UNIT 1
C01=10NE UF6 CYLINDERf
CYLINDER 1 1 36.83 2P95.25
CYLINDER 2 1 38.10 2P96.52
CUBOID 3 1 4PS3.34 2P111.76
END GECM ,

READ BNDS ALL= MIRROR END ENDS
RE/3 PLOT
TTL*'X - Y SLICE AT E = 0.0'
PLT =do PIC= MIXTURE XUL=-45 YUL-45 EUL=0 XLR=45 YLR=-45 ELR=0 *

UAX=1 VAX=0 WAX *0 UDN=0 VDN=-1 WDN=0 NAX=130
NCH='VUCW' END
END PLOT
END DATA ,

END-
**...** ....e*****, ** ........e*** .................... *******+e........
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uf6 homo 8eneous infinite array of cylinders h/u=0.3 ;
lifetime = 1.40776E-05 + or - 4.13764E-07 8eneration time = 1.28113E-05 + or - 4.34401E-07 p

no. of initial

Benerations average ^ 67 per cent 95 per cent ' 99 per cent - number of .- }
skipped -k-effective . deva stion . confidence interval confidence interval confidence. interval histories- [

3 0.81438 + or - 0.00222 0.81216 to 0.81660 0.80994 to 0.81882 0.80772 to 0.82104 30000 ;
4. -0.81455 + or + 0.00224 0.81232 to 0.81679 0.81008 to 0.81903 0.80784 to 0.82126 29700 ;

.5 0.81433 + or - 0.00225 0.81208 to 0.01658 0.80983 to 0.81883 0.80759 to 0.82108 294D0 L{
'

6 0.81473 + or - 0.00223' O.81250 to 0.81697 0.81026 to 0.81920 0.80803 to 0.82144 29100
'

'

7 0.81457 + or - 0.00225 0.81232 to 0.81683 0.61007 to 0.81908 0.80782 to 0.82133 28800:,

| 8 0.81464 + or - 0.00228 0.81236 to 0.81691 0.81009 to 0.81919 0.80781 to 0.82146 28500 ;

9 0.81482 + or - 0.00229 0.81253 to 0.81/12 0.81024 to 0.81941 0.80795 to 0.82170 28200 7

10 0.81494 + cr - 0.00231 0.81262 to 0.81725 0.81031 to 0,81957 0.80800 to 0.82188 ~ 27900 |

11 0.81502 + or - 0.00234 0.81268 to 0.81736 0.81034 to 0.81969 0.80801 to 0.82203 27600 |
12 0.81542 + or - 0.00233 0.81309 to 0.8177$ 0.81076 to 0.82006 0.80843 to 0.82240 27300
17 0.81497 + or - 0.00239 0.81258 to 0.81735 0.81019 Lo 0.81974 0.83780 to 0.82213 25800 |
22 0.81500 + or - 0.00252 0.81247 to 0.81752 0.80995 to 0.82004 0.80743 to 0.82256 24300 - t

| 27 0.81523 + or - 0.00259 0.81264 to 0.81781 0.81005 to 0.82040 0.80746 to 0.82299 22800. |
32 0.81390 + or - 0.00263 0.81127 to 0.81653 0.80863 to 0.81916 0.80600 to 0.82179 21300 _t

37 0.81469 + or - 0.00274 0.81215 to 0.81763 0.80941 to 0.82037-~ 0.80667 to 0.82311 19800
42 0.81459 + or 0.00295 0.81164 to 0.81754 0.80869 to 0.82049 0.80573 to 0.82344 18300' '

47 0.81444 + or - 0.00302 0.81142 to 0.81746 0.80840 to 0.82048 0.80538 to 0.82350 16800
$2. 0.81319 + or - 0.00305 0.81013 to 0.81624 0.80708 to 0.81930 0.80402 to 0.82235' 15300 !

57 0.81355 + or - 0.00323 0.81032 to 0.81679 0.80708 to 0.82002 0.80385 to 0.82325 13800 !
62 0.81191 + or - 0.00343 0.80848 to 0.81534 0.80505 to 0.81877 0.80162 tc.0.82220 12300.
67 0.81401 + or - 0.00353 0.81048 to 0.81754 0.80694 to 0.82107 0.80341 to 0.82461 10800

,

72 ' O.81280 + or - 0.00392 0.80889 to 0.81672 0.80497 to 0.82063 0.80105 to 0.82455 9300
'77 0.81202 + or - 0.00436 0.80767 to 0.81638 0.80331 to 0.82074 0.79895 to 0.82509 7800

82 0~ 56 + or - 0.00502- 0.80354 to 0.81357 0.79852 to 0.81859 0.79350 to 0.82361 4300,

' 87 0.80547 + or --0.00544 0.80002 to 0.81091 0.79458 to 0.81635 0.78914 to 0.82179 4800
92 0.81079 + or - 0.00603 0,80476 to 0.81681 0.79873 to 0.82284 0.79271 to 0.82887 3300 .;
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d 6 homosoneous infinite arrey of cylinders h/u=0.3
, ,

plot of everage k-effective by generation run. ;

. the line represents 1-eff = 0,8144 + or - 0,0022 which occurs for_ 103 generations run. t'
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CCSA525
UF6 CYLINDERS INFINITE ARRAY UF61NCT3.CJW
270RollPNDi4 INT 110f4EDIUM
UF6 .1 1.0 293 92235 5.02 92238 94.98. END
8 1 0 6.3002-3 293..END
CARBDNSTEEL 2 1.0 END
H2O . 3 0.000000001 END'
END COMP

UF6 But0GENEOUS INFINITE ARRAY OF CYLINDERS B/U-1.O
READ FARM RUN=YES PLT =NO TME=150 END PARM
READ GE0H-
CIC AL UNIY 1

'
CGb!ONE UF6 CYLINDER!
CYLINDER 1 1 36.83 2P95.25
CYLINDER 2 1 38.10 2P96.52
CUBOID 3 1 4PS3.34 2P111.76
END GECH

'
READ ENDS ALL= MIRROR END ENDS
READ PLOT
TTL='X - Y SLICE AT E = 0.0'
PLT =NO PIC= MIXTURE XUL=-45 YUL=45 ZUL=0 XLR=45 YLR=-45 ILR=0
UAX=1 VAX-0 WAX =0 UDN=0 VDN=-1 WDN=0 NAX=130
NCH='VUCW' END

'END PLOT
END DATA
END E
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uf 6 homugeneous infinite arrey of cylinders h/u=1.0
'

litatime = 2.38503E-05 + or - 7.17941I-07 Beneration time = 2.10233E-05 + or - 5.15690E-07
no. of initial
generations everage 67 per cent 95 per cent 99 per cent.. number of

skipped k offective deviation confidence interval confidence interval confidence interval histories '

'

3 1.00360 + or - 0.00313 1.00067 to 1.00693 0.99754 to 1.01007 0.99440 to 1.01320 30000
4 1.00369 + or - 0.00316 1.00053 to 1.00601 0.99736 to 1.01001 ' O.99420 to 1.01318 29700
5 1.00422 + or - 0.00315 1.00107 to 1.00737 0.99792 to 1.01052 0.99477 to 1.01367 29400 i

6 1.00373 + or - 0.00314 1.00059 to 1.00687 0.99744 to 1.01002 0,99430 to 1.01316' 29100
7 1.00356 + or - 0.00317 1.0003? to 1.00673 0.99722 to 1.00990 0.99404 to 1.01307 28800
8 1.00349 + or - 0.00320 1.00029 to 1.00670 3.99708 to 1.00990 0.99388 to 1.01311 28500 *

9 1.00309 + or - 0.00321 0.99988 to 1.00630 0.99666 to 1.00952 0.99345 to 1.01273 28200
10 1.00312 + or - 0.00325 0.99987 to 1.00637 0.99662 to 1.00961 0.99337 to 1.01286 27900
11 1.00334 + or - 0.00328 1.00007 to 1.00662 0.99679 to 1.00969 0.99352 to 1.01317 27600
12 1.00313 + or - 0.00331 0.99983 to 1.00644 0.99652 to 1.00974 0.99322 to 1.01305 27300
17 1.00213 + or - 0.00341 0.99872 to 1.00554 0.99530 to 1.00896 0.99189 to 1.01237 25800
22 1.00051 + or - 0.00348 0.99704 to 1.00399 0.99356 to 1.00747 0.99009 to 1.01094 24300-

-27 0.99990 + or - 0.00367 0.99623 to 1.00356 0.99256 to 1,00723 0.98890 to 1.01090 22800
32 1.00099 + or - 0.00378 0.99721 to 1.00477 0.99343 to 1.00855 0.98965 to 1.01233 21300 '

37 1.00126 + or - 0.00401 0.99725 to 1.00527 0.99324 to 1.00928 0.98923 to 1.01329 19600
42 1.00057 + or - 0.00418 0.99639 to 1.00476 0.99220 to 1.00894 0.98802 to 1.01312 18300
47 1.00158 + or - 0.00443 0.99716 to 1.00601 0.99273 to 1.01044 0.98830 to 1.01487 16800 <

52 1.00107 + or - 0.00456 0.99651 to 1.00563 0.99195 to 1.01019 0.98739 to 1.01474 15300 [
57 0.99876 + or - 0.00471 0.99405 to 1.00347 0.98934 to 1.00818 0.9t'463 to 1.01289 13800 ;

62 0.99891 + or - 0.00512 0.99379 to 1.00403 0.98867 to 1.00915 0.98''55 to 1.01427 .12300.

67 0.99843 + or - 0.00576 0.99266 to 1.00419 0.98690 to 1.00996 0.98114 to 1.01572 10800
72 0.99890 + or - 0.00652 0.99238 to 1.00542 0.98585 to 1.01195 0.97933 to 1.01847 9300
77 1.00014 + or - 0.00737 0.99277 to 1.00751 0.98540 to 1.01488 0.97803 to 1.02225 7800
82 1.00186 + or - 0.00783 0.90403 to 1.00968 0.98620 to 1.01751 0.97837 to 1.02534 6300
87 0.99130 + or - 0.00756 0.98532 to 0.99894 0.97626 to 1,00650 0.96871 to 1.01405 4800
92 0.99399 + or - 0.01074 0.98325 to 1.00472 0.97251 to 1.01546 0.96178 to 1,02e20 3300
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uf6 homogeneous' infinite arrey of cylinders h/u=I.0 e

plot of average k effective by generation run. I

the line represents k-off = 1.0038 + or * 0.0031 which occurs for. 103 generations run. ;
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#CM325
LT6 CYLINDERS INFINITE ARRAY UF61NCY4,CJW ,

27GROUPNDF4 INFBatNEDIUM
UF6 1 1.0 293 92235 S.02 92238 94.98 END
CARBC" STEEL 2 1.0 END ,

H2O - 3 0.05 END
'END COMP
UF4 B0f0GENEOUS INFINITE ARRAY OF CYLINDERS H/U=0 ;

READ PARM RUN=YES PLT =NO TME=150 END FARM
READ GEOM

GLOBAL UNIT 1
*

Cm=fONE UF6 CYLI'TDERf .
CYLINDER 1 1 36.83 2P95.25

' CYLINDER 2 l' 38.10 2P96.52
CUBOID 3 1 4P53.34 2P111.76
END GIm
FIAD ENDS ALL= MIRROR END ENDS
READ PLOT
TTLa'X - Y SLICE AT E = 0.0'
PLT =NO PIC= MIXTURE XUL*-45 YUL-45 EUL=D XLR=45 YLR=-45 ELR=0
ttAX=1 VAX=0 WAX =0 UDN=0 VDN=-1 WDN=0 NAX=130
NCH='VUCW' END
END PLOT +

END DATA
IND j
*****.**....... ...........................................................

:

F

0

1

9



J

!
-

1

# ;

<

?

I

uf6 homogeneous infinite arrey of cylinders h/u=0

lifstime = 5.25897E*04 + or - 5.04572E-06 generation time = 3.65487E-04 + or - 5.60993E-06

no. of initial
ginarations everage 67 per cent 95 per cent 99 per cent number of

akipped k-offectivo deviation confidence interval confidence interval confidence intervel histories

3 0.76521 + or - 0.00302 0.76218 to 0.76823 0.75916 to 0.77125 0.75613 to 0.77428 30000 ,

4 0.76542 + or - 0.00305 0.76237 to 0.76847 0.75933 to 0.77152 0.75628 to 0.77456 29700 I

5 0.76506 + or - 0.00306 0.76201 to 0.76812 0.75895 to 0.77118 0.75589 to 0.77423 29400
6 0.76501 + or - 0.00309 0.76192 to 0.76810 0.75883 to 0.77118 0.75574 to 0.77427 2d100
7 0.76483 + or - 0.00312 0.76171 to 0.76794 0.75860 to 0.77106 0.75548 to 0.77418 28800
8 0.76479 + or - 0.00315 0.76164 to 0.76794 0.75849 to 0.77109 0.75534 to 0,77423 28500
9 0.7t.486 + or - 0.00318 0.76168 to 0.76804 0.75850 to 0.77122 0.75532 to 0.77440 28200

10 0.76447 + or - 0.00319 0.76128 to 0.76766 0.75809 to 0.77085 0.75490 to 0.77404 27900
11 0,76437 + or - 0,00322 0.76115 to 0.76759 0.75792 to 0.77082 0.75470 to 0.77404 27600
12 0.76427 + or - 0.00326 0.76101 to 0.76753 0.75775 to 0.77079 0.75449 to 0.77405 27300

i
17 0.76488 + or - 0.00339 0.76149 to 0.76828 0.75809 to 0.77167 0.75470 to 0.77506 25800
22 0.76362 + or - 0.00350 0.76012 to 0.76712 0.75662 to 0.77063 0.75312 to 0.77413 24300
27 0.76485 + or - 0.00358 0.76127 to 0.76844 0.75768 to 0.77202 0.75410 to 0.77560 22800
32 0.76369 + or - 0.00376 0.75993 to 0.76746 0.75617 to 0.77122 0.75241 to 0.77498 21300
37 0.76550 + or - 0.00385 0.76165 to 0.76934 0.75780 to 0.77319 0.75396 to 0.77704 19800
42 0.76654 + or - 0.00380 0.76274 to 0.77033 0.75895 to 0.77413 0.75515 to 0.77792 18300 |
47 0.76519 + or - 0.00391 0.76128 to 0.76910 0.75737 to 0.77301 0.75346 to 0.77691 16800 '

'

52 0.76579 + or - 0.00423 0.76156 to 0.77002 0.75732 to 0.77425 0.75309 to 0.77849 15300
57 0.76675 + cr - 0.00456 0.76219 to 0.77130 0.75763 to 0.77586 0.75308 to 0.78041 13800
62 0.76969 + or - 0.00486 0.76482 to 0.77455 0.75996 to 0.77942 0.75509 to 0.78428 127' ,

67 0.77160 + or - 0.00506 0.76654 to 0.77666 0.76148 to 0.78172 0.75641 to 0.78679 108L

72 0.76769 + or - 0.00520 0.76248 to 0.77289 0.75728 to 0.77809 0.75208 to 0.78329 9300
77 0.76425 + or - 0.00572 0.75853 to 0.76997 0.75282 to 0.77569 0.74710 to 0.78141 7800
82 0.76391 + or - 0.00590 0.75801 to 0.76981 0.75211 to 0.77571 0.74622 to 0.78161 6300
87 0.76205 + or - 0.00752 0.75453 to 0.76956 0.74701 to 0,77708 0.73949 to 0.78460 4800
92 0.76487 + or - 0.00934 0.75552 to 0.77421 0.74618 to 0.78356 0.73683 to 0.79290 3300
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J uf6 homogeneous infinite arrey of cylinders h/u=0 5

[[ .. plot of -everage k-offectivs by generation run,
the-line f sprosent.s k-off = 0.7652 + or - 0.0030 which occurs for 103 generations run.
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r.'.7,A325 ':

bT6 CYLINDERS INFINITE ARRAY UF61NCYS.CJW
27GROUPNDF4 INFHoffiEDIIH '

'
UT6 1 1.0 293 92235 5.02 92238 94.98 END
H .1 - 0 2.49006-3 293 END~
CARSC STIEL 2 1.0 END
R20 .3 0.05 END -
END COMP
UF6 HOtOGENEOUS INTINITE ARRAY OF CYLINDERS B/U-0.3

. READ PARM RUN=YES PLT =No TME=150 END PARM
READ GECM-
GLDEAL UNIT 1
C0fe!ONE UT6 CYLINDER!
CYLINDER 1 1 36.83. 2P95.25
CYLINDER 2 1 38.10 2P96.52
CUBOID 3 1 4P53.34 2P111.76
END GEOM

'READ BNDS ALL= MIRROR END BNDS
READ PLOT
TTL='X - Y SLICE AT E = 0.0'

- PLT =NO PIC=HIXTURE XUL=-45 YUL*45 ZUL=0 XLR=45 YLR=-45 ZLR=0
UAX=1 VAX=0 WAX =0 UDN=0 VDN=-1 WDN=0 NAX=130
NCH='VUCW' END
END PLOT
END DATA
END'
*********... *****..****.*****...e****e.********* **...**e.** ****e. ****** .
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uf6 homogeneous infinite array of cylinders'h/u=0.3. i
' lifetime = 4.19413E-04 + or - 5.40732E-06 generation time - 2.65256E-04 + or - 5.50917E-06 .!
no. of initial .

!

grnerations- average 67 per cent 95 per cent 99 per cent number of ;

skipped k effective. deviation confidence interval confidence interval confidence interval histories 4

3 0.82539 + or - 0.00296 0.82244 to 0.82835 0,81948 to 0.83131 0.81652 to 0.83427 30000 |
4- 0.82536 + or - 0.00299 0.82237 to 0.82835 0.81939 to 0.83134 6.41640 to 0.83432 29700 !

5 0.82501 + or - 0.00300 0.82201 to 0.82800 0.81901 to 0.83100- 0.81602 to 0.83400 29400 ,

6 0.82545 + or - 0.00299 0.82246 to 0.82845 0.81947 to 0.83144 0.81647 to 0.83444 29100 i

7 0.82532 4 or - 0.00302 0.82230 to 0.82834 0.81927 to 0.83136 0.81625 to 0.83438 28800 ;

8 0.82552 + or - 0.00305 0.82247 to 0.82857 0.81943 to 0.83161 0.81638 to 0.83466 28500; .

.9 0.82529 + or - 0.00307 0.82222 to 0.82836 0.81915 to 0.83143 0.81608 to 0.83450 28200 ,t

10 0.82550 + or - 0.00310 0.82241 to 0.82860 0.81931 to 0.83170 0.81622 to 0,83479 27900 'i
11 0.82492 + or - 0.00307 0,82185 to 0.82800 0.81877 to 0.83107 0.81570 to 0.83414 . 27600 j
12 0.82489 + or - 0.00311 0.82178 to 0.82799 0.81867 to 0.83110 0.81556 to 0,83421 27300 ;

17 0.82445 + or - 0.00319 0.82127 to 0.82764 0,81808 to 0.83083 0.81489 to 0.83402- 25800 !

22 0.82410 + or - 0.00318 0.82092 to 0.82728 0.81774 to 0.83046 0.81457 to 0.83363 24300 ;

27 0.82279 + or - 0.00322 0.81957 to 0.82601 0.81635 to 0.82923 0.81313 to 0.83245- 22800 .t
'

32 0.82327 + or - 0.00342 0.81985 to 0.82669 0.81643 to 0.83011 0.81301 to 0.83353 21300
-

37 0.82095 + or - 0.00348 0.81746 to 0.82443 0.81398 to 0.82792 0.81049 to 0.83140 19800
42 0.82299 + or - 0.00364 0.81935 to 0.82663 0.81572 to 0.83026 0.81208 to 0.83390 -18300 |

'

47 0.82530 + or - 0.00375 0.82155 to 0.82905- 0.81779 to 0.83281 0.81404 to 0.83656 16800
52 0.82549 + or - 0.00386 0.82163 to 0.82935 0.81776 to 0.83321 3.81390 to 0.83708 15300 -

57 0.82541 + or - 0.00381 0.82160 to 0.82922 0.81779 to 0.83303 0.81398 to 0.83684 13800 f

62 0.82415 + or'- 0.00403 0.82013 to 0.82818 0.81610 to 0.83221 0.81207 to 0.83623 12300
67 0.82626 + or - 0.00432 0.82195 to 0.83058 0.81763 to 0,83490 0.81331 to 0.83922 10800
72 0.82397 + or - 0.00481 0.81916 to 0.82879 0.81435 to 0.83360 0.80954 to 0.83841 9300
77 0.82205 + or - 0.00553 0.81652 to 0.82758 0.81099 to 0.83311 0.80546 to 0.83864 7800
82 0.82147 + or - 0.00588 0.81560 to 0.82735 0.80972 to 0.83323 0.80384 to 0.83911 6300

~87 0.81752 + or - 0.00667 0.81085 to 0.82419 0.80418 to 0.83086 0.79751 to 0.83753- 4800
92 0.81077 + or - 0.00753 0.80324 to 0.81830 0.79571 to 0.82584 0.78818 to 0.83337 3300
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uf6 hanogeneous infinite array of cylinders h/u=0.3. j
plot of everage k-effective by generation run.

''t.he.line represents k-eff = 0,8254 + or + 0.0030 which occurs for - 103 generations run. .[
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#CSA125. . .

UT6 CYLINDERS INFINITE ARRAY UF61NCY6.CJW
27GROUPNDF4 IKf7JFfEDIUM
LT6 1 1.0 293 92235 5.02 92236 94.98 END
H 1 0 8,3002-3 293 END
CARBC 3 TEEL 2 1.0 END
1L20 . 3 0.05 END
END COMP
UF6 !D DGENEOUS INFINITE ARRAY OF CYLINDERS H/U=1.0 ,

READ FARM RUN=YES FLT=NO TME=150 END PARM
READ GEOM
GLDEAL UNIT 1
COM-10NE UF6 CTLINDERt
CYLINDER 1 1 36.83 2P95.25
CYLINDER 2 1 38.10 2P96.52
CUBOID 3 1 4P53,34 2F111.76
END CECH
READ ANDS ALL= MIRROR END BNDS
REtJ) FLOT
TTL='X * Y SLICE AT Z = 0.0'
PLT =NO FIC= MIXTURE XUL=-45 YUL=45 ZUL=0 XLR=45 YLR=-45 ZLR=0
UAX=1 VAX=0 WAX =0 UDN=0 VDN=-1 WDN=0 NAX-130
NCll='VUCW' END
EED PLOT
END T.IA
END
............**.............................................................
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uf6 homogeneous infinite array of cylinders b/u=1.0

lifstime = 2.97248E-04 + or - 4.98203E-06 8eneration t0ce = 1.62354E-04 + or - 3.84827E-06
no. of initial I

8tnsretions everage 67 per cent 95 per cent 99 per cent number of
skipped k-effective deviation confidence interval cunfidence interval confidence interval histories

3 0.96483 + or - 0.00305 0,96178 to 0.96788 0.95873 to 0.97093 0.95568 to 0.97399 30000
A 0.96474 + or - 0.00308 0.96166 to 0.96782 0.95858 to 0.97090 0.95550 to 0.97399 29700
5 0.96502 + or - 0.00310 0,96192 to 0.96812 0.95882 to 0.97122 0.95572 to 0.97432 29400
6 0.96492 + or - 0.00313 0.96179 to 0.96805 0.95865 to 0.97118 0.95552 to 0.97431 29100
7 0.96474 + or - 0.00316 0.96158 to 0.96790 0.95842 to 0.97106 0.95527 to 0.97422 28800
8 0.96468 + or - 0.00319 0.96149 to 0.96787 0.95829 to 0.97106 0.95510 to 0.97425 28500
9 0.96460 + or - 0.00322 0.96138 to 0.96783 0.95815 to 0.97105 0.95493 to 0.97427 28200

10 0.96475 + or - 0.00326 0.96149 to 0.96800 0.95824 to 0.97126 0.95498 to 0.97452 27900
11 0.96429 + or - 0.00326 0.96103 to 0.96755 0.95777 to 0.97081 0.95451 to 0.97406 27600
12 0.96424 + or - 0,00329 0.96095 to 0.96754 0.95766 to 0.97083 0.95436 to 0.97413 27300 |

17 0.96395 + or - 0.00339 0.96056 to 0.96734 0.95717 to 0.97073 0.95378 to 0.97412 25800
22 0.96552 + or - 0.00327 0.96225 to 0.96879 0.95898 to 0.97206 0.95571 to 0.97533 24300
27 0.96458 + or - 0.00344 0.96114 to 0.96802 0.95771 to 0.97146 0.95427 to 0.97490 22800
32 0.96409 + or - 0.00360 0.96049 to 0.96769 0.95689 to 0.97129 0.95329 to 0.97489 21300
37 0.96394 + or - 0.00362 0,96031 to 0.96756 0.95669 to 0.97118 0.95306 to 0.97481 19800
42 0.96463 + or - 0.00387 0.96076 to 0.96850 0.95688 to 0.97237 0.95301 to 0.97624 18300
47 0.96449 + or - 0.00376 0.96073 to 0.96825 0.95698 to 0.97201 0.95322 to 0.97577 16800
52 0.96291- + or - 0.00403 0.95888 to 0.96694 0.95485 to 0.97097 0.95083 to 0,97500 15300
57 0.96350 + or - 0.00437 0.95913 to 0.96786 0.95476 to 0.97223 0.95039 to 0.97660 13800
62 0.96486 + or - 0.00469 0.96016 to 0.96955 0.95547 to 0.97425 0.95077 to 0.97894 12300
67 0.96418 + or - 0.00433 0.95964 to 0.96851 0.95551 to 0.97285 0.95117 to 0.97718- 10800
72 0.96581 + or - 0.00456 0.96124 to 0.97037 0.95668 to 0.97494 0.95212 to 0.97950 9300
77 0.96843 + or - 0.00520 0.96323 to 0.97363 0.95803 to 0.97883 0.95283 to 0.98403 7800
82 0.96752 + or - 0.00610 0.96142 to 0.97361 0.95532 to 0.97971 0.94922 to 0.98581 .6300

87 0.96418 + or - 0.00726 0.95691 to 0.97144 0.94965 to 0.97870 0.94238 to 0.98597- 4800
92 0.97079 + or - 0.00692 0,96387 to 0.97772 0.95694 to 0.98464 0.95002 to 0.99156 3300
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uf6 homogeneous infinite arrey of cylinders h/u=1.0
lP ot of everage k-effective by generation run,

the line represents k-off = 0,9648 + or - 0.0031 which occurs for- 103 generations run. d

0.9556- 0.9647 0.9737
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>(CSA325
UF6 CYLINDERS. INFINITE ARRAT LT61HCY7.CJW

r27GROUPNDF4~ INTHotNEDIUM
LT6 ' 1 1.0 293 92235 5.02' 92238 94.98 END
CARBC3 TEEL 2 1.0 END
B20 - 3 0.1 END
END COMP

.IlF6 Bor0GENEOUS INFINITE ARRAY OF CYLINDERS H/U=0
READ PARM RUN=YES PLT =NO THE=150 END PARM
EEAD GECM
GLOBAL UNIT 1
CCHa!ONE UF6 CYLINDERI
CYLINDER 1 1 36.83 2P95.25
CTLINDER 2 1 38.10 2P96.52
CUBOID 3 1 4P53.34'2P111.76

-END GEOM
READ BNDS ALL=44IRROR END BNDS
READ FLOT
TTL='X - Y SLICE AT E = 0.0'
PLT =NO PIC-ti1XTURE XULa-45 YULa45 ZUL*0 XLR=45 YLR=-45 ZLR=0

. UAX=1 VAX=0 WAX =0 UDN=0 VDN=-1 WDN=0 NAX=130
NCH='VUCW' END,.

END PLOT
.END DATA

END
e................ ***...........****..................**.........**........
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uf6 homo 6eneous infinite array of cylinders h/u=0

lifstime * 6.99323E-04 + or 7,04549E-06 8eneration time = 4.04472E-04 + or - 6.52928E-06
no. of initial

|8cnerations everage 67 per cent 95 per cent .
confidence interval- histories !

99 per cent number of
skipped k-effective deviation confidence interval confidence interval

3 0.68109 + or - 0.00265 0.67844 to 0.68374 0.67579 to 0.68639 0.67314 to 0.68904 '30000 !

4 0.68114 + or - 0.00268 0.67846 to 0.68382 0.67579 to 0.68649 0.67311 to 0.68917 29700
5 0.68132 + or - 0.00270 0.67862 to 0.68402 0.67592 to 0.68671 0.67323 to 0.68941 29400
6 0.68090 + or - 0,00269 0.67821 to 0.68359 0.67552 to 0.68629 0.67282 to 0.68898 29100 s

7 0.68087 + cr - 0.00272 0.67815 to 0.68359 0.67542 to 0.68631 0.67270 to 0.68903 28800
8 0.68059 + or - 0.00274 0.67786 to 0.68333 0.67512 to 0.68606 0.67238 to 0.68880 28500
9 0.68057 + or - 0.00276 0.67781 to 0.68334 0.67504 to 0.68610 0.67228 to 0.68e87 28200

10 0.68067 + or - 0.00279 0.67788 to 0.68346 0.67508 to 0.68625 0.67229 to 0.68905 27900
'

11 0.68070 + or - 0.00282 0.67788 to 0.68352 0.67506 to 0.68635 0.67223 to 0.68917 27600
12- 0.68105 + or - 0.00283 0.67822 to 0.68389 0.67539 to 0.6867I . 0.67256 to 0.68955 27300
17 0.68079 + or - 0.00297. 0.67782 to 0.68375 0.67486 to 0.68672 0.67189 to 0.68968 25800 -

22 0.68061 + or - 0.00310 0.67751 to 0.68370 0.67441 to 0.68680 0.67132 to 0.68990 24300 |
27 0.68088 + or - 0.00323 0.67764 to 0.68411 0.67441 to 0.68734 0.67118 to 0.69058 22800-
32 0.68043 + or - 0.00319 0.67724 to 0.68363 0.67405 to 0.68682 0.67086 to 0.69001 21300- I

37 0.67974 + or - 0.00330 0.67643 to 0.68304 0.67313 to 0.68634 0.66983 to 0.68964 19800
42 0.68276 + or - 0.00315 0.67961 to 0.68592 0.67645 to 0.68907 0.67330 to 0.69223 18300

''47 0.68412 + or - 0.00325 0.68088 to 0.68737 0.67763 to 0.69062 0.67438 to 0.69387 16800
$2 0.68377 + or - 0.00340 0.68037 to 0.68718 0.67696 to 0.69058 0.67356 to 0.69398 15300
57 0.68322 + or - 0.00357 0.67966 to 0.68679 0.67609 to 0.69035 0.67253 to 0.69392 13800
62 0.68465 + or - 0.00360 0.68106 to 0.68825 0.67746 to 0.6918$ 0.67386 to 0.69545 12300
67 0.68754 + or - 0.00371 0.68382 to 0.69125 0.68011 to 0.69496 0.67640 to 0.69867 10800 t

72 0.69001 + or - 0.00407 0.68594 to 0.69407 0.68187 to 0.69814 0.67781 to 0.70221 9300
77 0.69096 + or - 0.00474 0.68623 to 0.69570 0.68149 to 0.70043 0.67676 to 0.70517 7800 !

82 0.69070 + or - 0.00548 0.68522 to 0.69619 0.67973 to 0.70167 0.67425 to 0.70716 6300
87 0.68973 + or - 0.00659 0.68314 to 0.69633 0.67655 to c,70292 0.66995 to 0.70951 4800
92 0.69008- + or - 0.00752 0.68255 to 0.69760 0.67503 to 0.70512 0.66751 to 0.71264 3300
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uf6 honiogeneous infinite array of cylinders h/u=0.. $I

'1plot of everage k-effective by generation run.
. t.be line represents k-off = 0.6811 + or - 0,0026 which occurs for 103 generations run. -
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CCSAS25 |

UF6 CYLINDERS INFINITE ARRAY UF6INCY8.CJW s f
fo 27GROUPNDF4. .

.
INTHart'IDItti j

UF6 1 '1.0 293 92235 5.02 92238 94.98 END
E 1'0 2.49006-3- 293 .END

- CARBCCSTEEI, 2--1.0 ENDp. ,

'

H20. 3 0.1 END |
END CmF

i UF6 BatoGENEOUS INFINITE ARRAY OF CYLINDER 5 H/U=0.3 )
READ FARM RUN=YES PLT =NO TME=150 END FARM ;

' READ GECH i'

'

' GLOBAL UNIT 1
CCPetONE UF6 CYLINDERt |
CYLINDER. 1 1 36.83 2F95.25
CYLINDER 2 1 38.10. 2F96.52 >

CUBOID 3 1 AF53.34 2F111.76 ~ l
END GE m

|
READ BNDS ALL*HIRROR END BNDS ;

READ FLOT-
TTL='X = Y SLICE AT 2 * 0.0' )

FLT=DO FIC=HIXTURE XUL= 45 YUL=45 ZUL=0 XLR=45 YLR=-45 ELR=0
,

' UAX=1 VAX=0 WAX =0 UDN=0 VDN=-1 WDN=0 NAX=130
NCH=*VUCW' END
END FLOT .

IND DATA ~ |
END -

!.........** .....................***e......................................
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,~11tstime =1 5.59023E-04 + or - 6.20765E-06 _
uf6 homogeneous infinite errey of cylinders h/u=0.3

_

8eneration time = 2.85104E-04 + or - 4.04061E-06 +

- no, of Anittel if
'

67 per cent 95 per cent' 7, - : generatione- everage
. .

confidence intervel confidence intervel' confidence intervel' historise !skippea k effective deviation
.

99 per cent number of -f

3 0.74378 + or b 0.00265 0.74112 to 0.74643 0.73847 to 0.74908 0.73581 to 0.75174; 30000 [
4 0.74390 + or - 0.00268 0.74122 to 0.74657 0.73854 to 0.74925 0.73586 to 0.75193 29700 .!
5 0.74395 + or - 0.00270 0.74124 to 0.74665 0.73854 to 0.74936 .0.73583 to 0,75206 29400- !

6 0.74392 + or _0.00273 0.74119 to 0.74665 0.73845 to 0.74938 '0.73572 to 0.75212 -29100_ ;j

7- 0.74360 + or - 0.00274 0.74086 to 0.74635 0.73812 to 0.74909' O 73538 to 0 75183- 28800' *

8 0.74325 + or - 0.00275 0.74050 to 0.74600 0.73775 to 0.74874 0.73500 to 0.75149 28500 ;
. 9 0.74322 + or - 0.00278 0.74044 to 0.74599 0.73766 to 0.74877, 0.73488 to 0.75155 28200: -!

| 10 0.74279 + or - 0.00278 0.74002 to 0.74557 0.73724 to 0.74834 0.73447 to 0.75112 27900. ;

11 0.74219 .+ or'- 0.00274 0.73945 to 0.74493 0.73671 to 0.74766 0.73398 to 0.75040 27600 .i
12 0.74239 1+ or - 0.00'76 0.73963 to 0.74515 0.73687 to 0.74791 0.73411 to 0.75067 27300 |
17 0.74358 + or - 0.00284 0.74074 to 0.74642 0.73790 to 0.74926 0.73506 to 0.75210 25800
22 0.74307 + or - 0.00294 0.74013 to 0.74601 0.73719 to 0.74895 0.73426 to 0.75189 24300
27 0.74322 + or - 0.00308 0.74014 to 0.74630 0.73705 to 0.74938' O.73397 to 0.75247 22800
32 0.74232 + or * 0.00318 0.73914 to 0.74550 0.73597 to 0.74867 0.73279 to 0.75185 '21300

737 0.74247 + or - 0.00329 0.73918 to 0.74575 0.73589 to 0.74904' O.73261 to 0.75232 19800 -

42 0.74313 + or - 0.00344 0.73969 to 0.74656 0.73626 to 0.75000 0.73282 to 0.75343 18300 ;

47 0.74286 + or - 0.00366 0.73920 to 0.74652 0.73553 to 0.75019 0.73187 to 0.75385 16800 [
52 0.74195 + or - 0.00376 0.73819 to 0.74571 0.73443 to 0.74947 0.73067'to 0.75323- 15300 'l
57 0.74275 + or - 0.00414 0.73861 to 0.74689 0.73447 to 0.75103 0.73032 to 0.75517. 13800 -

(~ 62 0.74289 + or * 0.00460 0.,73829 to 0.74749 0.73370 to 0.75208 0.72910 to 0.75668 - 12300 |
| 67 0.74351 + or - 0.00516 0.73835 to 0.74867 0.73319 to 0.75382 0.72803 to 0.75898 10800 I

72 0.74017 + or - 0,00564 0.73453 to 0.74582 0.72889 to 0.75146 0.72325 to 0.75710 9300 I
77 0.74231 + or - 0.00628 0.73602 to 0.74859 0.72974 to 0.75487 0.72346 to 0.76115 7800 |
82 ' O.74336 + or - 0.00589 0.73747 to 0.74924 0.73158 to 0.75513 0.72570 to 0.76101 6300 :. [
87 0.74293 + or - 0.00621 0.73673 to 0.74914 0.73052 to 0.75535 0.72432 to 0.76155 4800
92 . 0.74515 + or - 0.00756 0.73739 to 0,75270 0.73003 to 0.76026 0.72248 to 0.76781 3300
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uf6. homogeneous infinite array of cylinders h/u=0.3 ;

plot of average k-effective by generation run.
[

Aho line represents 1-off = 0.7438 + or - 0.0027 which occurs for 103 generations run.
.
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(OLA325
UF6 CYLINDERS INFINITE ARRAY LT61NCY9.CJW
27GROUPNDF4 INFH3 MEDIUM
UF6 1 1.0 293 92235 5.02 92238 94.98 END
H 1 0 8.3002-3 293 END
CARBCD9 TEEL 2 1.0 END
H2O ? 0.1 END
END COMP

UF6 H210GENEOUS INFINITE ARRAY OF CYLINDERS H/U-1.0
READ FARM RUN=YES PLT =NO TME=150 END FARM
READ GECH
GIDEAL UNIT 1

.COM=tCCE UF6 CYLINDERI
CYLINDER 1 1 36.83 2P95.25 j
CYLINDER 2 1 38.10 2P96.52

'

CU301D 3 1 4P53.34 2P111.76
END GECH

|
READ BNDS ALL= MIRROR END BNDS .

i READ PLOT
| TTL='X - Y BLICE AT E = 0.0*
| PLT =NO FICat1IXTURE XUL=-45 YUL-45 ZUL-0 XLR=45 YLR* ELR=0

.VAX=1 VAX=0 WAX =0 UDN=0 VDN=-1 WDN=0 NAX-130

.NCD='VUCW' END |
END FLOT l
END DATA I

END
...**...................**.................................................
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: lifetime = 3.77122E-04 + or - 5.253323-06..
uf6 homogeneous infinite array of cylinders h/u=1.0

.

sentration time = 1.56224E-04 + or - 3.31035E-06
'

(- no. of initial
generations everage 67 per cent 95 per cent 99 per cent number of
skipped k effective deviation confidence interval confidence interval confidence interval histories

3 0.90778 + or - 0.00334 0.90445 to 0.91112 0.90111 to 0.91445 0.89777 to 0.91779 30000
,

i 4 0.90827 + or - 0.04333 0.90493 to 0.91160 0.90160 to 0.91493 0.89827 to 0.91827 29700
t 0 90850 + or ? 0.06336 0.90514 to 0.91186 0.90178 to 0.91522 0.89843 L3 0.91858 29400
6 0.90813 + or - 0.00337 0.90476 to 0.91151 0.90139 to 0.91488 0.89801 to 0.91825 29100 i

7 0.90816 + or - 0.00341 0.90475 to 0.91157 0.90135 to 0.91498 0.89794 to 0.91839 28800 |

|_ 8 0.90843 + or - 0.00343 0.90499 to 0.91186 0.90156 to 0.91530 0.89812 to 0.91873 28500
.

'

9 0.90908 + or - 0.00341 0.90567 to 0.91249 0.90226 to 0.91589 0.89886 to 0.91930 28200

|' 10 0.90946 + or - 0.00342 0.90603 to 0.91288 0.90261 to 0.91630 0.89919 to 0.91973 27900
! 11 0.91009 + or - 0.00340 0.90668 to 0.91349 0.90328 to 0.91689 0.89988 to 0.92029 -27600

12 0.91076 + or - 0.00337 0.90739 to 0.91413 0.90402 to 0.91750 0.90064 to 0.92087 27300
17 .-0.91236 + or - 0.00334 0.90902 to 0.91571 0.90567 to 0.91905 0.90233 to 0.92240 25800. ,

'

22 0.01144 + or -0.00345 0.90799 to 0.91489 0.90454 to 0.91835 0.90109 to 0.92180 24300
27 0.91117 + or - 0.00363 0.90754 to 0.91480 0.90391 to 0.91843 0.90028 to 0.92206 22800
32 0.91037 + or - 0.00372 0.90666 to 0.91409 0.90294 to 0.91781 0.89922 to 0.92152 21300'

37 0.91036 + or - 0.00392 0.90643 to 0.91428 0.90251 to 0.91820 0.89858 to 0.92213 19800
42 0.90770 + or - 0.00397 0.90373 to 0.91167 0.89977 to 0.91564 0.89580 to 0.91960 18300
47 0.90806 + or - 0.00419 0.90386 to 0.91225 0.89967 to 0.91644 0.89547 to 0.92064 16800
52 0.90963 + or - 0.00445 0.90518 to 0.91407 0.90074 to 0.91852 0.89629 to 0.92296 15300
57 0.90560 + or.- 0.00448 0.90112 to 0.91008 0.89664 to 0.91456 0.89217 to 0.91904 13800.

'
62 0.90302 + or - 0.00477 0.89624 to 0.90779 0.89347 to 0.91257 0.88869 to 0.91734 12300
67 0.89977 + or - 0.00489 0.89488 to 0.90466 0.88999 to 0.90955 0.88509 to 0.91444 10800 t

72 0.90051 + or - 0.00557 0.89494 to 0.90608 0.88936 to 0.91165 0.88379 t.o 0.91722 9300- |
77 0.90615 + or - 0.00585 0.90029 to 0.91200 0.89444 to 0.91785 0.88859 to 0,92370 7800 |

82 0.90268 + or - 0.00612 0.89656 to 0.90880 0.89044 to 0.91492 0.88432 to 0.92104 6300 i

87 0.90014 + or - 0.00639 0.89376 to 0.90653 0.88737 to 0.91292 0.88098 to 0.91931 4800 ,

92 0.89346 + or - 0.00743 0.68603 to 0.90090 0.87860 to 0.90833 0.87117 to 0.91576 3300 j
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uf6 bceogener as infinite array cf cylinders h/u=1.0

plot of everage k-effective by generation run.
.

s'
the line represents k-off = 0 9078 + or - 0.0033 which occure !ct 103 generations run.
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#CSAh25
UF6 CTLINDERS 4NFINITE AlutAY UF61NCYA.CJet
27GROUPNDF4 INTHOt1EDIUM
UF6 1 1.0 293 92235 5.02 92238 94.98 END
CARBCC' STEEL 2 1.0 END
E20 3 1.0 END
END COMP

UF6 ButOGENEOUS INFINITE ARRAY OF CYLINDERS H/U=0 -
READ PARM RUN=YES PLT =NO 7EE=150 END PARM
READ GEG1

GLOBAL UNIT 1
COM=lCL'E UF6 CYLINDER!
CYLINDER 1 1 36.83 2P95.25
CYLINDER 2 1 38.10 2P96.52
CUBOID 3 1 4P53.34 2P111.76
END GECM

READ BNDS ALL= MIRROR END BNDS
READ PLOT
TTL*'X = Y ELICE AT Z = 0.0*
PLT *NO PIC= MIXTURE XUL-45 YUL-45 ZUL-0 XLR=45 YLR=-45 ELR=0

. DAXal VAX=0 WAX *0 UDN=0 VDN=-1 WDN=0 NAX=130
NCH=*VUCW* END
END PLOT
END DATA
END
.....................................**....................................
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uf6 homogeneous infinite array of cylinders h/u=0

lifetime = 1.50302E-04 + or - 1.52366E-06 generation time = 3.62924E-05 + or - 6.70389E-07

-no. of initial
grneratione average 67 per cent 95 per cent 99 per cent number of

skipped k-effective deviation confidence interval confidence interval confidence interval histories

3 0.52353 + or - 0.00254 0.52098 to 0.52607 0.51844 to 0.52862 0.51589 to 0.53116 30000
4 0.52408 + or - 0.00251 0.52157 to 0.52659 0.51906 to 0.52910 0.51655 to 0.53161 29700
5 0.52460 + or - 0.00248 0.52213 to 0.52708 0.51965 to 0.52956 0.51717 to 0.53204 29400
6 0.52450 + or - 0.00250 0.52200 to 0.52700 0.51950 to 0.52950 0.51699 to 0.53201 29100
7 0.52455 + or - 0.00253 0.52202 to 0.52707 0.51949 to 0.52960 0.51696 to 0.53213 28800
8 0.52457 + or - 0.00255 0.52202 to 0.52712 0.51946 to 0.52968 0.51691 to 0.57223 28500
9 0.52419 + or - 0.00255 0.52164 to 0.52674 0.51908 to 0.52929 0.51653 to 0.53185 28200

10 0.52447 + or - 0.00256 0.52190 to 0.52703 0.51934 to 0.52960 0.51677 to 0.53216 27900
11 0.52443 + or - 0.00259 0.52183 to 0.52702 0.51924 to 0.52961 0.51665 to 0.53221 27600
12 0.52416 + or - 0.00261 0,52155 to 0.52676 0.51894 to 0.52937 0.51634 to 0.53198 27300
17 0.52463 + or - 0.00268 0.52195 to 0.52731 0.51927 to 0.52999 0.51660 to 0.53267 25800
22 0.52438 + or - 0.00282 0.521t6 to 0,52720 0.51874 to 0.53002 0.51592 to 0.53284 24300
27 0.52443 + or - 0.00299 0.52144 to 0.52741 0.51845 to 0.53040 0.51547 to 0.53338 22800
32 0.52574 + or - 0.00312 0.52262 to 0.52886 0.51950 to 0.53197 0.51638 to 0.53509 21300
37 0.52661 + or - 0.00332 0.52329 to 0.52993 0.51998 to 0.53325 0.51666 to 0.53657 19800
42 0.52588 + or - 0.00343 0.52245 to 0.52931 0.51902 to 0.53275 0.51559 to 0.53618 18300
47 0.52485 + or - 0.00368 0.52117 to 0.52853 0.51749 to 0.53222 0.51380 to 0.53590 16800
52 0.52509 + or - 0.00388 0.52121 to 0.52897 0.51733 te a.53285 0.51345 to 0.53673 15300
57 0.52580 + or - 0.00420 0.52160 to 0.52999 0.51740 to '.53419 0.51321 to 0,53839 13800
62 0.52501 + or - 0.00467 0.52034 to 0.52968 0.51567 to 0.53435 0.51100 to 0.53902 12300
67 0.52271 + or - 0.00453 0.51818 to 0.52724 0.51364 to 0.53178 0.50911 to 0.53631 10800
72 0.52252 + or - 0.00509 0.51743 to 0.52761 0.51234 to 0.53269 0.50726 to 0.53778 9300
77 0.52325 + or - 0.00508 0.51817 to 0.52833 0.51310 to 0.53341 0.50802 to 0.53848 7800
82 0.51910 + or - 0.00536 0.51374 to 0.52446 0.50838 to 0.52981 0.50303 to 0.53517 6300
87 0.51671 + or - 0.00640 0.51031 to 0.52311 0.50391 to 0.52951 0.49751 to 0.53591 4800
92 0.51274 + or - 0.00886 0.50388 to 0.52160 0.49503 to 0.53046 0.48617 to 0.53932 3300 i
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uf6 homogeneous infinite errey of cylinders h/u=0
plot of everese k-effective by generation run,

the line represents k-off = 0.5235 + or - 0.0025 which occurs for 103 generations run.
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(05AS2$ - .,

UF6 CYLINDERS INFINITE ARRAY UF6INCYB.CJW
127GROUPNDF4 INTHotNEDIUM- .

UF6 .1 '1.0 293 92235 5.02 92238 94.98 END
B 1'0 2.49006-3 293 END
CARBCESTEEL 2 1.0 END-
820 3 1.0 END

' END COMP -

''?- UF6 HOOGENEOUS INFINITE ARRAY 07 CYLINDERS B/U-0.3
?. READ FARM RUN=YES PLT =NO TME=150 END FARM

RZAD GE0H - ;
GIDBAL UNIT 1 -

;

Cuet(*E UF6 CYLINDERf '
.' CYLINDER 1 1 36.83 2P95.25
CYLINDER 2 1 '38,10. 2P96.52
CUBOID' 3'1 AP53.34 2P111.76
END GEOH r

READ BNDS ALL= MIRROR END BNDS '
READ PLOT '

'
TTL 'X .Y SLICE AT 2 = 0.0'
PLT =HO PIC WIXTURE XUL=-45 YUL-45 ZUL-0 XLR=45 YLR=-45 ZLR=0 ,

UAX=1 VAX=0 WAX =0 UDN=0 VDN=-1 WDN=0 NAX=130
Nca= vuCW END :
E,.D PLOT ,
"

END DATA
'

END
. . . . . . . . . . . . . . . * * . . . . . . . . . . . * * . . . . . . . . . . . . * * * . . . . . . . * * . . . . * * * . * * . . . . . . . * * .
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uf6 homogeneous infinite array of cylinders h/u=0.3 i

lifstime = 1.20131E-04 + or - 1.36489E-06 generation time = 2.60184E-05 + or - 5.83773E-07

no. of inittel _ .
..

generations everese - 67 per cent . 95 per cent 99 per coat number of- !

skipped k-offective' ' deviation confidence interval confidence interval confidence intervelj. histories .,

3 0.63170 + or - 0.00269 0.62901 to 0.63438 0.62633 to 0.63707 0.62364 to 0.63975 30000' !

4 0.63147 + or - 0.00270 0,61176 to 0.63417 0.62606 to 0.63687 0,62336 to 0.63957 129700 i
'

5. 0.63132. + or - 0.00273 0.62859 to 0.63405- , 0.62587 to'O.63677 0.62314 to 0.63950 29400
6 0.63182 + or - 0.00271 0.62911 to 0.63453 0.62640 to 0.63724 0.62369 to 0.63994 29100
7 0.63179 ' + or - 0.00274 0.62906 to 0.63453 0.62632 to 0.63727 0.62358 to 0.64000 28800
8 0.63199 + or - 0.00276 '0.62923 to 0.63474 0.62647 to 0.63750 0.62371 to 0.64026 28500
9 0.63195 + or - 0.00279 0.62916 to 0.63474 0.62637 to 0.63752- 0.62358 to 0.64031 28200

10 0.63203 + or - 0.00282 0.62921 to 0.6348$ 0.62640 to 0.63766 0.62358 to 0.64048 27900
11 0.63212 + or - 0.00285- 0.62928 to 0.63497 0.62643 to 0.63782 0.62359 to 0.64066 27600
12 0.63249 + or - 0.00285 0.62964 to 0.63535 ' O.62679 to 0.63820 0.62393 to 0.64105 -27300

'
17 0.63207 + or - 0.00298 0.62909 to 0.63505 0.62610 to 0.63804 0.62312 to 0.64102 25800
22 0.63326 + or - 0.00298 0.63028 to 0.63625 0.62729 to 0.63923 0.62431 to 0.64221 24300 +

27 0.63434 , + or - 0.00298 0.63136 to 0.63732 0.62838 to 0.64030 0.62540 to 0.64328 -22800 ,

32 0.63417 + or - 0.00300 ~ 0.63118 to 0.63717 0.62818 to 0.64016 0.62519 to 0.64316 21300
| 37 0.63454 + or - 0.00321 0.63133 to 0.63775 0.62812 to 0.64096 0.62491 to 0.64417 19800 |

'

42 0.63475 + or - 0.00346 0.63129 to 0.63821- 0.62782 to 0.64168 0.62436 to 0.64514 18300-..

'47 0.63514' + pr - 0.00372 0.63142 to 0.63886 0.62771 to 0.64257 0.62399 to 0.64629 ;16800|' ,

52 0.63597 + or - 0.00375 0.63223 to 0.63972 0.62848 to 0.64346 0.62473 to 0.64721- ~15300
57 0.63553 + or - 0.00397 0,63156 to 0.63949 0.62759 to 0.64346 0.62363 to 0.64743 13800
62 0.63597 + or - 0.00429 0.63167 to 0.64026 0.62738 to 0.64455 0.62309 to 0.64884 12300-
67 '0.63720 + or - 0.00441 0.63279 to 0.64161' O.62838 to 0.64602. 0.62397 to 0.65042 10800
72 0.63744 + or - 0.00480. 0.63264 to 0.64224 0.62783 to 0.64704 0.62303 to 0.65184 9300
77 0.63682 + or - 0.00515 0.63167 to 0.64197 0.62651 to 0.64713 0.62136 to 0.65228 7800
82 0.63687 + or - 0.00610 0.63076 to 0.64297 0.62466 to 0.64907 0.61856 to 0.65517 6300-

*
87- 0.63288 + or - 0.00583 0.62705 to 0.63871 0.62122 to 0.64454 0.61539 to 0.6503 7 -- 4800-
92 0.63185 + or - 0.00695 0.62490 to 0.63880- 0.61796 to 0.64574 0.61101 to 0.65269 3300
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uf6 homogeneous' infinite array of cylinders h/ua0.3
plot of average k effective by generation run. .

the line represents k*eff = 0.6317 + or -' O.0027.which occurs for., 303 generations run.
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CCSAS25
.UF6 CYLINDERS INFINITE ARRAY UF61NCYC.CJW

, 27GROUPNDT4 INTHa91EDIUM
UF6 1 1.0 293 92235 5.02 92238 94.98 ,.END

'H 1 0 '8.3002-t 293 END
CARBONSTEEL 2 1.0 END
B2O - -3 1.0 EN7
END COMP

UF6 BOK1GENEOUS INFINITE ARRAY OF CYLINDERS H/U=1.0'

READ PARM RUN=YES PLT *NO THE=150 END PARM
'

-READ GECH
GLOBAL UNIT 1

- COMaiC2E LT6 CYL3DERt
CYLINDER 1 1 36.83 2P95.25
CYLINDER 2 1 38.10 2P96.52
CUBOID 3 1 4PS3.34 2P111.76
END GECH

~ READ BNDS ALL=HIRROR END BNDS
- READ PLOT
TTL='X = Y hLICE AT E - 0.0'
plt-w PIC=HIXTURE XUL=-4$ YUL=45 ELTL=0 XLR=45 YLR=-45 ZLR=0
J, 4=1 VA%=0 WAX =0 UDN=0 VDN=-1 WDN=0 NAX=130
NCH**VUCW' END
END FLOT
END DATA
END

.
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uf 6 bamo8eneous infinite array of cylinders h/u=1.0,

no of initial
' |lifstime = - 8.48557E-05 + or - 9.34237E-07 Beneration time = 2.06261E-05 + or - 3.36743E-07 :

'

8enaratione .avere8e 67 per cent. 95 per cent 199 per cent number of
: skipped k-effective deviation confidence interval -confidence interval- confidence interval histories

3 20.8'969- + or - 0.00338 0.82631 to 0.83307 0.82293 to 0.83645 .0.81955 to 0.83983 30n00
4 0.82537 + or - 0.00340 0.82597 to 0.83277 0.82257 to 0.83617 0.81917 to 0.83956 29110
5 0.82957 + or - 0.00343 0.82614 to 0.83299 0.82271 to 0.83642 0.81928'to 0.83985 29400 j
6 0.82973 + or - 0.00346 0.82627 to 0.83310 0.82281 to 0.83664 'O.81935 to 0.84010 .29100'
7 0.83015 + or - 0.00347 0.82668 to 0.83362 0.82321 to 0.83709 0.81974 to 0.84056 28800.-
8 0.82982 + or - 0.00349 0.82633 to 0.83331 0.82284 to 0.83680 0.81935 to 0.84029 28500
9 0.82922 + or - 0.00348 0.82575 to 0.83270' O.82227 to 0.83617 0.81879 to 0.83965 '28200

,

10 0.03015 + or - 0.00339 0.82676 to 0.83353 0.82338 to 0.83692' O.81999 to 0.84030 27900 -
11 0.83044 + or - 0.00341 0.82703 to 0.83385 0.82362 to 0.83726 0.82021 to 0.84067 27600 ,

12 0.83047 + or - 0.00345 0.82702 to 0.83392 0.82358 to 0.83736 0.82013 to 0.84081~ 27300 - !
17 0.83087. + or - 0.00348 0.82739 to 0.83435 0.82391 to 0.83783 0.82043 to 0.84131 25800 t

22 0.83147 + or - 0.00358 0.82789 to 0.83505 0.82431 to 0.83863 - 0.82073 to 0.84221 24300
12 7 0.82973 + or - 0.00369 0.82604 to 0.83343 0.82234 to 0.83712 0.81865 to 0.84082- 22800
32 0.82942 + or - 0.00362 0.82580 to 0.83304 0.82218 to 0.83666 0.81856 to 0.84027 21300 ;

37 0.82898 + or - 0.00381 0.82517 to 0.83279 0.82135 to 0.83660 0.81754 to 0.84042 19800 *

42 0.82964 + or - 0.00399 0.82565 to 0.83362 0.82166 to 0.83761 0.81768 to 0.84160 '18300 . {
47 0.82826 + or - 0.00408 0.82419 to 0.83234 0.82011 to 0.83641 0.81604 to 0.84049- 16800 - t

52 0.82361 + or - 0.00368 0.81994 to 0.82729 0.81626 to 0.83096 0.81259 to 0.83464 15300-- |
57 - 0.82227 + or - 0.00350 0.81898 to 0.82557 0.81568 to 0.82886 0.81238 to 0.83216 13800

'

,

62 0.82480 + or - 0,00341 0.82139 to 0.82821 0.81798 to 0.83163 0.81456 to 0.83504 12300 *

67' 0.82537 + or - 0.00368 0.82169 to 0.82905 0.61802 to 0.83273- 0.81434 to 0.83641 -10800 i

72 0.82534 + or - 0.00406 0.82128 to 0.82940 0.81722 to 0.83346 0.81316 to 0.83752' 9300 *

77 0.82324 + or - 0.00459 0.81865 to 0.82763 0.81406 to 0.83243 0.80946 to 0.83702 7800
82 0.82660 + or - 0.00541 0.82119 to 0.83201 0.81577 to 0.83742 0.81036 to 0.84284 6300 .

87 0.83097 + or = 0.00639 0.82457 to 0.83736 0.81818 to 0.84375 0.81178 to 0.85015 4800
92 0.83429 + or - 0.00720 0.82709 to 0.84150 0.81989 to 0.84870 0.81269 to 0.85590 3300
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'1 uf6 horoogeneous infinite array, of cylinoers h/u=I.L >

plot of average k effective by generation run.
the line represents k-off = 0.8297 + or - 0.0034 which occurs for 103 generations run.
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TABLE 6
| Infinite Mass of UF6

H/U K.,,

| . 0 0.70857 i 0.00156

0.3 0.84412 1 0.00240

1.0 1.04523 1 0.00295

-

TABLE 7
Infinite Cubic Array of UF Cylinders (K,,,)6

DENSITY OF INTERSPERSED WATER
"

0 0.05 0.1 1.0

0 0.6891210.00169 0.7652110.00300 0.6810910.00265 0.5235310.00254

0.3 0.8143810.00222 0.8253910.00296 0.7437810.00265 0.6317010.00269

1.0 1.0038010.00313 0.9648310.00305 0.9077810.00334 0.8296910.00338

~ m
f TABLE 4

6 u F6.rfc Y f.c1W
Infinite Planar Array of UF Cylinders (K,,,)6

DENSITY OF INTERSPERSED WATER

0 0.05 0.1 1.0

0 0.4793910.00182' O.5638410.00258 0.5528910.00245 0.5218210.00241
' 0

0.3 0.6113210.00275 0.6641510.00292 O.6575010.00288 0.62957i0.00312

1.0 0.8355410.00384 0.8543710.00336 0.8538910.00321 0.8336010.00392

-

6
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#CSAS35 '

LUT6 CYLINDERS INFINITE PLANAR ARRAY ' UF61PCY1.CJW ,

27GROUPNDT4. .INTH0ft1EDIUM
UF6 > 1. 1.0 293.-92235 5.02 92238 94.98 END

'CARBONSTEEL 2 1.0 END
- E20

. 3 0.0000000001 END
REG-CONCRETE 4 1.0 END

'END COMP- f
.UF6 INFINITE HJGW1 ARRAY OF CYLINDERS ON CONCRETE H/U=0 1

-READ PARM RUN*YES PLT =NO THE=150 END PARM
'

,

READ C O!.
; GLOBAL UNIT 1

''
CCMatC~E UF6 CYLINDERl
CYLINDER 1 1. 36.83 2P95.25.
CYLINDER 2 1 38.10 2P96,$2
CUBOID 31 2P53,34 1000.0 -S3.34 2P111,76

'CUBOID 4 1 2PS3.34- 1000.0 -100.0 2P111.76
-END GE0H -
READ ENDS XTC=HIRROR YFCaVACUUH ZFC= MIRROR END BNDS

'

READ PLOT'
--TTL='X = Y.. SLICE AT Z = 0.0'
- PLT =NO PIC=44IXTURE XUL=-45 YUL-45 ZUL*0 XLR=45 YLR=-45 ILR=0
'UAX=1 VAX=0 WAX =0 Ur"=0 VDN=-1 WDN=0 NAX=130 ,y

NCH*'VUCW END 6

END PLOT
CD DATA 5

END n*
*e ........................................................................
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uf6 infinite planar errey of cylinders on concrete' h/u=0
, lifetime =. 2.21840E-04 v or - 6.35574E-06 ~ generation time = 5.14983E-05 + or - 2.38992E-06 '

. no. of initial
generations- average 67 per cent 95 per cent -99 per cent number ~of ;

akipped k effective. deviation confidence interval confidence interval - confidence interval histories 1

L 3 0.47939 + or - 0.00182 0.47757 to 0.48122 0.47574 to 0.48304 0.47392 to 0.48486 30000- /
|4 0.47955 + or - 0.00184 0.47771 to 0.48138 0.47588 to 0.48322 0.47404 to 0.48505' 29700

5 0.47957- + or.- 0.00185 0.47772 to 0.48143 0.47586 to 0.48328 0.47401 to 0.48514 29400
.6 0.47978 + or - 0.00186 0.47792 to 0.48164 0.47605 to 0.48350 0.47419 to 0.48536. 29100 t

7 0.47995 '+ or - 0.00187 0.47808 to 0.48183 0.47621 to 0.48370 0.47433 to 0.48557 ' 28800
8 0.47984. + or - 0.00189 0.47795 to 0,48173 0.47606 to 0.48362- 0.47417 to 0.48551 28500

'-9 0.47966 + or - 0.00190 0.47776 to 0.48156 0.47586 tn 0.48346 0.47396 to 0.48536 28200
10 0.47965 + or - 0.00192 0.47772 to 0.48157 0.47580 to 0.48349 :0.47388 to 0.48541 .27900 *

s

11 0.47990 + or - 0.00193 0.47797 to 0.48182 - 0.47605 to 0.48375- -0.47412 to 0.48568- 27600
12 0.48015 + or - 0.00193 0.47822 to 0.48208 0.47629 to 0.48401' -0.47436 to 0.48594 27300.
17 0.48048 + or --0.00203 0.47845 to 0.48251 0.47642 to 0.48454 '0.47439 to 0.48657 25800 ''

'22 0.48011 + or -.0.00213 0.47798 to 0.48225 0.47584 to 0.48438 0.47371 to 0.48652 24300
27 - 0.48087 + or - 0.00218 0.47868 to 0.48305 0.47650 to 0.48523 0.47432 to 0.48741' '22800 .
32 0.48009 + or - 0.00227 0.47782 to 0.48236 0.47555 to 0.48463 0.47328 to 0.48691 21300
37 0.48041 + or - 0.00240 0.47801 to 0.48281 0.47561 to 0.48521 0.47322 to 0.48760 19800 ''

42 0.47981 . + or - 0.00252 0.47729 to 0.48233 0.4's477 to 0.48485 0.47225 to 0.48737' 18300 ,

47 0.48035 + or - 0.00244 0.47791 to 0.48279 ~ 0.47547 to 0.48523 0.47303 to 0.48767 16800
52 0.48086 + or - 0.00251 D.47835 to 0.48336 0.47584 to 0.48587- 0.47334 to 0.48837 15300

-

,_

57 0.48106 + or - 0.00263 0.47843 to 0.48369 0.47580 to 0.48632 0.47317 to 0.48895 13800 .!

62 0.47886 + or - 0.00254 0.47632 to 0.48141 0.47377 to 0.48395' 0.47123 to 0.48649 12300 '

67 0.48034 + or - 0.00262' O.47772 to 0.48296 0.47510 to 0.48558 0.47248 to 0.48820 10800 ,

72 0.48191 + or - 0.00274 0.47918 to 0.48465 0.47644 to 0.48739 0.47370 to.0.49013 9300
77 0.48083 + or - 0.00276 0.47807 to 0.48359 0.47531 to 0.48635 0.47254 to 0.48912 7800 .

'82 0.48163 + or - 0.00339 0.47824 to 0.48501 0.47485 to 0.48840 0.47146 to 0.49179 6300
B7 0.48230 + or - 0.00391 0.47839 to 0.48620 0.47448 to 0.49011 0,47057 fo 0.49402 4800

*92 0.47881 + or - 0,00421 0.47460 to 0.48302 0.47038 to 0.48723 0.46617 to 0.49144 ~ 3300
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.

. Plot of everage k* effective by generation run,
. ,

' < . s the line represente k-off = 0.4794 ~ + or - 0,0018 which occurs for 103 generations run.
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iPCSAS25 . .

UF61PCY2.CJWUF6 CYLINDERS INFINITE FLANAR ARRAY-
270ROUPNDF4 INTHatNEDIUM
UF6 1 '1.0 293' 92235 5.02 92238 94.98 END

'H 1 0 2.49006-3 293 END-
CARBCCf. TEEL ' 2 -1.0 END

' B20 . 3 0.000000001 END
REG-CONCRETE 4 1.0 END
E 3 COMP .

UF6 INFINITE PLANAR AiN Y OF CYLINDERS ON CONCRETE H/U=0.3
, READ PARM RUN=YES YLT=NO TME=150 END PARM
iREAD GEOM
-- GLOBAL UNIT 1,

COM-!ONE UF6 CYLINDERI-

| .. . CYLINDER 1 1 36.83 2P95.25
; ' CYLINDER - 2 1 38.10. 2P96.52

CUBOID 3'1 2P53.34 1000.0 ~53.34 2P111.76
' CUBOID 4 1 2P53.34 1000.0 -100.0 2P111.76

END GEOM -
-READ BNDS XFC=ttIRM R YFC=VACULH ZFC= MIRROR END BNDS
-READ PLOT
TTL*'X = Y SLICE AT Z = 0.0'

-PLT =No PIC= MIXTURE XUL=-45 YUL=45 ZUL=0 XLR=45 YLR=-45 ELR=0
UAX=1 VAX=0 WAX =0 UDN=0 VDN=-1 WDN=0 NAX=130
NCH**VUCW' END '!
END Ptof .

END DATA
END

~

* * * * . . . . . . . . . . . . * . . . . . * . . . * . . . . . . . * * . . . * * * . . . . . . . * * . . . . . . * . . . . . . . . . . * . . . . '
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u16 infinite planer errey of cylinders on concrete h/u=0.7

lifstime = 1.74350E-04 + or - 6.49920E-06 generation time - 2.94077E-05 + or - 1.24290E-06

Wo. of initial
generations everage 67 per cent 95 per cent 99 per cent number of

skipped k-effective deviation confidence intervel confidence interval confidence intervel histories
3 0.61132 + or - 0.00275 0.60857 to 0.61407 0.60582 to 0.61682 0.60307 to 0.61957 30000
4 0.61153 + or - 0.00277 0.60R76 to 0.61430 0.60599 to 0.61707 0.60322 to 0.61984 29700
5 0.61197 + or - 0.00276 0.60921 to 0.61474 0.60645 to 0.61750 0.60369 to 0,62026 29400
6 0.61300 + or - 0.00259 0.61041 to 0.61559 0.60782 to 0.61818 0.60523 to 0.62077 29100
7 0.61296 + or - 0.00262 0.61034 to 0.61558 0.60773 to 0.61820 0.60511 to 0.62082 28800

,

8 0.61313 + or - 0.00264 0.61049 to 0.61577 0.60785 to 0.61841 0.60521 to 0.62105 28500 '

9 0.61303 + or - 0.00267 0.61036 to 0.61570 0.60770 to 0.61836 0.60503 to 0.62103 28200 1

10 0.61289 + or - 0.00269 0.61020 to 0.61558 0.60751 to 0.61827 0.69482 to 0,62096 27900 -

I
11 0.61290 + or - 0.00272 0.61018 to 0.61562 0.60746 to 0.61835 0.60474 to 0.62107 27600

'

12 0.61287 + or - 0,00275 0.61012 to 0.61562 0.60737 to 0.61837 0.60462 to 0.62112 27300
17 0.61210 + or - 0.00286 0.60924 to 0.61496 0.60638 to 0.61782 0.60352 to 0.62068 25800
22 0.61230 + or - 0.00301 0.60928 to 0.61531 0.60627 to 0.61832 0.60326 to 0.62134 24300
27 0.61116 + or - 0.00311 0.60805 to 0.61426 0.60494 to 0.61737 0.60184 to 0.62047 22800
32 0.61131 + or - 0.00331 0.60800 to 0.61462 0.60469 to 0.61793 0.60138 to 0.62124 21300
37 0.61269 + or - 0.00342 0.60927 to 0.61611 0.60585 to 0.61952 0.60244 to 0.62294 19800 '

42 0.61384 + or - 0.00354 0.61030 to 0.61739 0.60676 to 0.62093 0.60321 to 0.62447 18300
,

47 0.61500 + or - 0.00370 0.61131 to 0.61870 0,60761 to 0.62240 0.60391 to 0.62610 16800
52 0.61427 + or - 0.00382 0.61045 to 0.61809 0.60662 to 0.62191 0.60280 to 0.62573 15300
57 0.61369 + or - 0.00393 0.60976 to 0.61762 0.60584 to 0.62154 0.60191 to 0.62547 13800

. 62 0.61342 + or - 0.00430 0.60912 to 0.61772 0.60482 to 0.62203 0.60051 to 0.62633 12300
67 0.61431 + or - 0.00469 0.60962 to 0.61900 0.60492 to 0.62370 0.60023 to 0.62839 10800 ,

72 0.61431 + or - 0.00493 0.60938 to 0.61925 0.60444 to 0.62418 0.59951 to 0.62911 9300
77 0.61589 + or - 0.00512 0.61077 to 0.62101 0.60565 to 0.62612 0.60054 to 0.63124 7800
82 0.61532 + or - 0.00567 0.60965 to 0.62099 0.60398 to 0.62666 0.59831 to 0.63233 6300 |

87 0.61374 + or - 0.00648 0.60726 to 0.62022 0.60078 to 0.62669 0.59430 to 0.63317 4800
92 0.60609 + or - 0.00766 0.59843 to 0.61375 0.59077 to 0.62141 0.58311 to 0.62908 3300
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uf6 infinite planar array of cylinders on concrete h/u=0.3 y
*

plot of avernse k-effective by generation run.
the line represents k-off = 0.6113 + or - 0.0027 which occurs for '103 generations run. .
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(C3A325 t
? UF6 CYLINDERS INFINITE PLANAR ARRAY UF61PCY3.CJW :

27 CRC'PNDF4 ' INFHotNEDIUM iJ
L76 1 1.0 293: 92235 S.02 92238 94.98 END ,

j-H 2 0- 8.3002-3 293 END
,'|CARBONSTEEL ~2 1.0' END

E20 3 0.000000001 END ,

REG-CONCRETE 4 1.0 END
EM COMP $j
UF6 INFINITE PLANAR ARRAY OF CYLINDERS ON CONCRETE' B/U=1.0

'

' READ PARM RUN=YES PLT =NO THE=150 END PARM ,

- READ GECH .

''

' GLOBAL UNIT 1-
COP +=fONE UF6 CYLINDERf
CYLINDER 1 1 36.83 2P95.25-
CYLINDER. 2 1 38.10 2P96.52 |

*

CUBOID 3 1- 2P53.34 1000.0 -53.34 2P111.76
CUBOID 4 1' 2P53.34 1000.0 -100.0 2P111.76 6

END GEOM .
*: READ BNDS XFC=tilRROR YPC= VACUUM ZFC=HIRROR END BNDS

READ PLOT
, TTL='X - Y SLICE AT Z = 0.0* ,

PLT *NO PIC=HIXTURE KUL*-45 YUL-45 ZUL=0 XLR=45 YLR=-45 Z1Jt=0 ,

UAX-1 VAX=0 WAX =0 UDN=0 VDN*-1 WDN=0 NAX=130 t

- NCH='V' CW' ENDJ
END PLOT ;

END DATA .j
END. .
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uf6 infinite planer array of cylinders on concrete. h/u=1.0
lifetime = 1.276022-04 * or -~ 4.65432E-06 8eneration time = 2.18280E-05 + or - 5.75782E-07
no; of inittel'

asneratione averese 67 per cent 95 per cent 99 per cent number of
skipped, k-effective _ deviation confidence interval -confidence interval confidence interval histories

3 0.83554 + or - 0.00384 0.83170 to 0.83938 0.82786 to 0.84322 0.82402 to 0.84705 30000.

4' O.83519 + or * 0.00386 - 0.83133 to 4.83905 0.82747 to 0.84291 0.82360 to 0.84678 29700'
5 0.83525 + or - 0.00390 0.83135 to 0.83915 0.82745 to 0.84305 -0.82355 to 0.84695 29400.t

6' 0.83560 + or - 0 00393 0.83168 to 0.83953 0.82775 to 0.84345 0.82383 to 0.84738 29100'
7 0.83507 + or - 0.00393 0.83114 to 0.83900 -0.82721 to 0.84293 0.82328 to 0.84686. 28800
8 0.83528 . + or - 0.00397 0.83131 to 0.83925 0.82735 to 0.84321- 0.82338 to 0.84718 28500

|. 9 0.83534 + or - 0.00401 0.83133 to 0.83935 0.82732 to 0.84335 0.82332 to 0 84736 28200
10 0.83535 + or - 0.00405 0.83130 to 0.83940 0.82725 to 0.84345 0.82320 to 0.84751- 27900
11 0.83455 + or - 0.00401 0.83054 to C.83857 0.82652 to 0.84258 0.82251 to 0.84660 ' 27600
12 0.83471 + or - 0.00406 0.83C65 to 0.83876 0.82659 to 0.84287 0.82254 to 0.84tB7 :27300'

' #
- 17 0.83332 + or - O.00420 . 0.82912 to 0.83753 0.82492 to 0.84172 0.82071 to 0.84593 25800

22 0.83425 + or - 0.00426 0.82999 to 0.83852 0.82572 to 0.84278. 0.82146 to 0.84704 24300
27 0.83350 + or - 0.00450 .0.82900 to 0.83000 0.82451 to 0.84249 0.82001 to 0.84699 22800
32 0.83275 + or - 0.00446 0.82830 to 0.83721 0.82384 to 0.84167 0.81938 to 0.84613 21300

l- 37 0.83323 + or - 0.00465 0.82858 to 0.83788 0.82393 to 0.84253 0.81927 to 0.84718 - 19800

(. 42 0.83155 + or - 0.00490 0.82664 to 0.83645 0.82174 to 0.84135 0.81683 to 0.84626 .18300
47 0.82994 + or - 0.00490 0.82505 to 0.83484 0.82015 to 0.83974 0.81525 to 0.84464 16800 ;

- 52 0.82950 + or - 0.00509 0.82442 to 0.83459 0.81933 to 0.83967 0.81425 to 0.84476 15300 ;
.57 0.82729 + or - 0.00515 0.82214 to 0.83244 0.81699 to 0.83758 0.81184 to 0.84273' 13800 !

62' O.82853 + or - 0.00571 0.82282 to 0.83424 0.81711 to 0.83995 0.81140 to 0.84566 12300 1|
67 0.82617 + or - 0.00(39 0.81979 to 0,83256 0.81340 to 0.83894 0.80702 to 0 84533.. 10800 '|
72 0.82845 + or - 0.00676 0.82168 to 0.83521 0.81492 to 0.84198 0.80815 to 0.84874 9300-
77 0.83009 + or - 0.00734 0.82276 to 0.83743 0.81542 to 0.84477 0.80808 to 0.85211 7800
82 0.83783 + or - 0.00728 0.83055 to 0.84511 0.82328 to 0.85238 0.81600 to 0.85966 6300

| 87 0.83810 + or - 0.00871 0.82938 to 0.84681 0.82067 to 0.85553 0.81195 to 0.86424 4800~ ti
| 92 ~ 0.83402 + or - 0.01101 0.82301 to 0.84503 0.81200 to 0.85604 0.80100 to 0.86704 3300
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uf6 infinite planar array of cylinders on c.oncrete h/u=1.0 [
plot cf everage k-effective by generation run, !

'

. , '_
the'line represents k-eff = 0.8355 + or - 0.0036 which occurs for 103 ganerations run, . ,
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(CSA525
UF6 CYLINDEk3 INFINITE PLANAR ARRAY UF61PCY4.CJW

. 27GROUPNDF4 . INFIDf1EDIUM
UF6 1 1.0 293 92235 $.02 92238 94.98 END
CARBONSTEEL 2 1.0 END
H2O 3 0.05 END
PEG-CONCRETE 4 1.0 END
END COMP

- UF6 INFINITE PLANAR ARRAY OF CYLINDERS ON CONCFJTE H/U=0
4AD PARM RUN=YES PLT =NO IME=1$0 END PARM

AEAD GEO4
GIDBAL UNIT 1
Curt !Ca'E UF6 CYLINDER!
CYLINDER 1 1 36.83 2P93.2%
CYLINDER 2 1 38.10 2P96.52
CUBOID 3 1 2PS3.34 1000.0 -53.34 2P111.76
CUBOID 4 1 2P53.34 1000,0 -100.0 2P111,76

END GECt1

READ BND5 XFCat4IRROR YFC= VACUUM ZFC MIRROR END BNDS
kEAD PLDT
T11.= 'X - Y ELICE AT E = 0.0'
PLT =NO PIC= MIXTURE XUL=-45 YUL-45 ZUL=0 XLR=45 YLR=-45 ZLR=0
UAX-1 VAX-0 WAX =0 UDN=0 VDN=-1 WDN=0 NAX=130
NCH='VUCW' END
END PLOT
END DATA
END
.e*.............................+......**....******.******++....++...***
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_f.uf 6 infinite pioner errey of cylinde'rs on cancrete h/u=0
..

'1.60499E-03 + or =1.98822E-05 generation time =- 4.13257E-04 + or - 1.00625E-05 'tlifetime ='
no of inittel !

generatione. everess
.

67 per cent 95 per cent-- 99 per cent. number of

[ .. skipped k-effective devietton confidence interval confidence interval confidence interval histories |
3 0.56384 + or - 0.00258- -0.56126 to 0.56643 0.55867 to 0.56901 0.55609 to 0.57159 30000 .;

~'
e ~ 0.56308 + or - 0.00250 0.56059 to 0.56558 0.55809 to 0.56808 0.55560 to 0.57057 29700

'5 0.56352 + or - 0.00248 -0.56104 to 0.56601 0.55856 to 0.56849 -0.55608 to 0.57097 29400"-
6 0.56395 + or - 0.00247 0.56148 to 0.56642 0.55901 to 0.56889- 0.55654 to 0.57136 29100

,

7 0.56375. + or - 0.00249 0.56126 to 0.56623 0.55877 to 0.56872 0,5$628 to 0.57121 28800
8 0.56445 + or - 0.00241 0.56204 to 0.56686 0.55963 to 0.56927 0.55722 to 0.57168 28500 t

9 0.56441 + or - 0.00244 0.56198 to 0.56685 0.55954 to 0.56929-~ 0.55711 to 0.57172' 28200 -|
10 0.56483 + or - 0.00243 0.56240 to 0.56725- 0,55997 to 0.56968 0.55755 to 0.57210 27900
11 0.56532. + or - 0.00240 0.56292 to 0.56772 0.56052 to 0.57012 0.55812 to 0.57252 .27600'- '

' 12 0.56503 + or - 0.00241 0.56262 to 0.56744 0.56021 to 0.56985- ''0.55780 to 0.57226- 27300 ,

17 0.56602 + cr - 0.00239 0.36363 to 0.56840 0.56125 to 0.57079 0.55886 to 0.57317. 25800 E!
22 0.56548 + or - 0.00250 0.56298 to 0.56797 0.56048 to 0.57047 0.55799 to 0.57297 24300 '->

'

27 0.56517 + or - 0.00255 0.56262 to 0.56772 0.56007 to 0.57027 .0.55752 to 0.57282 22800
32 0.56503 + or * 0.00256 0.56247 to 0.56759 0.55990 to 0.57016 0.55734 to 0.57272 21300 |

-37 0.56519 + or - 0.00260 0.56258 to 0.56779 0.55998 to 0.57039 0.5$738 to 0.57299 19800 t

42 0.56582 + or - 0.00268 0.56314 to 0.56850 'O.56045 to 0.57119 0.55777 to 0.57387 18300- _}
47 0.56530 + or - 0.00271 0.56259 to 0.56802 0.55988 to 0.57073 0.55716 to 0.57344 "16800

,

52 0.56409 + or - 0.00278 0.56131 to 0.56688 0.55852 to C.56966 0.55574 to 0,57245 15300
57 0.56398 + or - 0.00308 0.56089 to 0.56706 0,55781 to 0.57014 0.55473 to 0.57322 13800 .

62 0.56414 + or - 0.00320 0.56094'to 0.56734 0.55773 to 0.57054 0.55453 to 0.57374 12300c 'f
67 0.56411. + or - 0.00344 0.56067 to 0.56755 0,55724 to 0.57099 0;55380 to 0.57443 10800. !

72 0.56315 + or - 0.00348 0.55967 to 0.56663 0.55619 to 0.57011 0,55271 to 0.57359 9300 ;

77 0.56458 + or - 0.00377 0.56081 to 0.56835 0.55703 to 0.57212 0.55326 to 0.57589 -7800 '|
82 0.56336 + or - 0.00424 0.55912 to 0.56760 0.55489 to 0.57183 0.55065 to 0.57607 '6300 ='
87 0.56553 + or - 0.00527 0.56026 to 0.57080 0.55499 to 0.57607 0.54972 to 0.58134 4800 ,

92 0.56622 + or - 0.00589 0.56033 to 0.57211 .0.55445 to 0.57799' O.54856 to 0.58388 3300 ,I
i
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.-i- uf6 infinite planar array of cylinders on concrete h/u=0

.
plot J average k-effective by generation run. -d

'

*
' the 1.ine represents k eff = 0,5638 + or - 0.0026 which occurs for 103 generations run.i

0.5468' O.5928 0.6386 '!
-
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fCSA325
UF6 CYLINDERS INFINITE PLANAR ARRAY UF6TPCYS.CJW
27GRCTJPNDP4 . INTflCetEDIUM ,

UF6 1 1.0 293 92235 5.02 92238 94.98 END
-H 1 0 2.49006-3 293 END
CARBONSTEEL 2 1.0 END >

. !!20 3 0.05 END
-REG-CONCRETE 4 1,0 END

END COMP

t!F6 INFINITE PLANAR ARRAY OF CYLINDERS ON CONCRETE H/tf=0.3
-READ PARM RUN*YES PLT =NO D4E=150 END FARM

READ CECM

GLOBAL UNIT 1
'

CCH=fC;E UF6 CYLINDERI
'

CYLINDER 1 1 36.83 2P95.25
CYLINDER 2 1 38.10 2P96.52
CUBOID 3 1 2P53.34 1000.0 -53.34 2P111.76
CUBOID 4 1 2P53.34 1000.0 -100.0 2P111.76
END GE04
READ BNDS KFCMdIRROR YFC= VACUUM ZFC= MIRROR END BNDS j

READ PLOT
TTL='X - Y SLICE AT E = 0.0*
PLT =NO PIC= MIXTURE XUL=-45 YUL-45 ZUL=0 XLR=45 YLR=-45 ELR=0 ,

UAK-1 VAX=0 WAK=0 UDN=0 VDN=-1 WDN=0 NAX=130
NCB='VUCW' END
END PLOT

,

END DATA
END
...............................................................*****.......

>

9

.

B

,

r

>

'

r

a



. , , . - . ~ - . , - . . =, _ - ~
.

J

- :. t.

" / _J |i

. .;

I

uf6 infinite planar array of cylinders on concrete h/u=0.3
Lifetime * 1.23203E-03 + or -

' '
no. of init141

'

1.83014E-05 8eneration time = 2.91200E-04 + or - 8.59792E-06 .t

8enerations evere8e 67 per cent 95 per cent- 99 per cent. number of - ,

aktpped k-effective deviation - confidence intervel confidence interval confidence interval historiae i

3 0.66415 + or - 0.00292 0.66123 to 0.66707 0.65832 to 0.66999 0.65540 to 0,67291. 30000'
4 0.66458 + or - 0.00292 0.66166 to 0.66749 0.65874 to 0.67041 0.65583 to 0.67333 29700 |

5 0.66486 '+ or - 0.00293 0.66193 to 0.66779' O.65900 to 0.67072 0.65606 to 0.67366 29400 j
6 0.66496 + or - 0.00296 0.66200 to 0.66792 0.65904 to 0.67088 0.65608 to 0.67385 29100 g

7- 0.66529 + or - 0.00297 0.66231 to 0.66826 ' O.65934 to 0.67124' O.65637 to 0.67421 28800- t

8 0.66504 4 or - 0.00299 0.66204 to 0.66803 0.65905 to 0.67103 0.65606 to 0.67402 28500'
9 0.66499 + or - 0.00303' O.66197 to 0,66802 0.65894 to 0.67105' O.65591 to 0.67407 28200 -

10 0.66472 + or - 0.00305' O.66167 to 0.66777 0.65863 to 0.67081 0.65558 to 0.67386 -27900
11 0.66474 + or - 0.00308 0.66166 to 0.66782 0.65858 to 0.67090 0.65550 to 0.67398 27600 ,

12 0.66537: + or - 0.00305~ 0.66232 to 0.66842 0.65927 to 0.67146 'O.65622 to 0.67451- 27300 #f
17 0.66569 + or - 0.00314 0.66255 to 0.66884 0.65940 to 0.67198| 0.65626 to 0.67512 .25800
22 0.66579 + or - 0.00322 0.66257 to 0.66901- 0.65935 to 0.67223 0.65613 to 0.67545 24300 >

27 0.66494- + or - 0.00329 0.66165 to 0.66823 0.65835 to 0.67152 0.65506 to 0.67481 22800 ;

32 0.66513 + or - 0.00348 0.66165 to 0.66661 0.65817 to 0.67209 0.65470 to 0.67557 21300 -;
37 0,66422 + or - 0.00357- 0.66065 to 0,66778 0.65709 to 0.67135 0.65352 to 0.67492 19800

'

'

42 0.66356 .+ or - 0.00364 0.65991 to 0.66720 0.65627 to 0.67084 ~
0.65127 to 0.67407. 16800
0.65263 to 0.67448 18300- - .

'47' O.66267 + or - 0.00380 0.65887 to 0.66647 0.65507 to 1.67027
-- 52 - 0.66394 + or - 0.00407 0.65987 to 0.66801. 0.65580 to 0.67207 0.65174 to 0.67614 15300 -{

57 0.66331 + or - 0.00436 0.65895 to 0.66767 0.65459 to 0.67203 0.65023 to 0.67639 13800 ;

62 0.66374 + or - 0.00482 0.65892 to 0.66855 0.65411 to 0.67337 0.64929 to 0.67818' 12300 .

67 0.66503 + or - 0.00535 0.65969 to 0.67038 0,65434 to 0.67573 0.64899 to 0.68107 10800 .

72 0.66239 + or - 0.00553 0.65686 to 0.66792 0.65132 to 0.67346 0.64579.to 0.67899 9300
77 0,66052 + or - 0.0063J 0.65419 to 0.66686 . 0.64786 to 0.67319 0.64152 to 0.67952 7800 '

82 0.66707 + or - 0.00643 0.66063 to 0.67350 0.65420 to 0.67993 0.64777 to 0.68636 6300
87 0.67194- + or - 0.00734 0.66460 to 0.67928 0.65726 to 0.68662 0.64992 to 0.69396 4800-
92 0.67337 + or - 0.00860 0.66477 to 0.68196- 0.65617 to 0.69055 0.64757 to 0.69916 3300
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' uf6 infinite planar errey~of cylinders on concrete h/u=0.3 |,

. ,
plot of everste k* effective by generation run. .

_ the line represents k-off = 0.6642 + or - 0.0029 which occurs for 103 generations run. '!
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(CSA323 '
>UF6 CYLINDERS INFINITE PLANAR ARRAY

,

UF61PCY6.CJW
27GRC;1PNDF4 INFHCPt9.DIUM
UF6.. 1 1.0 293 92235 5.02 92238 94.98' END

' d

l .B.. .. 1 0 8.3002-3 293 END
I LCARBC'ZSTEEL 2 1,0 END P

: IL20 3 0.05.END |
'

4
REG-CONCRETE 6 1.0 END
END COMP ; !

' UF6 INFINITE PLANAR ARRAY OF CYLINDERS ON CONCRETE ft/U=1.0
' '

READ PARM RUN=YES PLT =NO THE=150 END PARM - f
READ GECH

iOLOBAL UNIT 1
' CCH= f DNE UF6 CYLINDERI t

:

-CYLINDER 1-1 36.83 2P95.25 ;

; CYLINDER 2 1 38.10 2P96.52

CUBOID 3 1 2P53.34 1000.0 -53.34 2P111.76
CUBOID 4 1 2P$3.34 2000.0 -100.0 2P111.76 |
END GECM.

~

DREAD BNDS XFC=+IIRROR YFC= VACUUM EFC=tf1RROR END BNDS
READ PLOT ,

TTL='X - Y SLICE AT E * 0.0'
fPLT =NO PIC M IXTURE XULa-45 YULa45 ZUL*0 XLR=45 YLR=-45 ELR=0

UAX=1 VAX=0 WAX *O UDN=0 VDN=+1 WDN=0 NAX=130 ,

NCH='VUCW' END ,

END PLOT . p

END LATA
' fEND'
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vf6 infinite pioner errey of cylindere on concrete 'h/u=1.0 ;
jlifttime = 8.19019E-04 + or, 1.72423E-05 generation time = 1.368857.-04 t or - 5.18942E-06 "

<no.,of initial
,'i;

, ,

aktppedJ k-effective
_

67 per cent , 9'i por cent 99 per cent nunber ofgsnar eti ons average
. deviation' confidence interval confidence interval confidence interval . histories i

3 0.81437 e or * 0.00336 0.85100 to 0.85773 0.84764 to 0.86110 0,84427 to 0.86446 - 30000
'4: 0.85488 + or - 0.00336 0.85152 to 0.85824 0.84816 to 0.86160 0.84480 to 0.86496 29700

5 0.85476 + or - 0.00339 0.85137 to 0.85815 0.94798 to 0.86155 ~ 0.84458 to 0.86494 29400
,

6 0.85494 + or - 0.00342 0.85152 to 0.85836 0 84809 to 0.86179 0.84467 to 0.86521 - 29100 '

7 0.85484 + or - 0.00346 0.85138 to 0.85830 0.84793 to 0.86176 0.84447 to 0.86521 28800 -

8 0.85489 + or - 0.00349 0.85140 to 0.85839 0.84791. to 0.86188 ~0.84441 to 0.86537 28500- j
9 0.85475- + or - 0.00353 0.85122 to 0.85827 0.84769 to 0.86180 0.84416 to 0.86533 28200

10 0.85480. + or - 0,003$7 0.85123 to 0.85836 0,84767 to 0.86193 0.84410 to 0.86550 27900- .;

' 11 0.85536 + or - 0.00356 0.85180 to 0.85892 0.84824 to 0.86248 0.84468 to 0.86604 27600
''

12 0.85611 + or - 0.00352 0.85259 to 0.85963 0.84907 to 0.86314 0.84555 to 0.86666,. 27300
'

17 0.85556 + or - 0.00365 0.85191 to 0.85921 0.84827 to 0.84286 0.84462 to 0.86651 25800
22 0.85461 + or - 0.00348 0.85112 to 0.85809 0.84764 to 0.861J7 0.84416 to 0.86506 24300 |
27 0.85300 + or - 0.00353 0.84947 to 0.85653 0.84594 to 0.86005 0.84242 to 0.86358 22800 |
32 0.85295 1 or - 0.00373 0.84922 to 0.85669 0.84$48 to 0.86042 0.84175 to 0.86416 21300 1

42 -
~ 0.85409 + or - 0.00391 0.85018 to 0.85800 0.84627 to 0.86191' O.84236 to 0.86582 1980037
0.85434 + or - 0.00412 0.85022 to 0.85845 0.84610 to 0.86257 0.84199 to 0.86668 '18300 5

47 0.85349 + or - 0.00429 0.84920 to 0,85778 0.84491 to 0.86207 0.84062 to 0.86636 16800
52 0.85360 e or - 0.00459 0.84901 to 0.85820 0.84442 to 0.86279 0.83982 to 0.86738 15300 ;

57 0.85170 + or - 0.00501 0.84669 to 0.85671 0,84168 to 0.86172 0.83667 to 0.86672 13800
62 0.85270 . + or - 0.00539 0.04731 to 0.85810 0.84192 to 0.86349 0.83652 to 0.86888 12300 t

67 0.85291 + or - 0.00592 0.84698 to 0.85883 0.84106 to 0.86475 0.83514 to 0.87067 10800 ,

72 0.85643 + or - 0.00644 0.84999 to 0.86287 0.84356 to 0.86931 0.83712 to 0.87575 9300 ;

77 0.85407 + or - 0.00718 0.84690 to 0.86125 0.83972 to 0.86842 0 83255 to 0.87560 7800
-

82 0.85019 + or - 0.00772 0.84247 to 0.85791 0.83475 to 0.86564 0.82703 to 0.87336 6300
87 0.85026 + or - 0.00963 0.84064 to 0.85989 0.83101 to 0.869$2 0.82139 to 0.87914 4800
92 0.84180 + or - 0.01282 0.82897 to 0.85462 0.81615 to 0.86745 0.80333 to 0.88027 3300
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. of6 infinite planar arrey of cylinders on concrete h/v=1.0

. .
Plot of everage k-offective by generation run,

' the line represente k-eff = 0.a544 + or - 0.0034 which occurs for 103 senerations run.
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ESAS25
LT6 CYLINDERS INFINITE PLANAR ARRAY LT61PCY7.CJW
27GROUPNDF4 INTIKitiEDIUM
UF6 1 1.0 293 92235 5,02 92238 94.96 END

CARBCLSTEEL 2 1.0 IND
Rto 3 0.1 IND
REG-CONCRETE 4 1.0 END
END C0HP
UT6 INFINITE PLANAR ARRAY OF CYLINDERS ON CONCRETE !!/U=0
READ PARM RUN=YES PLT =NO THE=150 END PARM
READ GE0H
GLOBAL UNIT 1
CCH=!ONE UF6 CYLINDER!
CYLINDER 1 1 36.83 2P95.25
CYLINDER 2 1 38.10 2P96.52
CUBOID 3 1 2P53.34 1000.0 -53.34 2P111.76
CUBOID 4 1 2P53.34 1000.0 -100.0 2P111.76
END Gt0M
READ BNDS XFC=ti1RROR YFC* VACUUM ITC= MIRROR END BNDS
READ PLOT
TT.='X - Y SLICE AT Z = 0.0'

. PLT * NO PIC41IXTURE XUL=-45 YUL*45 ZUL=0 XLR=45 YLR=-45 ILR=0
t)AX-1 VAX=0 WAX =0 UDN=0 VDN=-1 WDN=0 NAX=130
NCH='VUCW' END
END l' LOT
END DATA
END

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . * * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . * * * . . .
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uf6 infinite planar array of cylinders on concrete h/u=0
lifetime * 9.5988&E-04 + or - 1,04242E-05 8eneration time = 2.84823E-04 + or - 6.96641E-06
no. of initial .

Brnarations everage 67 per cent 95 per cent 99 per cent number of
skipped k-effective deviation confidence inte; vel confidence interval confidence interval histories

3 0.55289 + or - 0.00245 0.55044 to 0.55535 0.54799 to 0.55780 0.54553 to 0.56026 30000
4 0.55339 + or - 0.00243 0.55096 to 0.55582 0.54854 to 0.55825 0.54611 to 0.56068 29700
5 0.55330 + or - 0.00245 0.55085 to 0.55575 0.54840 to 0.55820 0.54595 to 0.56065 29400
6 0.55301 + or - 0.00246 0.55055 to 0.55547 0.54809 to 0.55793 0.54564 to 0.56039 29100
7 0.55280 + or - 0.00248 0.55032 to 0.55528 0.54785 to 0.55775 0.54537 to 0.56023 28800
8 0.55281 + or - 0.00250 0.55031 to 0.55531 0.54781 to 0.55781 0.54530 to 0.56032 28500
9 0.55293 + or - 0.00253 0.55040 to 0.55545 0.54787 to 0.55798 0.54535 to 0.56050 28200

10 0.55283 + or - 0.00255 0.55028 to 0.55538 0.54773 to 0.55793 0.54517 to 0.56048 27900
11 0.55242 + or - 0.00255 0.54988 to 0.55497 0.54733 to 0.55752 0.54478 to 0.56006 27600
12 0.55237 + or - 0.00257 0.54979 to 0.55494 0.54722 to 0.55752 0.54465 to 0.56009 27300
17 0.55117 + or - 0.00257 0.54860 to 0.55373 0.54603 to 0.55630 0.54347 to 0.55887 25800
22 0.55053 + or - 0.00268 0.54785 to 0,5?'21 0.54517 to 0.55589 0.54249 to 0.55857 24300
27 0.55021 + or - 0.00276 0.54746 to 0,55297 0.54470 to 0.55572 0.54195 to 0.55848 22800
32 0.55063 + or - 0.00290 0.54773 to 0.55353 0.54483 to 0.55643 0.54193 to 0.55933 21300
37 0.54964 + or - 0.00304 0.54660 to 0.55269 0.54356 to 0.55573 0.54051 to 0.55877 19800
42 0.54957 + or - 0.00327 0.54631 to 0.55284 0.54304 to 0.55611 0.53978 to 0,55937 18300
47 0.55132 + or - 0.00345 0.54787 to 0.55477 0.54443 to 0.55822 0.54098 to 0.56166 16800
52 0.55169 + or - 0.00361 0.54808 to 0.55530 0.54447 to 0.55891 0.54086 to 0.56252 15300
57 0,55203 + or - 0.00375 0.54827 to 0.55578 0.54452 to 0.55953 0.54077 to 0.56328 13800
62 0.55443 + or - 0.003 71 0.55072 to 0.55813 0.54701 to 0.56184 0.54331 to 0.56555 12300
67 0.55322 + or - 0.00404 0.54918 to 0.55726 0.54515 to 0.56129 0.54111 to 0.56533 10800
72 0.55431 + or - 0.00431 0.55000 to 0.55862 0.54568 to 0.56294 0.54137 to 0.56725 9300
77 0.55340 + or - 0.00431 0.54910 to 0.55771 0.54479 to 0.56202 0.54049 to 0.56632 7800
82 0.55574 + or - 0.00481 0.55092 to 0.56055 0.54611 to 0.56536 0.54130 to 0.57018 6300
87 0.55765 + or - 0.00535 0.55230 to 0.56300 0.54696 to 0.56835 0.54161 to 0.57369 4800
92 0.55516 + or - 0.00658 0.54857 to 0.56174 0.54199 to 0.56833 0.53540 to 0.57491 3300
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uf6 infinite planar array of cylinders on concreto ; h/u=0

plot of average k+ effective by generation run.
the line represents k-off = 0.5529 + or - 0.0025 which occurs for 103 generations run.
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.#CSAS25 . . . . ,

t!T6 CYLINDERS INFINITE PLANAR ARRAY UF61PCYO.CJW
27GRt7JPMDF4- . INTBottEDIIM

; UF6 1 1.0 293 92235 5,02 92238 $4.98 END i

H 1 0 2.49006-3 293 END '

CARBC: STEEL 2 1.0 END-
H2O 3 0.1- END

'

REO-CONCRETE 4 1. D ' END,

' END COMP
. UF6 IITINITE PLANAR ARRAY OF CYLINDERS ON CONCRETE H/U=0.3 -

READ PARM RUN=YES PLT =NO TPE=150 END PARM
READ CEOM

. GLOBAL UNIT 1
- CCHa!(EE UF6 CYLINDERI

CYLINDER 1'1 36.23 2F95.25
-CYLINDER- 2 1 .38.10 2P96.52

CUBOID 3. 1- 2PS3.34-'1000.0 -53.34 2F111,76

CUBOID 4-1 2PS3.34 1000.0 -100.0 fP111.76 '

*

END GECH
READ BNDS XFC=HIRROR YFC= VACUUM ZFC= MIRROR END BNDS'
READ PLOT
TTL='X - Y- SLICE AT Z = 0.0'

' PLT =NO PIC= MIXTURE XUL=-45 YUL=45 ZUL=0 XLR=45 YIJt-45 ILR=0
UAX=1 VAX=0 WAX =0 UDN=0 VDN=-1 WDN*0 NAX=130

'
NCH='VUCW' END
END PLOT ,

'END DATA
. END'
ee** ........e****e....**.....****....... ****** . *****....***** ... .....
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uf6 infinite pioner errey of cylinders on concrete h/u=0.3-
' lifetime = 7.58328E-04 + or - 9.64657E-06 8eneration time = 2.00134E-04 + or - 4.60944E-06
no, of initial

82nerations. evere6e. 67 per cent 95 per cent 99 per' cont number of
skipped k-effective deviation confidence intervel confidence intervel confidence intervel histories

3 0.65750 + or - 0.00288 0.65462 to 0.66038 0.65173 to 0,66327 0.64885 to 0.66615 30000
'6 0.65712 + or - 0.00289 0.65423 to 0.66001 0.65135 to 0.66290 0.64846 to 0.66579 29700
5- 0.65686' + or - 0.00291 0.65375 to 0.65977 0.65105 to 0.66267 0.64814 to 0.66558 29400
6 0.65760 + or - 0.00284 0.65476 to 0.66044 0.65193 to 0.66328 0.64909 to 0,66612 29100
7 0.65775 + or - 0.00286 0.65488 to 0.66061 0.65202 to 0.66348 0.64915 to 0.66634 28800
8 0.65722 + or - 0.00285 0.65437 to 0.66006 0.65153 to 0.66291 0.64868 to 0.66575 28500
1 0.65752 + or - 0.00286 0.65466 to 0.66038 0.65180 to 0.66324 0.64894 to 0.66610 28200 ,

''10 0.65783 + or - 0.00287 0.65495 to 0.66070 0.65208 to 0.66357 0.64921 to 0,66645 '27900-
11 0.65767 + or - 0.00290 0.65497 to 0.66078 0,65206 to 0.66368 0.64916 to 0.66659 27600 |

12 0.65801 + or - 0.00293 0.65508 to 0.66094 0.65214 to 0.66388 0.64921 to 0.66681 27300
17 0.65856 + or - 0.00308 0,65548 to 0.66164 0.65240 to 0.66471 0.64933 to 0.66779 25800 ,

22 0.65766 + or - 0.00320 0.65446 to 0.66085 0.65126 to 0.66405 0.64806 to 0.66725 24300 i

27 0.65848 + or - 0.00329 0.65519 to 0.66177 0.65190 to 0.66506 0.64861 to 0.66834 22800
32 0.65816 4 or 0.00334 0.65481 to 0.66150 0.65147 to 0.66484 0.64813 to 0.66819 21300 I

37 0.65916 + or - 0.00347 0.65569 to 0.66262 0.65223 to 0.66609 0.64876 to 0.66955 19800 -i
42 0.65817 + or - 0.00358 0.65459 to 0.66175 0.65100 to 0.66533 0,64142 to 0.66891 18300 f
47 0,65848 + or - 0.00384 0.65464 to 0.66232 0.65080 to 0.66616 0.64695 to 0.67000 16800
52 0.65876 + or - 0.00386 0.65490 to 0.66262 0.65104 to 0.66648 0.64718 to 0.67034 15300
57 0.65852 + or - 0.00423 0.65429 to 0.6627% 0.65006 to 0.66697 0.64583 to 0.67120 13800 i

62 0.65892 + or - 0.00449 0.65443 to 0.66341 0.64994 to 0.66790 0.64545 to 0.67239 12300
67 0.65962 + or - 0.00471 0.65491 to 0,66432 0.65020 to 0.66903 0.64549 to 0.67374 10800
72 0.66072 + or - 0.00531 0.65541 to 0,66603 0.65010 to 0.67133 0.64480 to 0.67664 9300
77 C.65862 + or - 0.00620 0.65242 to 0.66482 0.64622 to 0.67102 0.64002 to 0.67722 7800
82 0.66013 + or - 0.00636 0.65378 to 0.66649 0.64742 to 0.67284 0.64107 to 0.67920 6300
87 0.66203 + or - 0.00713 0.65491 to 0.66916 0.64778 to 0.67629 0.64065 to 0.68341 4800 :S
92 0.66149 + or - 0.00696 0.65453 to 0.66844 0.64757 to 0.67540 0.64062 to 0.68236 3300 i
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uf6 infinite pioner errey of cylinders on concrete h/u=0.3

plot of everese k-effective by generation run,
the line represents k-off = 0.6575 + or - 0.0029 which' occurs for 103 senerations run. '
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(CSA325
UF6 CYLINDERS INFINITE Pts.NAR ARRAY UF61PCY9.CJW *

27GROUPNDF4 INTHoffEDIUM -
UF6: .1 1.0 293 92235 5.02 92238 94.98 END e

~B 1 0 6.3002-3 293 END
CA K STEEL' .2 1.0 END !

' H2O 3 0.1 END i

REG-CONCRETE 4 1.0 END
END CCHP -
UF6 INFINITE PLANAR ARRAY OF CYLINDERS ON CONCRETE B/U=1.0
READ PARM RUN=YES PLT =No IME=150 END PARM

' READ GECH
CLOBAL UNIT 1 ,

COHatONE UT6 CYLINDERI
' CYLINDER 1 1 36.83 2P95.25
LCYLINDER 2 1 38.10 2P96.52 i

CUBOID 3 1 2P53.34 1000.0 -53.34 2P111.76 ,

CUDOID 4 1 2P53.34 1000.0 -100.0 2P111.76 ?

END GECH
: READ INDS XTC= MIRROR YFC= VACUUM ZFC= MIRROR END ENDS
READ PLOT

. ,

' TTLa*X - Y SLICE AT E = 0.0' ;

PLT-NO PIC= MIXTURE XUL=-45 YUL=4 5 2UL=0 XUt=45 YLR=-45 ILR=0
UAX=1 VAX=0 WAX =0 UDN=0 VDN=-1 WDN=0 NAX=130
NCH='WCN' END '

END PLOT ;
END DATA
END

...........................................**...................;..........
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uf6 infinite planar array of cylinders on concrete h/u=1.0 !
.11fetime'= 4.95698E-04 + or - 8.31249E-06 ' :seneration time = 1.05619E-04 + or ' 2.83710E-06- -;
no.: of initial
- generations . sverage 67 per cent 95 per cent . 99 per cent number of.

_'jskipped k-offective deviation confidence interval confidence interval confidence interval histories
3' O.85389 + or - 0.00321 0 85068 to 0.85710 0.84746 to 0.86031 'O.84425 to 0.86353 30000 1

4 0.85359 + or - 0.00323 0.85036 to 0.85682 0.84713 to 0.86005 0.84390 to 0.86328- 29700 - j
5 ~ 0.85372 + or - 0.00326 0.85046 to 0.85698 . 0.84720 to 0.86024 0.84394 to 0.86350 29400 ',6 0.85336. + or * 0.00327 0.85008 to 0.85663 J.84681 to 0.85990 0.84353 to 0.86318 29100
7' O.85355 + or - 0.00330 0.85025 to 0.85685'- 0.84695 to 0.86016 0.84365 to 0.86346 - 28800 'i
8 0.85384 + or - 0.00332- 0.85051 to 0.85716 . 0.84719 to 0.86049 0.84386 to 0.86381- 28500; '

9 0.85405 + or - 0.00335 0.85069 to 0.85740 0.84734 to 0.86075 0.84399 to 0.86411. '28200-
*

10 0.85399 .+ or - 0.00339 0.85060 to 0.85738 0.84721 t:, 0.86077 0.84383 to 0.86416 -27900
11 0.85447 + or - 0.00339 0.85107 to 0.85786 0.84768 to 0.86125 0.84429 to 0.86465 -27600- |

'I12 0.85415 + or - 0.00342 ' 0,85074 to 0.85757 0.84732 to 0.86099 0.84391 to 0.86440. 27300
- 17 0.85443 + or - 0.00358 0.85085 to 0.85800. 0.84728 to 0.86158 0.84370 to 0.86515 25800

. 122 0.85499 + or = 0.00370 0.85129 to 0.85869 0.84759 to 0.86240 0.84389 to 0.86610 24300'
27 0.85369 + or - 0,00376 0.84993 to 0.85746 0.84617 to 0.86122 - 0.84240 to 0.86498 . 22800 j
32 0.85166 + or - 0.00381 0.84785 to 0.85548' O.84404 to 0.85929 0.84022 to 0.86310 21300 ,1

37 0.85234 + or - 0.00398 '0.84836 to 0.85632 0.84439 to 0.86030 0.84041 to 0.86428 19800 ~1

42 0.85206 + or - 0,00426 .0.84780 to 0.85632 0.84354 to 0.86057 0.83-28 to 0.86483 18300
47- 0.85456 + or - 0.00438 0.85018 to 0.85894 0.84589 to 0.86332 0.84142 to 0.86770 16800
32 0.85397 + or - 0.00449 0.84947 to 0.85846 0.84498 to 0.86295 0.84049 to 0.86744 15300
57 0.85546 + or - 0.00475 0.85071 to 0.86021 0.84596 to 0.86496 0.84121 to 0.86971 13800
62 0.85837 -+ or - 0.00493 0.85344 to 0.86330 0.84851 to 0.86823- 0.84358 to 0.87316 12300
67 0.86004 + or - 0,00527 0.85477 to 0.86531 0.84949 to 0.87059 0.84422 to 0.87586 10800

. 72 0.85833 + or - 0.00559 0.85274 to 0.86392 0.84715 to 0.86951 0.84156 to 0.87509 9300'
77 0.85421 + or - 0.00618 0.84804 to 0.86039 0.84186 to 0.86656 0.83569 to 0.87274 7800
82 0.85728 + or - 0.00699 0.85030 to 0.86427 0.84331 to 0.87125 0.83633 to 0.87824 6300
87 0.85975 + or - 0.00852 0.85123 to 0.86827 0.84271 to 0.87679 0.83419 to 0.88531 4800 ,

97 0.86003 + or - 0.01075 0.84928 to 0.87079 0.83853 to 0.88154 0.8277'/ to 0.89230 3300' j
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uf6 infinite planer array of cylinders on concrete'h/u=1.0-
. plot of average k-effective by generation run.

. the _I1ne represents k off = 0.8539 + or - 0.0032 whic.h occurs for >103 generations run.'
0,8466 0.8651 0.8836
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(CSA525' .!
UF6 CYLINDER $ INFINITE PLANAR AFJtAY UF61PCYA.CJW- 1

- 270RDUPNDF4 - INFIKPHEDIUM i

c CARBC:: STEEL - 2 1. 0 ' END -
' |UF6 , 1 1.0 293 92235 S.02 92238 94.98 END

;

H2Oi 3 1,0 END ,- -|
#. REG-COftCRETE 4 1.0 END

- END CCMP- . ,

c;
LT6 INFINITE PLANAR ARRAY OF CYLINDERS ON CONCRETE H/U=0
READ PAHM RUN=YES PLT =NO THE=150 END PARM 1

READ CEOM
-GLOBAL UNIT 1 |

'

COPkt0FE UF6 CYLINDER!
1 CYLINDER' 1 1 36.83 2P95.25 6

CYLINDERf 21 36.10. 2P96.52 >

CUBOID $ 1 2PS3.34 1000.0 -53.34 2P111.76
CUBOID 4 1 2PS3.34 1000.0 -100.0 2P111.76

.END GECM
READ BNDS. XFC WIRROR YFC= VACUUM IFC-MIRROR END ENDS '!

.. READ PLOT
'

TTL='X - Y SLICE AT I = 0.0'
PLT *NO PIC= MIXTURE EUL=-45 YUL=45 EUL=0 XLR=45 YLR=-45 ilk-0

'UAX*1 VAX=0 WAX =0 UDN=0 VDN=-1 WDN=0 NAX=130
NClia'VUCW' END ,

END PLOT ')
END DATA
END-
*.............................................*......................**.... _ ,
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uf 6 infinite plenar array of cylinders on concrete h/u=0
lifetime = 1.51155E-04 + or - 1.35065E-06 seneration time = 3.71287E-05 + or - 8.88810E-07
no. of initial

'
generations ever ag e 67 per cent 95 per cor.t 99 per cent- number of

skipped k-effective deviation confidence interval confidence interval confidence interval histories
3 0.52182 + r - 0.00241 0.51942 to 0.52423 0.51701 to 0.52663- 0.51460 to 0.52904 30000-
4 0.52187 cr - 0.00243 0.51944 to 0.52430 0.51701 to 0.52673 0.51458 to 0.52916 29700
5 0.52211 + or - 0.00244 0.51967 to 0.52455 0.51722 to 0.52699 0.51478 to 0.52944 29400
6 0.524' + or - 0.00247 0.51969 to 0.52462 0.51722 to 0.52709 0.51475 to 0.52956 29100,

7 0.52231' + or - 0.00249 0.51982 to 0,52480 0.51734 to 0.52729 0.51485 to 0.52978 28800
8 0.52246 + or - 0.00251 0.51995 to 0.52497 0.51744 to 0.52748 0.51493 to 0.52999 28500
9 0.52240 + or - 0.00254 0.51987 to 0.52494 0.51733 to 0.52747 0.51479 to 0.53001 28200

10 0.52249 + or - 0.00256 0.51993 to 0.52506 0.51737 to 0.52762 0.51481 tu C.53018 27900
11 0.52205 4 or - 0.0025$ 0.51950 to 0.52460 0.51695 to 0.52715 0 51440 to 0.52970 27600
12 0.52234 + or - 0.00256 0,51978 to 0.52490 0.51722 to 0.52746 0.51466 to 0.53002 27300
17 0.52137 + or - 0.00261 0.51876 to 0.52398 0.51615 to 0.52658 0.51354 to 0.52919 25800
22 0.52070 + or - 0.00273 0.51797 to 0.52343 0.51524 to 0.52615 0.51252 to 0.52888 24300
27 0.51861 + or - 0.00262 0.51599 to 0.52124 0.51337 to 0.52386 0.51074 to 0.52649 22800
32 0.51897 + or - 0.00278 0.51620 to 0.52175 0.51342 to 0.52452 0.51065 to 0.52730 21300
37 0.51811 + or - 0.00295 0.51515 to 0.52106 0.51220 to 0.52401 0.50925 to 0.52697 19800
42 0.51755 + or - 0.00293 0.51462 to 0.52048 0.51169 to 0.52340 0.50877 to 0.52633 18300
47 0.51905 + or - 0.00310 0.51596 to 0.52215 0.51286 to 0.52524 0.50977 to 0.52834 16800
52 0.51908 + or - 0.00331 0.51577 to 0.52240 0.51246 to 0.52571 0.50914 to 0.52903 15300
57 0.51904 + or - 0.00365 0.51539 to 0.52269 0.51174 to 0.52634 0.50810 to 0.52999 13800
62 0.51883 + or - 0.00409 0.51474 to 0.52292 0.51065 to 0,52701 0.50657 to 0.53109 12300
67 0.51863 + or - 0.00441 0.51422 to 0.52304 0.50981 to 0.52745 0.50540 to 0.53187 10800
72 0.51660 + or - 0.00484 0.51176 to 0.52144 0.50692 to 0.52629 0.50208 to 0.53113 9300
77 0.51834 + or - 0.00535 0.51300 to 0.52369 0.50765 to 0.52903 J.50230 to 0.53438 7800
82 0.51457 + or - 0.0u577 0.50880 to 0.52033 0.50303 to 0.52610 0.49726 to 0.53187 6300
67 0.51209 + or - 0.00722 0.50487 to 0.51931 0.49764 to 0.52654 0.49042 to 0.53376 4800
92 0.51715 + or - 0.00890 0.50826 to 0.52605 0.49936 to 0.53495 0.49047 to 0.5'984 3300
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uf6 infinite planar errey of cylinders on concrete' h/u=0
'

. ..
plot of everese k-effective by aeneration run.

the line represents k-eff = 0.5218 + or + ' O.0024 which occurs for 103 generations run.
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(CSAS25
UF6 CYLINDDS INFINITE PLANAR ARRAY UF61PCYB.CJW

27C3OUFNDF4 INTHottiEDIIM
UF6. .1 1.0 293-9223$ 5.02 92238 94,98. END

'
H . 1 0 2.49006-3.293 'END
CARIKX: STEEL 2 1.0 END 3

820 3 1.0 EnvD
REG-CONCRETE 4 1.0 END

. END CCEP ;

UF6 INFINITE PLANAR ARRAY OF CYLINDERS ON CONCAETE H/U=0.3 '

READ PARM RUN=YES PLT =NO THE=150 WND PARM
READ GECH ,; ;

- GLOBAL' UNIT 1 ;

- CCH=tCKE UF6 CYLINDER! ;,

CYLINDER 1 1 36.83 2P95.25 i

CYLINDER 2.1 38.10 2P96.52 'f

CUBOID ~ 3 1 2F53.34 .1000.0 -53.34 2P111.76 .. j

--CUBOID - 4 1 2P53.34 1000.0 -100.0 2F111.76 'I-

' END GE0H -
READ BNDS XPC=HIRROR YFC= VACUUM ZFC= MIRROR END BNDS |

-READ rior -i
' TTL='X y Y SLICE AT E = 0,0'

. -|
PLT =NO PIC= MIXTURE KUL=-45 YUL=45 ZUL=0 XLR=45 YLR--45 ZLR=0 -

,

UAK-1 YAX=0 WAX =0 UDN=0 VDN=-1 WDN=0 NAX=130 [
NCB 'VUCW' END
END PLOT
END DATA
END -~!
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uf6 infinite pioner errey of cylinders on concrete ' h/u=0.3 t
': lifetime = 1.20$42E-04 + or - 1.43457E-06 generation time = 2.66368E-05 + or - 6.47024E-07

po. of initial

.Seneratione avere6e~ 67 per cent 95 per cent
.

99 per cent number of f

skipped .k-effective deviation confidence interval- confidence intervel confidence intervel histories
-3 0.62957 + or - 0.00312 0.62645 to 0.63269 0.62333 to 0.63581 0.62021 to 0.63892 30000 :

4 0.62983 + cr - 0.00314 0.62669 to 0.63297 0.62355 to 0.63611 0.62041 to 0.63925 ~ 29700 |
'

5 0.62979 + or - 0.00317 0.62662 to 0.63296 0.62345 to 0.63613- '0,62028 to 0.63930 ' 29400 .' f.

6 0.62987 + or - 0,00320 0.62667 to 0.63307 0.62346 to 0.63627 0.(2026 to 0.63948. 29100 - |
7 0.62989 + or - 0.00324 0.62665 to 0.63312 0.62342 to 0.63636 0.62018 to 0.63960 28800- *

8 0.62974 + or - 0.00327 0.62648 to 0.63301 0.62321 to 0.63628 0.61994 to 0.63955 28500 ;

9 0.62953 + or - 0,00329 0.62624 to 0.63283 0.62294 to 0.63612 0.61965 to 0.63942 28200 ,

10 0.62920 + or - 0.00331 0.&2589 to 0.63251 0.62257 to 0.63583 0.61926 to 0.63914- 27900 t

11 0.62972- + or - 0.00331. 0.62641 to 0.63303 .0.62311 to 0.63634 0.61980 to 0.63965 27600t ,

12 0.62932 + or - 0.00332 0.62600 to 0.63264 0.62268 to 0.63596 0.61936 to 0.63928 27300 i
17 0.62872 + or - 0.00346 0.62527 to 0.63218 0.62181 to 0.63564 0.61835 to 0.63910 ^ 25800' i
22 0.62803 + or - 0.00362 0.62441 to 0.63165 0.62078 to 0,63527 0.61716 to 0.63890 24300 |

27 0.62727 + or - 0.00365 0.62362 to 0,63092 0.61997 to 0.63456 0.61632 to 0.63823 22800 |
32 0.62726 + or - 0.00375 0.62351 to 0.63102 0.61975 to 0.63477 0.61600 to 0.63852 21300
37 0.62575 + or - 0.00387 0.62188 to 0.62962 0.61801 to 0.63349 0.61413 to 0.63737 29800

.

42 0,62440 + or - 0.00400 0.62040 to 0.62841 0.61640 to 0.63241 0.61239 to 0.63642 18300 j
47 0.62485 + or - 0.00426 0.62059 to 0.62910 0.61633 to 0.63336 0.61208 to 0.63761 16800 :|
52 0.62584 + or - 0.00426 0.62150 to 0.63009 0.61733 to 0.63435 0.61307 to 0.63860 15300 '

57 0.62827 + or - 0.00433 0,62394 to 0.63260 0.61960 to D.63693 0.61527 to 0.64126 13800 e i,
62 0.62764 + or - 0.00429 0.62335 to 0.63193 0.61907 to 0.63622 0.61478 to 0.64051 12300-

. 67 0.62915- + or - 0.00471 0.62444 to 0.63386 0.61972 to 0.63857 0.61501 to 0.64329 1C800
72. 0.62920 + or - 0.00516 ' O.62404 to 0.63436 0.61888 to 0.63952 0,61372 to 0.64467 9300 >
77 c.62892 + or - 0.00594 0.62298 to 0.63487 0.61703 to 0.64081 0.61109 to 0.64676 7800 :
82 0.62741 + or - 0.00630 0.62118 to 0.63379 0.61488 to 0.64009 0.60857 to 0.64640 6300 . !
87 0.62614 + or - 0.00751 0.61863 to 0.63365 0.61112 to 0.64116 0 60361 to 0.64667 4800 - !
92 0.62639 + r* - 0.01059 0.61580 to 0.63698 0.60521 to 0.64757 0.59462 to 0.65816 3300 |

-?
,

i

i

!

l
?

!

|
i

-)

I
i
i

'I

!

4

.j

i

<

u- , . _- - . --- - _ _ -



.. . - _ . ~. .. . - . . . . . .. - .

#

-{.# ;

1

,

uf6 infinite planar array of cylinders on concrete h/u=0.3 !
fplot of everage k-effective by generation run,

the line represents k-off = 0.6296 + or -= 0.0031 which occurs for 103 generations run.
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* I ll' !I
- 45 + tI * I ;

.I !I * I .

'
1 !I * I

! II * I ,

_{t !I- * I

50 + II *- I .i

i 1 .' * I l
* I |

~

1" 11 .
I ~|1 It *

- 1 11 '* I- !

$5 + 2t- * I'-
!

!. I f* I

t -- I f* I |
I

t I !* I

1 I to I

60 +- I t'* I ,>

1 I t * I .!
jI- !* I

l I !* I

1 I i* I

65 + 1 to I
'

! I 1* I

-1 1 * I

1 I * I
1 I !* I

#

- 70 + I * I
;
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.e******e....****.***...................................****..........***

#CSA325
UF6 CYLINDERS INFINITE PLANAR ARRAY LT61PCYC.CJW
27GROUPNDF4 INTH0ttiEDIUM i

L76 . 1 1.0 293 9'235 5.02 92238 94.9B END I

H 1 0 B.3002-3 293 END ls

CARBC:! STEEL ' 2 1.0 END
H2O 3 1.0 END |

-. REG-CDCCRETE 4 1.0 END '

.END COMP
- UT4 INT 1 NITE PLARAR ARRAY OF CYLINDERS ON CONCRETE R/U=1.0

READ PARM RUH=YES PLT =NO IME=150 END PARM i
READ GECH
GLOBAL UNIT 1 !

COH*f ONE UF6 CTLINDERf ;

CYLINDER 1 2 36.83 '2P95.25
; CYLINDER 2 .1 38.10 2P96.52 ,',

| CUB 01D - 3.1 2P$3.34 2000.0 -53.34 2P111.76
''

CUBOID 4 1 2PS3.36 1000.0 -100.0 2F111.76 j
END GEOM |

READ BND5 XTC=HIRROR YFC= VACUUM ZFCati1RROR End am? j

READ PLOT I

'TYL**X - Y SLICE AT Z = 0.0* .|
PLT =NO PIC=HIXYURE XUL=-45 YUL*45 EUL=0 XLR=45 YLR=-45 ZLR=0 i

UAX=1 VAX-0 WAX =0 UDN=0 VDN*-1 WDN=0 NAX=130
NCn= vuCw ENo R

|j
END roo?
END DATA J

END i

. . . . . . . . . . . . . . . * * * * . . . * * * * . . . . . . . . . . . . * * . . . . . . . . . . . * * * . . . . . . . . . . . . . . . . . . . j
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uf6 infinite planar array of cylinders on concrete h/u=1.0 -!
L '

1.08369E-06 8eneration time = 2.08375E-05 + or - 3.88150E-07 ,(iifetime = 8.86817E-05 + or -i.

nos of initial
67 per cent 95 per cent ~ 99 per cent number of8enerations everage

.

' confidence intervel confidence interval confidence interval histories !: skipped k-effective deviation
3 0.83360 + or - 0.00392 0.82967 to 0.83752 0.82575 to 0.84144 0.82183 to 0.84536 30000
4 0.83357. + or - 0.00396 - 0.82961 to 0.83754 0.82565 to 0.84150 0.82169 to 0,84546 29700
5 0.83320 :+ or - 0.00398 0.82922 to 0.83719 0.82523 to 0.84117 0.82125 to 0.84515 29400

'6 0.83269- ' + or - 0.00399 0.82869 to 0.83668 0.82470 to 0.84067 0.82071 On 0.84466 29100
7- 0.83190 + or - 0.00395 0.82794 to 0.83585 0.82399 to 0.83981 0.82003 to 0.84376 28800
8 0.83141 + or - 0.00397 0.827;5 to 0.83538 0.82348 to 0.83935 0.81951 to 0.84331 ~ 28500 i

9 0.83158 + or - 0.00400. 0.82758 to 0.83559 0.82357 to 0.83959 0.81957 to 0.84360 28200 '

10 0.83202 + or - 0.00402 0.82800 to 0.83604 0.82397 to 0.84007 - 0.81995 to 0.84409 27900
11 0.83196 + or - 0.00407 0.82789 to 0.83602 0.82382 to 0.84009 0.81975 to 0.84416 27600 '!
12 - 0.83062 + or - 0.00388 0.82674 to 0.83450 0.82285 to 0.83839 ' 0,81897 to 0.84227 27300 -

,

17 0.82935 + or - 0.00381 0.82554 to 0.83316 0.82173 to 0.83697 0.81792 to 0.84078 25800 4

'

'

22 0.82995 + or - 0,0C401 0.82594 to 0.83397 0.82193 to 0.83798 0.81792 to 0.84199 24300
27 0.82975- + or - 0.00417 0.82558 to 0.83393 0.82141 to 0.83810 0.81723 to 0.84227. 22800 ;

32 0.83080 + or - 0.00430 0.82649 to 0.83510 0.82219 to 0.83940 0.81789 to 0.84371 21300 ;

37 0.82985 + or - 0.00458- 0.82527 to 0.83442 0.82070 to 0.83900 0.81612 to 0.84357 '.0avo
42 0.83002 + or - 0.00489 0.82513 to D.83491 0.82025 to 0.83979 0.81536 to 0.84468 18300 - |
47 0.83267 + or - 0.00511 0.82756 to 0.83778 0.82245 to 0.84289 0.81734 to 0.84800 16800 |
52 0.82977 + or - 0.00528 0.82449 to 0.83504 0.81921 to 0.84032 0.81393 to 0.84560 ,15300.

'

'

57 0.83001 ~+ or - 0.00534 0.82467 to 0.83536 0.81932 to 0.84070 0.81398 to 0.84605 13800
62 0.83132 + or - 0.00587 0.82545 to 0.83719 0.81958 to 0.84306 0.81371 to 0.84893 12300
67 0.83271 + or - 0.00658 0.t2613 to 0.83928 0.81955 to 0.84586 0.81298 to 0.85244 10800
72 0.83177. + or - 0.00709 0.82468 to 0.83886 0.81759 to 0.84595 0.81050 to 0.85304 9300
77 0.82929 + or - 0.00788 0,82141 to 0.83717 0.81354 to 0.84505 0,80566 to 0.85292 7800 ,
82 0,83355 + or - 0.00777 0.82578 to 0.84132 0.81B01 to 0.84909 0.81024 to 0.85686 6300
87 0.82992 + or - 0.00929 0.82063 to 0.83921 0.81134 to 0.84850 0.80205 to 0.85779 4800
92 0.82393 + or - 0.01204 0.81189 to 0.83597 0.79966 to 0.84801 0.78782 to 0.86005 3300 |

.
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uf6 infinite planar array of cylinders on concrete h/u=1.0
plot of everage k-effective by generation run,

the line represente k-off a 0.8336 + or - 0.0039 which occurs for 103 generations run, t

0.8333 0.8542 0.8751
g. ......................g................._......g........................g........................

l' |
5+ II * I

'

t- t I I* '

I t I * I

1 i I * I fi
'

! ! I * I
10 + 't I * I

I

I ! 1 * I

t ! I * .I

f f I * 'I

1 f I * I

15 + t I * I

1 ! I * I

f f I * I

f f I * I

! 1 I * I

20 + t I * I

1 t I * I

f f I * I

! !I * I

1 It * I

25 + f1 * I $
'

1 1I * I

1 ! I * I I
t !I * I

1 I1 * 1 *

30 + I I*

t 11 * I

t I! * I
I I 1 * I ;

1 I | * I '

35 + 1I * I

t It * I

t I * I i
| I * I

I It * I
40 + 11 I* ,

1 I1 I*

1 11 * I ,
'* i I 1 * I

1 I ! * I 'I
.45+ 1 ! * I

! I 1* I .i
! I t* I .i
i I !* I

1 I ! * I i

50 + I t * I i

1 I I * 1 1

i
i I1 * I )
t I! * I '

t I 1 * I i
' 55 + 1 1 * I I

t I 1 * I ;I
. I I 1 * I

! I 1 * I
|

t I1 * I .I
60 + 1 i * I

i
1 I t* I . '
1 I t* I ~j
t I !* I I

! I 1* I 1

' 65 + 1 f* I |
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1 I * I

I I * I

1 I * I

70 + I f* I
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TABLE 17 *

XSDRNPM Benchmark Values of K for Critical Configurations
1)by51 ch.cgw anycycg?.c stJ uoggL cR ?.C3W1

235 3 '
H/ 0 G 235U/CM SPHERE ' CYLINDER SLAB-

# I I
524 0.0425 0.99851 1.01075 1.03734

643 0.0356 0.99024 1.00181 1.02566 ~

n1Mnq ToI. ties j
TABLE 2

Variation of K,,, Values

,

CONCENTRATI0ti SPHERE CYLINDER SLAB

(GRAMS U/L) ;

1000 0.99051 0.99131 0.98834 i

1200 1.00797 1.00989 1.00961-
'

1400 1.01570 1.01871 1.02098

1500 1.01690 1.02043 1.02394

1600 1.01672 1.02076 1.02548
'

1700 1.01533 1.01988 1.02581-

1800 1.01288 1.01794 1.02506 *

2000 1.00540 1.01142 1.02093

2200 0.99503 1.00209 1.01397 '

:

TABLE 3
K,,, Values for XSDRNPM Calculations on the ORNL Computer -

'

CONCENTRATION SPHERE CYLINDER SLAB

(GRAMS U/L)

1600 1.01666 1.02071 1.02544

,

4

-
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..****..**....e****...***...***ee..e**e..********.........e*.****.........**eeeee.****...***e.........**.....-
. -*e* e..

*** uo2f2 solution benchmark uoxsperl.cjw ***

..e ...
.

. . . . . . . . . . . . . . . . . * * * . * * . . . . . . . . . * * * * * * . . * * * * * . . . . . . . . . . . . . . . . . * * . * * * * * * . * * * * . . . . . . * * . * * * . . . . . . . . . . . . * * * . . . . . .

....**********ee.............................***.................********e***.**...**..........**********......- ,

i
**. * * * . 6

~

'

|
^*** . ********** data library information ********** ***

... ... -

*** unit volume *** '

*** numb 6r data set name name unit function ***-
3

een ...... ............. .... ............. - ... ,

#
44. .**

*
*** 89 ftB9f001 standard composition library ***

'

*** ...

*** 82 ftB2f001 cross section library - ***
. ,

**. . ... ;
*** 11 ft11f001 short cross section library ***

*.* *** ,

. .

.........*......**..........**.....**..............**....**....**e**...******....**.*.a............**, .*** .-
'

....****.....****.e**.....**...........**............... ........ ** .******.e*********.*******************e.****e..

... **e

**. * * * . - *

'*** standard composition library data ***

**e ........ ....................... ...

*** ...
!

*** unit number 89 ***
.

e** . *** ;

*** dataset name + ftB9f001 ***

... ee*
*** ' !*** library title: scale-4 standard composition library

379 standard compositions, 326 nuclides ******

10 elements with variable isotopic distrbutions. ******
***. **e-

*** creation date: 7/11/91 ***

... **.- _;
*... ***

e.. .** r

cross section library data ;******

3.** ................... ....... ...
... ... ~

*** unit number 82 ***
a ... **.

*** dataset name itB2f001 ***-

... .** ,

library title: SCALE 4 - 27 NEUTRON GROUP CRITICALITY SAFETY LIBRARY ***1"*

*** BASED ON ENDF-B VERSION 4 DATA ***
'

'*** COMPILED FOR NRC 1/27/89 - e e. '
*** LAST UPDATED 10/12/89 '*.. >

*** L.M.PETRIE ORNL ***

*** - *** )
*ee- . . . _ .

..e ' .**

****.e
. .;

_

................. ..........**................****....**..**. **......********************************************** -

..e**...**e..e**e.e********.......***********...e******e ***** e***.. .. ..*******.********************** e***e.....

j0 to's were used processing csas input data- ... , ,. . .

control module cassi is complete.
......... ........................ .............................

. Run with Aug 91 IBM-!T: 486 (Extended) on 04/05/93 at 13:0h59 .

-....... ........ ...............................................

The input deck follows:
. .

,

- e.**...**.a**...........****........e********.e*****.*e.****........
#

N$ASI
UO2F2 StV t/ TION BENCHMARK UOXSPCR1.CJW |
27GRO'.Y. % . INFHONEDIUM '1

.
SOLhvy . 3 869.12 0 1.0 293 92235 4.89 92238 95.11 END ;

'H20. .2 1.0 293 END- [
LEND COMP !

-- END - ,

-=XSDRN ,

' SPHERE OPTINIZATION UO2T2 SOLUTION DENSITY VARIATION ,

..
$

t

.

.b
4,

< ., ?
1 .g

3
a : -,+---;-,. s. .e , -u, r , - +

'



y.-
"
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.s -
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' 0$$; . A3 2 - E ' ;

-188 3 2 $8-1 0 2 2 16 3 1 ,i

10 S0 0 0 0 -|

: 23$ L20000 0..-1 0 0 0 ,

3$$ . 0 0 0 1 0 ' OOOO0- !
~ *

00-
.

S** .A4 0 'O E _,

'. T , - !
13$$ ,-1 2

'143$ .1 2 ,

.15**' F1-

,

I.T
_;34** F1 -}
.T

.

*

,

P. 35**. 22I0 34122.065 $7.065
'

~'36$$' 23R1 35R2
'

e19$$4 1 2
40$$ F3 '
41** 10
'T

, END. ~l
........................................................................... ;

;
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*

-outer inner 1 - belance eigenvalue 1 - source 1 - scatter 1 upscat search time

' iter iters .
ratio ratio ratio parmneter (min) 7;f .

. 9.47409E-01 7.54348E-01 1.00000E+00 0.00000E+00 0.00000E+00 0.0732 i1 0 0.00000E+00
2 223 1.24864E-02 8,76756E-01 -4.03574E+00 -7.95247E-01 -5.79802E-02 0.00000E+00 0.4357
3 432 2.54612E-03 1.07656E+00 5.73139E-02 -2.57817E-01 -1.10662E-02 0.00000E+00 0.7808
4 630 1.41790E+03 1.05936E+00 4.75411E-02 -9.24698E-02 -5.84075E-03 0.00000E+00 1.1113
5- 824 8.72381E-04 1,03967E+00 3.50836E-02 -5.77567E-02 -3.53792E-03 0.00000E+00 1.4363.
6 1002 5.43716E-04 1.02528E+00 2.45474E-02 -3.77806E-02 -2.19045E-03 0.' 0000E+00 1.7413

,

7 1178 3.38099E-04 1.01557E+00 1.65162E-02 -2.44465E-02 -1.35967E-03 0.0000?E+00 2 0425 ;

8 1349 2.09909E*0= 1.00919E+00 1.08206E-02 -1.55965i-02 ~8.45089E-04 0.00000E+00 2.3372- ;

9 1516 1.29663E-04 1.00512E+00 6.94533E-03 -9.84774E-03 -5.23762E-04 0.00000E+00 2.6272 !

10 1681 7.96927E-05 1.00255E+00 4.39054E-03 -6.15830E-03 -3.23465E-04' O.00000E+00 2.9147 -j
11 1846 4.87472E-05 1.00095E+00 2.7445BE-03 -3.82153E-03 -1.99034E-04 0,00000E+00 3.2022 '

-12 2006 2.97179E-05 9.99950E-01 1.70325E-03 -2.35744E-03_-1.22158E-04 0.00000E+00 3.4850
13 2167 1,80175E-05 9.99338E-01 1.04990E 03 -1.44730E-03 -7.46372E-05 0.00000E+00 3.7653 :

'14 2325 1.08485E-05 9.98964E-01 6.42717E-04 -8.83255E-04 -4.53393E-05 0.00000E+00 4.0433
'i15, 2483 6.48541E-06 9,98738E-01 3.90963E-04 -5.35524E-04 -2.73787E-05 0,00000E+00 4.3218

16 2633 3.85719E-06 9.98600E-01 2.36869E-04 -3.22812E-04 -1.64669E-05 0.00000E+00 4.5892
17 2777' 2.27f87E-06 9.98516E-01 1.42954E-04 -1.93725E-04 -9.85822E-06 0.00000E+00 4.8492'

,

. 18 2921 1.33220E-06 9.98467E-01 8.57062E-05 -1.15544E-04 -5.85003E-06 0.00000E+00 5.1092
Brp to Brp inner afd mar. 11ur maf mar, scale coarse

,
iters int, difference int, factor . mesh- -

1 1 1 23 8.55360E-06 58 9.99998E-01 7 .

2 2 1 23 1.05718E-05 54 9.99997E-01 10 [
3 3 1 23 1.06829E-05 45 9.99998E-01 12 i

'!4 4 1 23 1.09410E-05 36 9.99998E-01 15
5 5 1 23 9.95114E-06 -30 9.99997E-01 20 4

6 6 1 23 7.96340E-06 30 9.99996E-01 20 ,

7 7 1 23 5.06895E-06 28 9.99996E-01 29 f

8 8 1 24 3.65900E-06 26 9.99995E-01 58
9 9 1 25 3.57942E-06- 26 9.99995E-01 58

10 10 1 25 3.56325E-06 -27 9.99996E-01 58
11 11 1 26 3.53588E-06 27 9.99996E-01 58
12 12 1 26 4.25747E-06 27 9.99996E-01-- .58 !
13 13 1 27 4.40017E-06 27 9.99997E-01 58 .,

t14 14 1 27 4.24948E-06 ' 28 9.99996E-01. 58
15 15 2 58. 3.81328E-07 44 1.00000E+00 58 !

16 16 2 58 1.01244E-06 . 58 1.00000E+00 58 ,
'17- 17 2 58 -1.16065E-06 58 1.00000E+00 58

16 18 2 58 1.12846E-06 58 1.00000E+00 58 ;

19 19 2 58 1.34523E-06 58 1.00000E+00 58 ~!

20 20 2 58 1.08181E-06 46 .9.99999E-01 58
21 21 2 58' 1.49054E-06 58 1.00000E+00 58

'

22 22 2- 58 1,36378E-06 58 9.99999E-01 58 ;

23 23 1 49 1.47655E-05 49 1.00002E+00 58 ;

24 24 1. 49 4.25222E-05 49 1.00008E+00- 58' ;

25 25 1 49 6.17251E-05. 49 1.00008E+00- 58 >

26 26 1 50 6.77084E-05- 50 1.00015E+00 58
27 27 2 58 1.38700E-06 58 9.99999E-01' - 58 '

19 2957 1.56346E-11 9.98509E-01 7.13676E-06 -5.27300E-05 -8.27677E-07 0.00000E+00 5.1850
final monitor

lambda 9.98510E-01 production / absorption 1.00095E+00 angular flux on 16
elapsed time 5.18 min. |

*

!

i

_i

I

I

;

q
1

1

-1

.|

|

. P

w -% an- -- - - - -,-w - * - r v - I



_ ___ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ __

|- |*

I'~,*'
I

I
i

logical assignments
m2ater library 11
working library 0
scratch file 18
new library 1

-prob 1ea deacription
agr- geometry (0/1/2/3--int med/ slab /cy1/ sphere 1

tem--number of tones or meterial regions 2
ms--mixing table length' 7

' bl--shielded cross section edit option (0/1- no/ yea) 0i

ibr--bondarenko f actor edit option (0/1--no/yes) 0 |

insopt--dancoff factor option 0 l

convergence criterion 1.00000E-03 |
geometry correction factor for wigner rational approximation 1.000E+00 |

3q array has 7 entries. ;

4q array has 7 entries. j
Sq array has 7 entries. J
6q array has 2 entries.
7q array has 2 entries. j
8q errey has 2 entries.
9q array has 2 entries.

10q array has 7 entries, j
liq array has 2 entries, 1

mixina tab 1e
entry mixture isotope number density new identifier

1 1 92235 1.08891E*04 92235
2 1 92238 2.09116E-03 92236
3 1 8016 3.30679E-02 6016
4 2 8016 3.33757E-02 208016
5 1 9019 4.40009E-03 9019
6 1 2001 5.73356E-02 1001
7 2 1001 6.67514E-02 201001

geometry and meterial description
i

tone mixture outer dimension temperature extra xs type (0/1--fuel / mod) 4

|
1 1 1.00000E+00 2.93000E+02 0.00000E+00 0

2 2 6.00000E+00 2.93000E+02 0.00000E+00 0

2394 locations of 100000 available are required to make a new master containing the self-shielded values
no nuclides in your problem have bondarenko factor deta**bonami will copy from logical 11 to logical 1 l
copy 1001- HYDRDGEN from los 11 to los 18 bondarenko trigger 0

copy 2001 NYDROGEN from log 18 to los 1 bondarenko trigger 0

copy 2001. HYDROGEN from los 18 to log 1 bondaterAo trigger 0

copy 8016 DXYGEN-16 from los 11 to los 18 bondarenko trigs*r 0

copy 1916 CXYCEN-16 from log 18 to log i bondarenko trigger 0

copy 8016 OXYGZN-16 from log 18 to los 1 bondaranko trigger 0 |
copy 9019 FLUORINE from log 11 to los 1 bondarenko trigger 0

copy 92235 URAN 1UM-235 from los 11 to Ica 1 bondarenko trigger 0 |

|

copy 92238 URANIUH-238 from log 11 to log i bonderenko trigger 0

!

i

4

. 1

|

1

i

j
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primary module access. and input record ( scale driver - 10/31/90 - 14:00 )
-|

.

'.- - module CSASI will be called
,

j

i002F2 SOLUTION CRITICAL EENCl24ARE SPP.ERE UCXSPCR2.CJW - r
'

'27GROUPRDF4 INFROMPEDIUM
SOLND02F2 1 728.02 0 1.0 293 97235 4.89. 92238 95.11 IND
E20 2 1.0 293 END ,

END COMF. ..

,

secondary module o00008 . has been called.
module o00008 is finished.
secondary module oco002 has been called,
module o00002 to finished.
secondary module o00007 has been called. ,;

. module o0o007 is finished. ,

module esasi in finished. j

modulo XSDRN will be called !=-

EPRERE BENCHMARK UO2F2 SOLUTION |

-0$$ A3 2 E _,

IS$ 3 2 58 1 0 2 2 16 3 1 j

10 50 0 0 0 ']
2$$ -20000 0-1000
3$$ 00010 00000 '!

00
~

|

5** A4 0 0 E ,

T |

13$$ 12 !

14$$ 1 2- ;

15** F1
7 |

'34** F1 !

.I.,

35** 2210 34123.302 58.302 ^ |
3688 23R1 35R2 |
398$ 12 -l

'

40$$ F3
T

. WARNING: an "IND" statement is assumed at end of input file

module xsdrn is finished. ;

!
i
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. outer inner ~1 - balance e18envalue 1 - source 1 - scatter 1 - upscot search time [

lter iters ratio ratio ratio par ameter (min) i

1- 0 -2.22045E-16 9.00904E-01 7.86984E-01 1.00000E+00 0.00000E+00 0.00000E+00 0.0740
'

2 223 1.31364E-02 8.25534E-01 -4.64911E+00 -8.39157E-01 -5.91749E-02 0.00000E+00 0.4365 1

3 432 2.05783E-03 1.07132E+00 4,81484E-02 -2.73122E-01 -8.94742E-03 0.00000E+00 0.7817
4 630 1.14609E-03 1,05624E+00 4.10519E-02 -7.76494E-02 -4.71824E-03 0.00000E+00 1.1120
5 824 7.38650E-04 1.03661E+00 3.12448E-02 -4.83732E-02 -3.01149E-03 0.00000E+0D 1.4370
6 1003 4.84187E-04 1.02174E+00 2.27599E-02 -3.30301E-02 -1.96778E-03 0.00000E+00 1.7428 |

7 1177 3.17339E-04 1.01124E+00 1.60574E-02 -2.24571E-02 -1.28889E-03. 0.00000E+00 2.0412 '

8- 1348 2.07201E-04 1.0040$E+00 1.10483E-02 -1.50816E-02 -8.42535E-04 0.00000E+00 2.3368
9 1515 1.34739E-04 9.99226E-01 7.45880E-03 -1.00163E-02 -5.49182E-04 0.00000E+00 2.6262 t

'
10 1682 8.72495E-05 9.96029E-01 4.96331E-03 -6.59309E-03 -3.56766E-St 0 00000E+00 2.9165
11 1847 5.63194E-05 9.93927E-01 3.26946E-03 -4,30932E-03 -2,31162E-04 0.00000E+C0 3.2040

.

12 2012 3.62169E-05 9.92558E-01 2.13604E-03 -2.80145E-03 -1.49281E-04 0..s000E+00 3.4915
13 2174 2.32374E-05 9.91668E-01 1.38815E-03 -1.81282E-03 -9.62121E-05 0.00000E+00 3.7750
14 2332 1.48600E-05 9.91094E-01 8.97937E-04 -1.16909E-04 .. 259E-05 0.00000E+00 4.0535
15 2490 9.43899E-06 9.90727E-01 5.76879E-04 -7.50440E-04 -3.94864E-05 0.00000E+00 4.3317
16 2648 5.96850E-06'- 9.90493E-01 3.68790E-04 -4.78812E-04 ~2.51137E-05 0.00000E+00 4.6090
17 2806 3.75655E-06 9.90344E-01 2.34756E-04 -3.04135E-04 -1.59062E-05 0.00000E+00 4.8875 .i
18 2956 2.35712E-06 9.90249E-01 1.49033E-04 -1.92423E-04 -1.00472E-05 0.00000E+00 5.1555 ,

19 3100 1.47624E-06 9.90189E-01 9.44678E-05 -1.21448E-04 -6.33640E-06 0.00000E+00 5.4155 !

Brp to Brp inner afd max. flux mst . max. scale coarse
iters int. difference int. factor mesh .;

1 1 1 1 5.12084E-05 _8 . 9.99988E-01 -7 ;
2 2 1 1 4.92271E-05 5 9.99979E-01- ' 11
3 3 1 1 5.48013E-05 5 9.99985E-01 ^ 12 !

4 4 1 1 5.61800E-0$ 4 9.99986E-01 . 15 ,

5 5 1 1 4.81243E-05 3 9.99976E-01 20
6 6 1 1 4.11762E-05 3 9.99970E-01. 20 ;

7 7 1 1 3.28508E-05 2 9.99965E-01' 29
8 8 1 1 2.70601E-05 1 9.99963E-01 58

.

J

9 9 1 1 2.68222E-05 1 9.99965E-01 58
*

10 10 1 1 2.60476E-05 1 9.99967E-01 58
11 11 1 1 2.50785E-05 1 9.99968E-01 58
12 12 1 -1 2.96827E-05 1 9.99974E-01 58 j

13 13 1 1 3.04414E-05. 1 9.99976E-01 58: '

14 14 1 1 2.94039E-05 1 9.99976E-01 58
15 15 2 58 3.27567E-07- .58 1.00000E+00 58
16 16 2 58 8.60539E-07 581 1.00000E+00 58
17 17 2 58 9.85449E-07 58 1.00000E+00 58
18 18 2 58 9.57553E-07 58 1.00000E+00 58
19 19 2 58 1.14309E-06 58 1.00000E+00 58
20 20 2 58 9.28119E-07 46 1.00000E+00' 58
21 21 2 58 1,26188F-06 58 1.00000E+00 58
22 22 2 58 1.16145E-06 58 1.00000E+00 58
23 23 1 1 1.43274E-05 1 9.99977E-01 58
24 24 1 49 3.57991E-05 49 1.00007E+00 58
25 25 1 50 5.1993BE-05 50- 1.00007E+00 58
26 26 1 50 5.70409E-05 50 1.00013E+00 58
27 27 1 50 9.11828E-05 50 1.00014E+00 58

20 3135 1.33175E-10 9.90237E-01 7.69587E-06 -5.83642E-05 -9.60359E-07 0.00000E400 5.4898
final monitor

.

Iambda 9.90237E-01 production / absorption 9592471E-01 an8ular flux on -16
' elapsed time 5.49 min.-

_
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' logical assignments !

master library 11
working library 0 -

Escratch file 18' '

.,

. new library 1 r

: p r o b i e m. deoeription
~ igr-+ geometry (0/1/2/3--int med/simb/cy1/ sphere ' 1 i

*

. ism--number of senes or material regions 2
me--mining table length 7 .

ibl--shielded cross section edit option (0/1--no/yes) 0 .i
.ibr--bondarenko f actor edit option (0/1--no/yes) 0
issopt--dancoff factor option 0
convergence criterion . 1.00000E-03 f
geometry correction factor for wigner rational approximation 1.000E+00 '|

3q array has- 7 entries.
Aq array has 7 entries. <

Sq array has 7 entries.
,

6q array has 2 entries. 1

7q array has 2 entries.
,

8q array has ~ 2 entries. 1
- - 9q array has 2 entries, i

log array has 7 entries.
11q array has .2. entries.

, m1xAna 'Leb1e. . . .

entry - mixture isotope number density new identifier
1 1 92235 9.12123E-05 92235 .3

'2 .1 92238 1.7$166E-03 92238
3 1 8016 3.31356E-02 8016
4 2 8016 3.33757E-02 208016- i

-3 3 9019 3.68575E-03 9019
6 1 1001 S.8899&E-02 2001

*

7 2 1001 6.67514E-02 201001
s'eometry and material description
^ sono mixture outer dimension - temperature extra as type (0/1-+ fuel / mod).

.,!1 1 1.00000E+00 2.93000E+02 0.00000E+00 0.
2 2 6.00000E+00 2.93000E+02 0.00000E+00 'O'

. ,
, .. |

2394 locations of 100000 evailable are required to make a new master containing the self-shielded values ;

- no nuclides in your problem have bondarenko factor data **bonami will copy from logical 11 to 1cgical 1 -. ]
. copy 1001. HYDROGEN. from los 11 to log 18 bondarenko trigger 0 .;
copy. 2001 . HYDROGEN from log 18 to los 1 bondarenko trigger 0 ;

copy 2001 HYDROGEN from los 18 to log 1 bondarenko trigger 0 ,I
copy 8016 OXYGEN-16 from los 11 to log 18 bonderenko trigge? O . j

copy 8016 ~ OXYGEN-16 from los 18 to log.J1 bondarenko trigger 0 I

copy 8016 OXYGEN-16 from log 18 to los 1- bondarenko trigger 0
,

~l
copy 9019 FLUORINE from log 11 to log 1 bondarenko trigger 0:

...!copy. 92235 URANIUM-235 from los 11 to log 1 bondarenko trigger 0
eupy 92238 URANIUM-238 from log 11 to log -1 - bondarenko trigger 0 )

i
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primary module access and input record ( scale driver - 10/31/90 - 14:00 ) *

module CSASI will be called-

UO2F2 SOLUTION BENCIRiARK - CYLINDER' UOXCYCR1.CJW ,

27GRDUFNDF4. INFIONEDIUM
: SOLNUO2F2 1 869.12 0 1.0 293 92235 4.89 92238 95.11 END.

'

' !!20 2 1.0 293..END
END COMP

secondary module oco008 has been called,c

module o00008 is finished. .

'
secondary module oco002 has been called.
module coo 002 is finished,

'

secondary module o00007' has been called.
module o0o007 la finished, r

module esasi is finished.
- " modulo XSDRN will be called

CYLINDER OPTIMIZATION UO2F2 SOLUTION DENSITY VARIATION
0$$ A3 2. E
1$$ 2 2 51 1 0 2 2 16 3 1
10 50 0 0 0

2$$ -2 0 0 0 0 0-1000
38$ 00010 00000

00
5** A4 0 0 E

T'
138$. 1 2

'1488 1 2
15** F1

T
.34** F1 ,

'T
35** 1510 34I15.9 50.9.
3668 16R1 35R2
39$$ 12
40$$ F3
41** 10

7 1

*

WARNING: an "END" statement is assumed at end of input file

module rsdrn is finished. *

:i
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outer inner 1 - belance eigenvalue 1 - source 1 - scotter 1 - upscat search time
iter iters ratio ratio ratio parameter (min)

1 0 -2.22045E-16 9.36791E-01 7.67444E-01 1.00000E+00 0.00000E+00 0.00000E+00 0.0833
2 216 1.29514E-02 8.46029E-01 -4.23845E+00 -8.16321E-01 -5.93595E-02 0.00000E+00 1.3630
3 414 2.39750E-03 1.06177E+00 5.86076E-02 -2.72300E-01 -1.03623E-02 0.00000E+00 2.5440
4 603 1.22475E-03 1.05150E+00 4.41893E-02 -8.75353E-02 -5.02108E-03 0.00000E+00 3.6755 !

5- 781 7.05e)1E-04 1.03721E+00 2.9991eE-02 -4.99228E-02 -2.85907E-03 0.00000E+00 4.7457 !

! 956 4.13163E-04 1.02728E+00 1.93915E-02 -3.03639E-02 -1.67089E-03 0.00000E+00 5.7993 I

7 1124 2.43489E-04 1.02085E+00 1.21861E-02 -1.84260E-02 -9,86935E-04 0.00000E+00 6.8143 |

8 1290 1.43318E-04 1.01686E+00 7.50132E-03 -1.11039E-02 -5.83939E-04 0.00000E+00 7.8185 [
9 1455 8.43133E-05 1.01441E+00 4.55739E-03 -6.64607E-03 -3.45965E-04 0.00000E+00 8.8173
10 1618 4.95593E-05 1.01291E+00 2.74688E-03 -3.96252E-03 -2.05106E-04 0,00000E+00 9.8042 !

11 1776 2.90869E-05 1.01201E+00 1.64754E-03 -2.35642E-03 -1.21590E-04 'O.00000E+00 10.7647
12 1934 1.69966E-05 1.01147E+00 9.83343E-04 -1,39756E-03 -7.18953E-05 0.00000E+00 11.7238
13 2081 9.92225E-06 1.01114E+00 5.86255E-04 -8.26637E-04 -4.25414E-05 0.00000E+00 12.6227 |

14 2225 5.77111E-06 1.01094E+00 3.49113E-04 -4.88707E-04 -2.51466E-05 0.00000E+00 13.5053 ',15 2369 3.32690E-06 1.01083E+00 2.07197E-04 -2.88167E-04 -1.47973E-05 0.00000E+00 14.3877
16 2513 1.89844E-06 1.01076E+00 1.22623E-04 -1.69106E-04 -8.67284E-06 0.00000E+00- 15.2702 '1
17 2657 1.07126E-06 1.01071E+00 7.25264E-05 -9.88739E-05 -5.07331E-06 0.00000E+00 16.1528 1

grp to grp inner mfd max. flux mst max, scale coarse

iters int. difference int. factor mesh '

1 1 1 16 2.57327E-05 51 9.99994E-01 6
2 2 1 15 2.44763E-05 39 9.99989E-01 9

3 3 1 16 2.65161E-05 5 1.00001E+00- 11
4 4 1 16 3.06217E-05 4 1.00001E+00 13

'

5 5 1 16 2.45148E-05 3 1.00001E+00 17
6 6 1 15 1,94739E-05 3 1.00001E+00 17-

'
7 7 1 16 1.63154E-05 2 1.00002E+00- 26
8 8 1 1 1.34809E-05 1 1.00002E+00, 51 !
9 9 1 1 1.37716E-05 1 1.0000ZE+00 51 :

10 10 1 1 1.37215E-05 1 1.00002E+00 51 >

11 11 1 1 1.35170E-05 1 1.00002E+00 51 i

12 12 1 1 1.62670E-05 1 1.00001E+00 51 |
13 13 1 1 1.68848E-05 1 1.00001E+00 51 r

14 14 1 1 1.65026E-05 1 1.00001E+00 51
15 15 2 51 4.37140E-07 33 1.00000E+00 51
16 16 2 51 1.14153E-06 51 1.00000E+00 $1
17 17 2 51 1.30576E-06 51- 1.00000E+00 51
18 18 2 51- 1 26733E-06 51 1.00000E+00 51
19 19 2 51 1.51887E-06 51 1.00000E+00 51 '

'
20 20 2 51 1.21113E-06 37 9.99999E*01 51 ,

21 21 2 51 1.65531E-06 51 1.00000E+00 51 ,

22 22 2 51 1.51438E-06 51 9.99999E-01- 51 -j
23 23 1 42 1.81878E-05 42 1.00003E+00 51
24 24 1 42 5.11081E-05 42 1.00010E+00 51 -

I25 25 1 42 7.41171E-05 42 1.00010E+00 51
26 26 1 42 8.11078E-05 42 1.00018E+00 51
27 27 2 51 1.77745E-06 51 9.99998E-01 51' <

.18 2693 -3.76693E-08 1.01075E+00 6.01696E-06 -4.47020E-05 -6.42569E-07 0.00000E+00 16.4198 '

final monitor 'i

lambda 1.ul075E+00 production / absorption 1.0126CE+00 angular flux on 16 '

- elapsed time 16.42 min.

!
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primary module access and input record ( scale driver - 10/31/90 - 14:00 )_

-'isedule C5ASI will be called' . . . :
;U02F2 SOLtITION BENCHMARK CYLINDER UOXCYCR2.CJW

27GROUPNDF4 INTBatHEDIUM
'SOLNUO2T2 1 728.02 0 1.0 293 92233 4.89 92238 95.11 END

~

B20 2 1.0 ,293 END
.END CCHP

secondary module oco006 has been called.
andale o0o008 is finished . ,

' secondary nodule o0o002 has been called.
sedule o00002 is finished. ,

secondary module 00o007 has been called.
module o00007- is finished.

' andule esasi - is finished.
- modulo X5DRN will be called

CYLINDER OPTIMIZATION UO2F2 SOLUTION DENSITY VARIATION
0$$ A3 2 E'

' i1$$ 2 2 $1 1 0 2 2 16 3 1
-

.10 50 0 0 0
288 -20000 0-1000
3S$ 00010 00000

'
'OO

5** A4 0 0 E
T

13$$ 12
1488-1 2

.15** F1
T

.34** F1
T .

35**;ISIO 34116.9 $1.9 |
368$ 16R1 35R2 !

3933 12 |

40$$ F3 - I
41** 10

'

T
-WARNING: an _"END" statement la assumed at end of input file

module zadrn is finished.

)
;
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outer inner 1 - balance e18envalue 1 - source 1 scatter 1 - upscat search time

iter iters - ratio ratio ratio ' parameter (min) |

1 0 0.00000E+00 8.90888E-01 7.97279E-01 1.00000E+00 0.00000E+00 0.00000E+00 0.0833 J
2 215 1.35437E-02 7.97720E-01 -4.84551E+00 -8,57643E-01 -6.04009E-02 0.00000E+00 1.3585
3 413 1.95592E-03 1.05537E+00 4.95724E-02 -2.88276E-01 8.48914E-03 0.00000E+00 2.5397
4 602 9.97302E-04 1.04604E+00 3.84724E-02 -7.43723E-02 -4.09537E-03 0.00000E+00 3.6702
5 781 5.99106E-04-1.03141E+00 2.69091E-02 -4.21636E-02 -2,44211E-03 0.00000E+00 4.7458
6 954 3.67719E-04 1.02092E+00 1.80821E-02 -2.66893E-02 -1.49964E-03 0.00000E+00 5.7885
7 1125 2.26495E-04 1.01395E+00. 1.18343E-02 -1.6926CE-02 -9.26459E-04 0.00000E+CJ 6.8202
8 1291 1.39606E-04 1.00944E+00 7.60676E-03 -1.06598E-02 -5.73584E-04 0.00000E+00 7.8243
9 1456 8.59818E-05 1.00656E+00 4.82825E-03 -6.67512E-03 -3.55212E-04 0.00000E+00 8.8232

'10 1621 5.28850E-05 1.00474E+00 3.03823E-03 -4.16109E-03 -2.19870E-04 0.00000E+00 9.8218
11 1782 3.25218E-05 1.00360E+00 1.90257E-03 -2.58604E-03 -1.36157E-04 0.00000E+00 10.7975
12 1940 1.99227E-05 1.00288E+00 1.18529E-03 -1.60344E-03 -8.40854E-05 0.00000E+00 11.7578 .I

'

13 2098 1.21545E-05 1.00244E+00 7.34965E-04 -9.90269E-04 -5.17750E-05 0.00000E+00 12.7172
14 2248 7.40186E-06 1.00216E+00 4.54916E-04 -6,09782E-04 -3.18615E-05 0.00000E+00 13.6327
15 2392 4.49710E-06 1.00199E+00 2.81328E-04 -3.75133E-04 -1.95983E-05 0.00000E+00 14.5150 e

16 2536 2.71006E-06 1.00189E+00 1.73357E-04 -2.30312E-04 -1.19997E-05 0.00000E+00 15.3975 i
17 2680 1,61276E-06 1.00182E+00 1.06220E-04 -1.40607E-04 -7.29633E-06 0.00000E+00 16.2802

'

18 2824 9.45961E-07 1.00178E+00 6.47660E-05 -8,52527E-05 -4.41015E-06 0.00000E+00 17.1625
Brp to Brp inner afd max. flux msf max. scale coarse . .

iters -int. difference int. factor mesh .I
1 1- 1 16 1.26783E-05 51 9.99996E-01 6 !

2 2 1 16 1.25681E-05 38 9.99994E-01 10 .;
3 3 1 16 1.39613E-05 35 9.99996E-01. 11 _. !

4 4 1 16 1.58461E-05 28 9.99997E-01 13 'i

5 5 1 16 1.29556E-05 21 9.99995E-01 17
6 6 1 16 1.12181E-05 2 1.00001E+00 20
7 7 1 16 8.74618E-06 2 1.00001E+00 26
8 8 1 1 6.74002E-06 1 1.00001E+00 $1
9 9 1 1 7,12400E-06 1 1.00001E+00 51 |

10 10 1 1 7.30778E-06 1 1,00001E+00 51
11 11 1 1 7.38515E-06 1 1.00001E+00 51
12 12 1 1 9.04074E-06 1 1.00001E+00.. 51
13 13 1 1 9.50209E-06 1 1.00001E+00 ' 51
14 14 1 1 9.38761E-06 1 1.00001E+00 51 |
15 15 2 51 3.61977E-07 38 1.00000E+00 51
16 16 2 51 9.35042E-07 -51 1.00000E+00' 51
17 17 2 51 1.06760E-06 51 1.00000E+00 ^ 51
18 18 2 51 1.03609E-06 51 1.00000E+00 51. '

19 19 2 51 1.24324E-06 51 1.00000E+00 51 !

20 20 2 51 1.00732E-06 38 1.00000E+00 51 '

21 21 2 51 1.35715E-06 51- 1.00000E+00 51'
22 22 2 51 1.24889E-06 51 1.00000E+00 51- r

'

23 23 1 42 1.44353E-05 42 1.0000ZE+00 51
24 24 1 42 4.09025E-05 43 1.00008E+00 51 |
25 25 1 43 5.93763E-05 43 1.0000BE+00 51 '

26 26 1 43 6.50853E-05 43 1,00014E+00 . Si
27 27 2 51 1.14824E-06 51 9.99999E-01 51

19 2860 -3.77029E-08 1.00181E+00 5.17240E-06 -3.97663E-05 -5.73567E-07 0.00000E+00 17.4308 i
final monitor

lambda 1.00181E+00 production / absorption 1.00351E+00 an8ular flux on 16 ,

- elapsed time 17.43 min.
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Iprimary module access and input record ( scale driver - 10/31/90 - 14:00 )
'

~ module CSASI- will be es11ed*

:- UO2F2 SOLUTION BENCifuRK -SLAB VOXSLCR1.CJW .

27GROUPNDF4 INTHOMMEDIUM . . ,

50LNUO2F2 1 869.12 0 1.0 293 - 92235 4.89 92238 95.11 END
' U20 2-1.0 293 END

END COMP
-secondary module o00008 has been called,
module o00008 is finished.

'

t 7

secondary module o00002 has been called.
module o0o002 is finished. :

. secondary module o00007 has been called.*

module o00007 in finished,

module esasi is finished.
modulo XSDRN will be called f-

SLt.B 0FTIMIZATION DO2F2 SOLUTION DENSITY VARIATION i
'

0$$ A3 2 E '

.136 .1 2 50 1 0 2 2 16 3 1 |

'10 50 0 0 0

288 -20000 0-1000 .

1- 338 00010 00000
00 E

5**- A4 0- 0 E
T >

.13$$ 1 2
14$$ 1 2
IS** F1

T - ;'

34** F1
T

- 35** 910 3918.9$ 48,95

36$$ 10R1 40R2 ,

: |3988 12
-$40$$ F3

. 41** ~ 'l 0 '
T

WARNING: an "END" stet.ement, is assumed at end of input file
module zadrn la finished. |
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outer inner 1 - beinnce e16envalue - 1 - source 1 - scatter 1 - upscot search time ;

. iter iters ratio ratio ratio parameter -(min)
1 0 2.22045E-16 9.2533BE-01 7.8280$E-01 1.00000E+00 0.00000E+00 0.00000E+00 0.0678 i
2 214 1.31425E-02 8,31886E-01 -4.56798E+00 -8.24366E-01 -5.97414E-02 0.00000E+00 0.3240
3 392 2.14982E-03 1.06704E+00 5.40750E-02 -2.74789E-01 -9.32772E-03 0.00000E+00 0.$473

,

4 577 1.02462E-03 1.06357E+00 3.74050E-02 -7.76899E-02 -4.21238E-03 0.00000E+00 0.7773
5 753 5.61238E-04 1.0542BE+00 2.36405E-02 -4.09624E-02 -2.28857E-03 0.00000E+00 0.9995
6 924 3.15203E-04 1.04784E+00 1.44154E-02 -2.35860E-02 -1.28798E-03 0.00000E+00 1.2167
7 1090 1.78938E-04 1.04376E+00 8.63036E-03 -1.36767E-02 -7.35490E-04 0.00000E+00 1,4298

8 1256 1.02432E-04 1.04124E+00 5.12435E-03 -7.94417E-03 -4.24416E-04 0.00000E+00 1.6423 f
'9 1415 5.91921E-05 1.03968E+00 3.04082E-03 -4.63321E-03 -2.4753BE-04 0,00000E+00- 1.8490

10 1570 3.44186E-05 1.03873E+00 1.80739E-03 -2.71831E-03 -1.45454E-04 0.00000E+00- 2.0525
11 1715 2.01645E-05 1.03815E+00 1.07901E-03 -1.60382E-03 -8.61899E-05 0.00000E+00 2.2465
12 1859 1.18751E-05 1.03779E+00 6.47146E-04 -9.52488E-04 -5.14027E-05 0.00000E+00 2.4395
13 2003 7.01858E-06 1.03757E+00 3.89845E-04 -5.68663E-04 -3.08176E-05 0.00000E+00 2.6328 >

14- 2147 4.17251E-06 1.03743E+00 2.36382E-04 -3.41399E-04 -1.86162E-05 0.00000E+00 2.8258
15 2291 2.49938E-06 1.03734E+00 1.44605E-04 -2,06625E-04 -1.13555E-05 0.00000E+00 3.0192 ,

16 2435 1.50840E-06 1.0*?29E+00 8.93673E-05 -1.26319E-04 -7.00126E-06 0.00000E+00 3.2122
grp to srp inner afd max. flux mar max. scale coarse ~ .

iters int. difference int. factor mesh
1 1 1 9 1.67898E-05 50 9.99997E-01 6.
2 2 1 10 2.20614E-05 30 9.99994E-01 9
3 3 1 10 2.35199E-05 26 9.99995E-01. 10 !

4 4 1 10 2.21845E-05' 16 9.99996E-01 13
5 5 1 10 1.93689E-05 15 9.99993E-01 17
6 6 1 9 1.53680E-05 15 9.99992E-01' 17
7 7 1 10 1.21610E-05 14 9.99991E-01. 25
8 8 1 10 8.86108E-06 13 9.99991E-01 45
9 9 1 13 6.52709E-06 14 9.99991E-01 50

10 10 1 14 6.47445E-06 15 9.99992E-01 50
11 11 1 15 6.39091E-06 16 9.99992E-01 50
12 12 1 16 7.74574E-06 16 9.99993E-01 50
13 13 1 16 8. 012: 7f.-06 17 9.99994E-01 50
14 14 1 17 7.71255E-06 17 9.99993E-01 50 ,

15 15 2 31 3.60298E-07 31 1.00000E+00 50
16 16 2 50 1.09427E-06 50 1.00000E+00 50
17 17 2 50 1.42812E-06 50 ~1.00000E+00 50
18 18 2 50 1.3954BE 06 50 1.00000E+00. 50
19 19 2 50 1.65351E-06 50 1.00000E+00 50 ,

20 20 2 50 1.21504E-06 31 9.99999E-01 50
21 21 2 50 1.77234E-06 50 1.00000E+00 50
22 22 2 50 1.60910E-06 50 9.99999E-01' 50
23 23 1 36 2.42765E-05 36 1.00004E+00 50
24 24 1 36 6.72562E-05 37 1.00013E+00 50
25 25 1 36 9.74999E-05 37 1.00013E+00 50
26 26 2 50 1.6170BE-06 50 9.99997E-01 50
27 27 2 50 1.51235E-06 50 9.99998E-01 50

17 2472 -3.73796E-08 1.03734E+00 7.59480E-06 -5.89600E-05 -9.98224E-07 0.00000E+00 3.2698
final monitor

lambda 1.03734E+00 production / absorption 1.03790E+00 angular flux on 16
- elapsed time 3.27 min.
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, primary module access and input record ( scale driver - 10/31/90 - 14:00 )'
' module CSASI will be celled-

UO2F2 SOLUTION BENCHMARK SLAB - UnKSIIR2.CJW
27GAOUFNDF4 INFWJfEDIUM
SOLNUO2F2. l' 728.02 0 1.0 293 9223$ 4,89 92238 95.11 END

B20 '2 1.0' 293 END :

END COMP
secondary sedule oco008 has been called. '

module o00008 is finished. |

secondary module o00002 bas been called. '

. module o00002 is finished.

. secondary module o0o007 has been called.
. module o0o007 is finished. !

-_ _ , module esasi is finishad.
modulo XSDRN will be called

SLAB OFTIMIZATION 002F2 SOLUTION DENSITY VARIATION .;
'D$$: A3 2 E
18$ 1 2 50 1 0 2 2-16 3 1
10 50 0 0 0
2$$ -20000 0-1000

''

~33$ 00010 00000
00

$** A4 0 0 E
T

.13$$'1 2
1658 12
15** F1 i

T ';-

34** F1 |
T |

35** .910 3919.65 49.65 |
'

~36$$~ 10R1 40R2
398$ 12 '. 1

'40$$..F3 |

rqgnemy o - ]
T 4

WARNING: en *END" statement is assumed at and of input file 'I'-

module rsdrn is finished. |
.:j
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outer inner 1 - balance eigenvalue 1 - source 1 - scatter 1 - upscat search time
,

iter iters .

ratio retto ratio paramater (min) ,

1 0 -2.22045E-16 8.79379E-01 8.09963E*01 1.00000E+00 0.00000E+00 0.00000E+00 0.0687 r

2 214 1.37342E-02 7.83324E-01 -5.18411E+00 -8.65725E-01 -6.08410E-02. 0.00000E+00 0.3250
3 385 1.74988E-03 1.05775E+00 4.55786E-02 -2.92645E-01 -7.65318E-03 0.00000E+00 0.5427
4 565 8.26762E-04 1.05446E+00 3.24869E-02 -6 61714E-02 +3.40713E-03 0.00000E+00 0,7680

,

5 740 4.70021E-04 1.04464E+00 2.11294E-02 -3.44124E-02 -1.92688E-03 0.00000E+00 0.9885 a

6 910 2.75496E-04 1,03771E+00 1.3342BE-02 -2.05143E-02 -1.13345E-03 0.00000E+00 1.2055 !

7 1075 1,62880E-04 1.03325E+00 8.28545E-03 -1.23862E-02 -6.74115E-04 0.00000E+00 1.4170 !

8 1240 9.68514E-05 1.03045E+00 5.09712E-03 -7.47890E-03 -4.03694E-04 0.00000E+00 1.6293 ,

9 1403 5.79344E-05 1.02869E+00 3.12511E-03 -4.52113E-03 -2.43368E-04 0.00000E+00 1.8400
10 1561 3.48200E-05 1.02759E+00 1.91525E-03 -2.74112E-03 -1.47512E-04 0.00000E+00 2.0450
11 1712 2.10278E-05 1.02690E+00 1.17581E-03 -1.66754E-03 -8.98894E-05 0.00000E+00 2.2447
12 1856 1.27536E-05 1.02647E+00 7.23833E-04 -1.01858E-03 -5.50519E-05 0.00000E+00 2.4377 |
13 2000 7.74726E-06 1.02621E+00 4.46505E-04 -6.24417E-04 -3.38122E-05 0.00000E+00 2.6310 e

14 2144 4.70734E-06 1.02604E+00 2.75886E-04 -3.83580E-04 -2.08095E-05 0.00000E+00 2.8240
15 2288 2.86556E-06 1.02593E+00 1.71037E-04 -2.36195E-04 -1.28590E-05' O.00000E+00 3.0173
16 2432 1.74947E-06 1.02587E+00 1.06608E-04 -1.46101E-04 -7.99374E-06 0.00000E+00 3.2103
17 2576 1.07056E-06 1.02582E+00 6.68970E-05 -9.0943BE-05 -5.00456E-06 0.00000E+00 3.4037 r

grp to grp inner .afd. max flux msf max scale coarse
,

.iters int, difference int, factor mesh |
1 1 1 9 1.06319E-05 50- 9.9999BE-01 6 ,

2 2 1 10 1.42082E-05 30 9.99995E-01 9 |
3 3 1 10 1.59475E-05 25 9.99997E-01 10 ;!

4 4 1 10 1.44546E-05 20 9.99997E-01 13 i
5 5 1 10 1.26324E-05 15 9.99995E-01 1' ;

6 6 1 9 1.00224E-05 15 9.99994E-01 - 17
7 7 1 10 8.15894E-06 . 14 9.99994E-01 25 |
8 8 1 11 4.78027E-06 13 9.99994E-01 50 |

9 9 1 13 4.64177E-06 14 9.99994E-01 50 *

10 10 1 14 4.63850E-06 15 9.99994E-01 50
11 11 1 15 4.58894E-06 15 9.99994E-01 50 -

~f12 12 1 15 5.57466E-06 16 9.99995E-01 50
13 13 1 16 5.77401E-06 16 9.99995E-01 50 - .

14 14 1 16 5.56395E-06 17 9.99995E-01 50 -|
15 15 2 31 2.65356E-07 31 1.00000E+00 50 ,

16 16 2 50 8.96492E-07 50 -1.00000E+00. 50 |
17 17 2 50 1.05266E-06 50 1.00000E+00 50 >

18 18 2 50 1.09014E-06 50 1.00000E+00 50
19 19 2 50 1.22442E-06 50 1.00000E+00- 50 f

20 20 2 50 8.57906E-07 31 9.99999E-01 50 |
21 21 2 50 1.40580E-06 50 1.00000E+00. 50 .!
22 22 2 50 1.27989E-06 50 1.00000E+00 50
23 23 1 36 1.904?6E-05 36 1.00003E+00 50 >

24 24 1 37 5.25981E-05 37 1.00010E+00 ~ 50 *

25 25 1 37 7.62734E-05 37 1.00010E+00 $0
26 26 1 37 8.34733E-05 37' 1.00018E+00 50- ,

27 27 2 50 1.35140E-06 50 9.99998E-01 - 50 -|
18 2612 -3.74044E-08 1.02586E+00 5.4462SE-06 -4.33099E-05 -6.85874E-07 0.00000E+00 3.4613

final monitor t

lambde 1.02586E400 production / absorption 1.02638E+00 an8ular flux on 16 '

- elapsed time 3.46 min. ;
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TABLE 8

K,,, Values for XSDRNPM Calculations on the ORNL' Computer QOX/y.C 740
'

CONCENTRATION SPHERE CYLINDER SLAB

(GRAMS U/L)
'

1600 1.01666 1.02071 1.02544

--. - - - - - . _-

..

TABLE 9
KEN 0 Benchmark Values of K,,, for Critical Experiments

235
SCA G U CYLINDER HEIGHT K,,, |H/grted H/(E's

Re
323

U per CH DESCRIPTION CM
'

U

524 526.0 0.04254 15"-dia.,Al shell '44.78 0.9982010.00392- ;

643 645.3 0.03562 30"-dia. , Al shell * 26.49 0.9997010.00385-

735 733.7 0.03179 20"-dia.,SS shell 40.09 1.0032410.00389

991 988.1 0.02428 30"-dia.,Al shell* 40.49 1.0052210.00316 ";,

'

994 990.7 0.02422 20"-dia.,SS shell 85.72 0.9984510.00330
* Top surface of t.ylinder is not reflected. '
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VCJCSAS4 'VCJ-CJ WITHEE NRC * 1160

VV VV CCCCCCCCCC' JJJJJJJJJJ CCCCCCCCCC SSSSSSSSSS AAAAAAAAAA SSSSSSSSSS 444
VV VV CCCCCCCCCCCC JJJJJJJJJJ CCCCCCCCCCCC SSSSSSSSSSSS AAAAAAAAAAAA SSSSSSSSSSSS 4444
VV VV CC CC JJ CC CC SS SS AA AA SS SS 44 44
VV VV CC JJ CC SS AA AA SS 44 44
VV VV CC JJ CC SSS AA- AA SSS 44 44
VV VV CC JJ CC SSSSSSSSS AAAAAAAAAAAA SSSSSSSSS 44444444444
VV VV CC JJ CC SSSSSSSSS AAAAAAAAAAAA SSSSSSSSS 444444444444

VV VV CC JJ CC SSS AA AA SSS 44
VV VV CC JJ JJ CC SS AA AA SS 44
VV VV CC . CC JJ JJ CC CC SS SS AA AA SS SS 44

VVVV CCCCCCCCCCCC JJJJJJJJ CCCCCCCCCCCC SSS3SSSSSSSS AA AA SSSSSSSSSSSS 44
VV CCCCCCCCCC JJJJJJ CCCCCCCCCC SSSSSSSSSS AA AA SSSSSSSSSS 44

JJJJJJJJJJ 0000000000 B8888B88888 11 11 6666666666 00000000
JJJJJJJJJJ 000000000000 BBBBSBBBBBBB 111 111 666666666666 0000000000

JJ 00 00 BB BB 1111 1111 66 66 00 0000
JJ 00 00 BB BB 11 11 66 00 00 00
JJ 00 00 BB BB 11 11 66 00 00 00
JJ 00 00 BBBBBBBBBB 11 11 66666666666 00 00 00
JJ 00 00 8B80888888 11 11 666666666666 00 00 00
JJ 00 00 BB BB 11 11 66 66 00 00 00

JJ JJ 00 00 BB BB 11 11 66 66 0000 00
JJ JJ 00 00 BB BB 11 11 66 66 000 00
JJJJJJIJ 000000000000 B88888888888 1111111111 1111111111 666666666666 0000000000
JJJJJJ 0000000000 BBBBBBBBBBB 1111111111 1111111111 6666666666 00000000

RRRRRRRRRRR MM MM 00000000 2222222222 555555555555 PPPPPPPPPPP RRRRRRRRRRR 11
RRRRRRRRRRRR MMM MMM- 0000000000 222222222222 555555555555 PPPPPPPPPPPP RRRRRRRRRRRR 111

-RR RR MMMM MMMM 00 0000 22 22 55 PP PP RR RR 1111
RR RR MM MM MM MM .00 00 00. 22 55 PP PP RR RR 11
RR RR MM M191M MM - 0 0 00 00; 22 55 PP PP RR RR 11-
RRRRRRRRRRRR MM MM MM 00 00 00 -22 555555555 PPPPPPPPPPPP RRRRRRRRRRRR 11-
RRRRRRRRRRR MM MM 00 00 00 22 5555555555 PPPPPPPPPPP RRRRRRRRRRR 11
RR RR MM 'MM 00 00 00 22 55 PP RR .RR 11
RR RR MM MM 0000 00 22 55 PP RR RR 11
RR RP MM .MM 000 00 22 55 PP RR RR '11
RR NR MM .MM- 0000000000 222222222222 -555555555555 PP RR RR 1111111111
RR RR MM MM 00000000 222222222222 55555555555 PP RR RR 1111111111

*CC***********************************************************************************************************
* - . *
* VCJCSAS4 KSYS VCJ-CJ WITHEE NRC APR 06, 1993 22.08.29 KSYS VCJCSAS4 *
* *
**O***********************************************************************************************************
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JJJJJJJJJJ 'EEEEEEEEEEEE SSSSSSSSSS . MM MM. SSSSSSSSSS GGGGGGGGGG
JJJJJJJJJJ EEEEEEEEEEEE SSSSSSSSSSSS MMM MMM SSSSSSSSSSSS GGGGGGGGGGGG

JJ EE 'SS- SS MMMM- MMMM SS 'SS GG GG-
JJ EE SS- MM Pf4 MM MM SS . GG
JJ EE .SSS . -MM .MMMM .MM SSS GG
JJ EEEEEEEE. -SSSSSSSSS MM MM. MM SSSSSSSSS GG -
JJ EEEEEEEE SSSSSSSSS :MM MM -SSSSSSSSS GG GGGGG
JJ EE SSS '' MM- MM - SSS .GG GGGGG

.JJ .JJ EE' .- SS MM - MM SS GG- GG'
JJ JJ EE SS SS' MM MM SS SS GG' GG

~JJJJJJJJ EEEEEEEEEEEE SSSSSSSSSSSS MM MM SSSSSSSSSSSS GGGGGGGGGGGG
JJJJJJ .EEEEEEEEEEEE -SSSSSSSSSS MM MM SSSSSSSSSS GGGGGGGGGG

AAAAAAANAA 3333333333
AAAAAAAAAAAA 333333333333
AA- AA ' ' 33 '33
AA- 'AA 33
AA AA 33-
AAAAAAAAAAAA- 3333
AAAAAAAAAAAA- 3333'
AA. AA' 33

. AA ' ~AA .

.- 3 3 :
33'

'
.. AA iAA 33
AA. AA. 333333333333-
AA- ' AA : - 3333333333.

~
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'IATS140 JOB ORIGIN FROM GT ' 8=RM040 ' . DSP=CR , DEVICE =RM040RD1, 081
. *ACFC1137 VCJ LAST SYSTEP CESS 13.32-03/19/93 FROM.RM040RD1
14:37:52 IAT4401 -LOCATi ~'t STEP =LKED DD=MARSLIB DSN=E.TZA27286. SCALE. MARS 77
14:37:52 IAT4402 UNIT =3J80 .VOL(S)=PSOE01
14:37tS2'IAT4401 -LOCATE FOR STEP =LKED DD=MIPLIB DSN=E.TZA27286.NEAD.MIPLIB77

~ 14 :37:52 IAT4402 UNIT =3380 ,VOL(S)6PBDS00
14:37:52 IAT4401 LOCATE FOR STEP =LKED DD= MODULES OSN=E.TZA27286.NEAD.PGMS77
16:37:52 IAT4402 UNIT =3380 VOL(Sl=PGDE01
14:37:52 IAT4401 LOCATE FOR SiEP=LEED DD=0VLY DSh=E.TZA27286.NEAD.0VLY77

~14:37:52'IAT4402 UNIT =3380 .VOL(S)=PSDS00
- 14:37:52 IAT4401 ' LOCATE FOR STEP =LKED DD=SYSLIB 'DSN=E.TZA27286.NEAD.SUBLIB77
14t37:52 IAT4402 UNIT =3380 ,VOLIS)=PSDS00

116:37:52 IAT4401v LOCATE FOR STEP =LMED DO=SYSLIB DSN=SYS2.VSFLINK
14:37:52'IAT4402. UNIT =3380 VOLIS)=PSDS00

.14:3V:52 IAT4401 LOCATE FOR SiEP=LKED DD=SYSLIB DSN=SYS2.VSFFORT
14:37:52 IAT4402' UNIT =3380 ,VOL(S;=PBDE03
14:37:52 IAT4401 LOCATE rOR STEP =LKED DD=SYSLIB 9SN= GRAPHICS.DISV. LIB
~4:37:52'IAT4402 UNIT =3380 ,VOL(S)=PBDE01

114:37:52'IA'4401 . LOCATE FOR STEP =LKED DO=SYSLIB DSN= GRAPHICS.INTLIG
16:37152 IAT4402 UNIT =3380' ,VOL(S)sPBDE02
14:37:52:IAT4401 LOCATE FOR STEP =LKED DD=SYSLIN ESN=E.TZA27286.NEAD.0VLY77
14:37:52: IAT4402. UNIT =338L VOL(S)=PSDS00

'14:37:52 IAT4401 LOCATE FOR SiEP=GO DD=STEPLIB DSN=E.T7A27286.NEAD.PGMS77
14:37:52'IAT4ac2 UNIT =3380

. STEP =GO DD=FORTLIB DSN=FYS2.VSFLOAD
.VOL(S)=PGDE01

14:37:52 IAT4401- LOCATE FOR
14:37:52 IAT4402. UNIT =3380- VOL(S)=PBLS03
14:37:52 IAT4401: ' LOCATE FOR STEP =GO DD=FT21F001 DSN=E TZA27286.ORIGENS.BINRYLIB.

: 16:37:52 IAT4402 UNIT =3380- VOL(S)=PBDE01
14:37:52 IAT4401 LOCATE FOR SiEP=GO DD=FT22F001 DSN=E.TZA27286.ORIGENS.BINRYLIB
14:37:52 IAT4402 UNIT =3380 ,VOL(S)=PBDE01

:14:37:52 IAT4401 LOCATE FOR. STEP =GO. DD=FT23F001 DSN=E.TZA27286.ORIGENS.BINRYLIB
14:37:52 IAT4402 UNIT =338n VOL(S)=PBDE01

J14:37:52 IAT4401 LOCATE /OR SiEP=GO.- DD=FT24F001-DSN=E.TZA27286.ORIGENS.BINRYLIB
114:37:52 IAT4402 UNIT =3380 ,VOL(S)=PBDE01 .
14:37:52.IAT4401 LOCATE FOR STEP =GO DD=FT25F001 DSN=E.TZA27286.ORIGENS.BINRYLIB
14:37:52 IAT4402 UNIT =3380 VOL(S)=PBDE01
14:37:52:IAT4401'' LOCATE:FOR SIEP=GO DD=FT26F001 DSN=E.TZA27286.ORIGENS.BINRYLIB4

14:37:52 1AT4402 UNIT =33&O ,VOL(S)=PBDE01
14:37:52|IAT4401 LGCATE FOR STEP =GO DD=FT27FS ' DSN=E.TZA27286.ORIGENS.CARDLIB
16:37:52-IAT4402 UNIT =3380 ,VOL(S)=PBDE02
14:37:52 IAT4401 LOCATE FOR STEP =GO DD=FT2 DSN=E.TZA27286.ORIGEW3.CAROLIB
14:37:52 IAT4402 UNIT =3380- . ,VOL(S)=PEDE02

.

14:37:52 IAT4401 8.OCATE FOR' STEP =GO DD=iT27 <03 DSN=E,T2427286.ORIGENS.CARDLIB,

14:37:52-IAT4402. UNIT =3380 ,VOL(S)=PSDE02
14:37:52 IAT4401 -LOCATE-FOR STEP =GO DD=FT27F004 DSN=E.TZA27286.ORIGENS.CARDLIB-

- 14:37:52 IAT4402. UNIT =3380- ,VOL(S)=PBDE02
.

14137:52 I AT4401- LOCATE FOR. STEP =GO DD=FT27F005 DSN=E.TZA27286.ORIGENS.CAROLIB
14:37:52 IAT4402 UNIT =3380 ,VOL(S)=PBDE02 - -

14:37:52 IAT4401 LOCATE FOR STEP =GO DD=FT27F006 DSN=E.TZA27286.ORIGENS.CARDLIB
14:37:52-IAT4402 UNIT =3380 ,VOL(S)=PBDEC2-
14:37:52 IAT4401' LOCATE F OR ' STEP =GO - 'DD=FT28F001 DSN=E.TZA27286.ORIGENS.CARDLIB

-14:37:52 IAT4402 UNITS 3380 ,VOL(S)=PBDE02 -
-14:37:52 IAT4401 LOCATE FOR' STEP =GO- DD=FT28F002 DSN=E;TZA27286.ORIGENS.CARDLIB
14:37:57 IAT4402 UNIT =3380- ,VOL(S)=PBDE02-
14:37:52'IAT4401 LOCATE FOR STEP =GO ' DD=FT28F003 DSh=E.TZA27286.ORIGENS.CARDLIB
14:37:52 IAT4402 UNIT =3380 . ,VOL(S)=PBDE02

- 14:37:52 IAT44011 LOCATE FOR-STEP =GO DD=FT28F004 DSN=E.TZA27286;0RIGENS.CARDLIB.
14:37:52 IAT4402 UNIT =3380 . ,VOL(S)=PEDE02
14:37:52 IAT4401- LOCATE FOR STEP =GO DD=FT28F005 DSN=E.TZA27286.ORIGENS.CARDLIB
14:37:52'IAT4402 UNIT =3380- -VOL(S)=PBDE02
14:37:52 IAT4401' LOCATE FOR STEP =GO DD=FT28F006 DSN=E.TZA27286.ORIGENS.CARDLIB
14:37:52.IAT4402 UNIT =3380 ,VOL(S)=PSDE02,

14137152.IAT4401 LOCATE FOR STEP =GO- DD=FT78F001 DSN=E4TZA27286. SCALE.HEATLIB
.

~'
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-//VCJCSASA JOB (17804),'VCJ-CJ WITHEE NRC', TIME =20, *
// PASSwCRD=:

'//CMAIN CLASS = STANDBY- .
.

,

//0VT1 CUTPUT DEFAULT =YES..JESDS=ALL. DEST =NK25B.RM025
//PROCLIB DD' DISP =SHR,DSN=TZA.PROCLIB.CNTL

.//A EXEC SCALE 41,GOSIZE=2048K. TIME =20
-//G0;FT01F001 DD SPACES (TRK,(300,50))
f//GO.FT18F001 DD SPACE =(TRK,(300,50))
//GO.SYSIN DD *
/*
//

1 /fVCJCSASA JOB (17804).'VCJ-CJ WITHEE .NRC'. TIME =20. *
// PASSWORD *

2.//0UT1. OUTPUT DEFAULT =YES.JESDS=ALL, DEST =NK25B.RM025
3 //PROCLIB DD DISP =SHR.DfN=774.PROCLIB.CNTL
4 //A EXEC SCALE 41,GOSIZEr204dK, TIME =20
5 XXSCALE41 PROC GOSIZE=2448K.BLKS=6136,SBUF=6136,

XX PLOT = DIS'/,0UT = * * * . LOUT = * * * ,
XX -ORGLIB=*E.TZA27288.ORIGENS'.
XX ' MESSAGE ='E.TZA27286. SCALE 4. MESSAGES',
XX H6 LIB ='E.TZA77286. SCALE.HEATLIB',

-XX LBLIN=' DISP =SHR. LABEL ={,,,IN),DCB=BUFL='.
XX DCBV='DCB=(RECFM=VBS.LRECL=X,BLKSIZE='
***
.***- JAY MANNESCHMIDT EXT 4-8717 BLDG 6011
.***

6 XXLKED EXEC PGM=IEWL. REGION =1024K
XX . PARM=* MAP. LIST, SIZE =(1000K,100K)*

7'XXMAkSLIB DD DISP =SHR,DSN=E.TZA27286, SCALE. MARS 77
8 XXMIPLIB DD DISP =SHR.DSN=E.TZA272SS.NEAD.MIPLIB77
9 XXMODULES .00 DISP =SHR.DSN=E.TZA27286.NEAD.PGMS77

-10 XX0VLY 'DD DISP =SHR DSN=E.TZA27286.NEAD;0VLY77
- 11 XXSYSLIB DD DISP =SHR DSN=E.TZA27286.NEAD.SUBLIB77
- 12 XX DD DISP =SHR,DSN=SYS2.VSFLINK
13 XX DD DISP =SHR,DSN=SYS2.VSFFORT
14 XX -

DD ** ' ,P=SHR DSN=GR APHICS .& PLOT . . LIB
i

'IEF6531 SUBST1 * ION JCL - DISP =SHR,DSN= GRAPHICS.DISV LIB
15 XX' DD OISP=SHR.DSN= GRAPHICS.INTLIB
16 XXSYSLIN DD DSN=E.TZA27286.NEAD,0VLY77(IEFBR14) DISP =SHR

DSN=&&LOADSET, UNIT =SYSDA DISP =(MOD, DELETE)ZE=3200117 XX DD ,

SPACE =(TRK,0) DCBm(RECFM=FB.LRECL=80,BLKSIXX .

18 XX DD DDNAME=SYSIN
19 XXSYSLMOD DD DSN=&& LIBRARY, UNIT =SYSDA. DISP =(,9 ASS),

XX SPACE =(TRK,(50,20,5),RLSE)
' 20 XXSYSPRINT DD SYSOUT=& LOUT

IEF653I SUBSTITUTION JCL'- SYSOUT=*

EXEC PGM= SCALE.COND=(4,LT,LKEDI,01)
'DD. UNIT =SYSDA; SPACE =(TRIL(50 1-21 XXSYSU11

REGION =&GOSIZE,22 XXGO
IEF6531 SUBSTITUTION JCL -."GM= SCALE,COND=(4,LT LKED), REGION =2048K,
XX - PARM=*/NOIDIw1T.N00CSTATUS,NOINQPCOPN,', TIME =1439

- 23 XXSTEPLIB DD DSN=*.LKED.SYSLMOD, DISP =(OLD. DELETE)
24-XX DD' DISP =SHR.DSN=E.TZA27286.NEAD,PGMS77
25 XXFORTLIB DD JDISP=SHR DSN=SYS2 VSFLOAD-
-26 //GO.FT01F001 DD SPACE =(TRK-(300 501)-,

IEF653I SUBSTITUTION JCL UNIT = *iSDA SPdCE=(TRK,(20,10)}BUFL=&SBUF)
-.X/FT01F001 DD UNIT =SYSDA, SPACE = TRK,(20 101),&DCBVABLKS . _

,DCB=(RECFM=VBS,LRECL=X,BLKSIZE=6136,BUFL=6136)

.IEF653I SUBSTITUTION JCL - UNIT =SYtDA, SPACE =(TRK.(20.10))BUFL=&SBUF),DCB=(RECFM=VBS.LRECL=X,BLKSIZE=6136,BUFL=6136)
27-XXFT02F001-DD~ UNIT =SYSDA. SPACE =(TRK,(20,10)),&DCBV&BLKS

28.XXFT03F001 DD UNIT =SYSDA.SPAC5=(1RK.(20.101),&DCBV&BLKS)BUFL=&SBUF),DCB=(RECFM=VBS.LRECL=X,BLKSIZE=6136,BUFL=6136)
'

IEF653I SUBSTITUTION JCL -UN?.T=SYSDA SPACE =(TRK,(20.10)
J29 XXFT04F001 DD 'UNITrSYSDA, SPACE =(TRK,(20 10)),&DCBV&BLKS,BUFL=&SBUF)

IEF653I SUBSTITUTION JCL - Uli1T=SYSDA.SPd.CE=(TRK,(20,10)),DCB=(RECFM=VBS,LRECL=X,BLKSIZE=6136 BUFL=6136]
30 XXFT05F001 DD 7 UNIT =SYSDA.EPACE=(480,(20,10)) DCB=BLKSIZE=480

C _u __ _ o_ a_m _.____ ____u_.._. - . _ . . _ _ __ m _ .._. _u . a.



,

.

21 XXFT06F001 DD SYSOUT=&OUT,DCB=(RECFM=VBA.LRECL=137 BLKSIZE=1100)

.IEF653ISUBSTITUTIONJCL-SYSOUT=*,DCBe{RECFM=VBA.LRECL=137,BLKSIZE=1100)32 XXFT08F001 DD UNIT =SYSDA, SPACES (CYL,(4, )),0CB=(DSORG=DA.RECFM=F
33 XXFT09F001 DD UN IT = SYSDA , $ PACE = ( CYL , ( 4,1 ) ) , DCB = (DSORG =DA , R ECF M= F :

-- 34 XXFT10FbO1 DD UNIT =SYSDA, SPACE =(CYL,(4,1)),0CB=(DSORG=DA,RECFM=F1
35 XXFT11F001 DD -UNIT =SYSDA SPACE =(TRK (20,10)),&DCBV&BLKS,BUFL=&SBUF)

IEF653I SUBSTITUTION JCL - UNIT =SYSDA, SPACE =(TRK,(20.10)).DCB=(RECFM=VBS.LRECL=X,BLKSIZE=6136,BUFL=6136)
36 XXFT12F001 DD UNIT =SYSDA. SPACE =[TRK. 20,101),J.DCBV&BLKS,80FL=&SBUF)

IEF653I SUBST'TUTION JCL - UNIT =SYSDA(SPACE =(TRK,(20,101),DCB=(RECFM=VES,LRECL=X,BLKSIZE=6136,BUFL=6136)
-

37 XXFT13F001 DL UNIT =SYSDA, SPACE =(TRK,(20.10)),
XX DCB=(RECFM=VB.LRECL=137 " kJIZE=&BLKS BUFL=&SBUF)
IEF6131 SUBSTITUTION JCL - DCB=(RECFM=%J,LRECL=137,BLKSIZE=6136 BUFL=6136)

38 XXFT14F001 DD UNIT =SYSDA, SPACE =(TRK,(20.10)),&DCBV&BLKS
IEF653I SUBSTITUTION JCL - UNIT =SYSDA. SPACE =(TRK'(20.10}}BUFL=&SBUF)DCB=(RECFM=VBS,LRECL=X,BLKSIZE=6136,BUFL=E136)

-

39 XXFT15F001 DD UNIT =SYSDA,SPACEm(TRK,[20,10));&DdBV&BLKS,BUFL=&SBUF)
.

'

IEF653I' SUBSTITUTION JCL - UNIT =SYSDA. SPACE =(TRK (20.10)),DCB=[RECFM=VBS,LRECL=X,BLKSIZE=6136,BUFL=6136)
40 XXFT16F001 DD UNIT =SYSDA,SDACE=(TRK,(20.10)),&DdBV&BLKS,BUFL=&SBUF)

IEF653I.SUBSTITUTIOP JCL - UNIT =SYSDA, SPACE =(TRK,(20,10)).DCB=(RECFM=VBS.LRECL=X,BLKSIZE=6136,BUFL=6136)
41 XXFT17F001'DD UNIT =SYSDA SPACE =(TRK,(20,10) ,&DCBV&BLKS

IEF653I SUBSTITUTION JCL - UNIT =SYSDA. SPACE = TRK,(20,10}}BUFL=&SBUF)DCB=[RECFM=VBS,LRECL=X,BLKSIZE=6136.BUFL-6136)
,

42 //GO.FT18F001 DD SPACE =(TRK,(300.50))
'X/FT18F001 DD UNIT =S'/SDA , $ PACE = ( TR K , [ 20,101 ) .&DCSV&B LKS ,8UF L=&SBUF )

IEF653I SUBSTITUTION JCL - UNIT =SYSDA.SPACEa(TRK,(20.10)) DCBs(RECFM=VBS.LRECL=X,BLKSIZE=6136,BUFL=6136)
43 XXFT29F001 DD UNIT =SYSDA, SPACE =(TRK,[20,10)),&DCBV&BLKS,BUFL=&58UF)

IEF653I SUBSTITUTION JCL - UNIT =SYSDA. SPACE =(TRK,(20,10)),DCBm(RECFM=VBS LRECL=X,BLKSIZE=6136,BUFL=6136) -

'44 XXFT21F001 DD &LBLIN&SBUF,DSN=&ORGLIB..BINRYLIB(BASICLWR)
IEF653I SUBSTITUTION JCL - DISP =SHR LABEL =(...IN),DCB=BUFL=6136 DSN=E.TZA27286 ORIGENS.BINRYLIB(BASICLWR)

45'XXFT22F001 DD &LBLIN&SBUF,DSN=&ORGLIB..BINRYLIB(PWR33eY1)
IEF653I SUBSTITUTION JCL - DISP =SHR LABEL =(,,,INI.DCB=uGFL=6136.DSN=E.TZA27286.ORIGENS.BINRYLIB(PWR33CY1)

46 XXFT23F001 DD &LBLIN&SBUF DSN=&ORGLIB . .BINRYLIB F PWR33CY2)
IEF653I SUBSTITUTION JCL - DISP =SHR, LABEL =(..,IN l,DCB=BUFL=6136,DSN=E.TZA27286.ORIGENS.BINRYLIB(PWR33CY2)

47 XXFT24F031 CD &LBLIN&SBUF DSN=&ORGLIB..BINRYLIB! PWR33CY3)
IEF653I' SUBSTITUTION JCL - DISP =SHR, LABEL =(...IN i.DCB=BUFL=6136 DSN*E.TZA27286.ORIGENS.BINRYLIB(PWR33CY3)

48 XXFT25F001 DD &LBLIN&SBUF.DSN=&ORGLIB..BINRYLIB1 BASLMFBR)
IEF653I SUBSTITUTION JCL - DISP =SHR LABEL =(..,IN1.DCB=BUFL=6136,DSN=E.TZA27286,0RIGENS.BINRYLIB(BASLMFBR)

49 XXFT26F001 DD &LBLIN&SBUF.DSN=&ORGLIB..BINRYLIB(MAPHUO28)
IEF653I' SUBSTITUTION JCL - DISP =SHR LABEL =(,,,IN).DCB=BUFL=6136,DSN=E.TZA27286,0RIGENS.BINRYLIB(MAPHUO28)

50 XXFT27F001 DD- &LBLIN&SBUF,DSN=&ORGLIB..CARDLIB(SMALLITE)
IEF653I SUBSTITUTION'JCL - DISP =SHR, LABEL =(,, IN),DCB=BUFL=6136,DSN=E.TZA27286.ORIGENS.CARDLIB(SMALLITE)

51 XXFT27F002 DD ' &LBLIN&SBUF,DSN=&ORGLIB. .CARDLiB( ACTINIDE )
IEF653I SUBSTITUTION JCL - DISP =SHR. LABEL =(,,,IN) DCB=BUFL=6136,DSN=E.TZA27286.0RIGENS.CARDLIB(ACTINIDE)

.

. 52 XXFT277003 DD &LBLIN&SBUF,DSN=&CRGLIB,.CARDLIB(BiGFISP)
IEF6531 SUBSTITUTION JCL - DISP =SHR. LABEL =(,,,IN).DCB=BUFL=6136 DSN=E.TZAi'286.ORIGENS.CARDLIB(BIGFISP)

53 XXFT27F004 DD &LBLIN&SBUF.DSN=&ORGLIB..CARDLIB(PHOLITE)

IEF653I SUBSTITUTION JCL - DISP =SHR. LABEL =(6 LIB (PHOACT)
,,IN),DCB=BUFL=6136,DSN=E.TZA27286.ORIGENS.CARDLIB(PHOLITE)

54 XXFT27F005 DD & LB LIN&SBUF . DSN=&ORGLIB . . CAR
IEF653I SUBSTITUTION JCL - DISP =SHR LABEL =(,,,IN)',DCB=BUFL=6136,DSN=E.TZA27286.ORIGENS.UARDLIB(PHOAC*)

55 XXFT27F006'DD &LBLIN&SBUF,DSN=&ORGLIB..CARDLIB(PHOFISP)
IEF653I' SUBSTITUTION JCL - DISP =SHR LABELa(,,,IN),0CBeBUFL=6136,DSN=E.TZA27286.ORIGENS.CARDLIB(PHOFISP)

58 XXFT28F001 DD &LBLIN&SBUF,DSN=&ORGLIB..CARDLIB(BIGLITE)

IEF653I SUBSTITUTION JCL - DISP =SHR. LABEL =(,,IB(ACTINIDE)L=6136 DSN=E TZA27286 ORIGENS CARDLIB(ACTINIDE)
IN),DCB=BUFL=6136,DSN=E.TZA27286.ORIGENS.CARDLIB(BIGLITE)

37 XXFT28F002 DD &LBLIN&SBUF,DSN=&ORGLIB..CARDL

IEF653I SUBSTITUTION JCL --DISP =SHR. LABEL =(,,lB(BIGFISP)
IN),DCB=BUF , . . .

58 XXFT28F003 DD &LBLIN&SBUF,DSN=&ORGLIB..CARDL-

~IEF653I' SUBSTITUTION JCL - DISP =SHR, LABEL =(,,,IN),DCB=BUFL=6136,DSN=E.TZA27286,0RIGENS.CARDLIB(BIGFISP)
59:XXFT28F004 DD ALBLIN&SBUF,DSh=&ORGLIB..CARDLIB(PHOLITE):

,

IEF653I SUBSTITUTION JCL - DISP =SHR. LABEL =(,,fB(PHOACT)IN),DCB=BUFl=6136.DSN=E.TZA27286.ORIGENS.CARDLIB(PHOLITE)60 XXFT28F005 DD -&LBLIN&SBUF ,DSN=&ORGLIB . .CARDL
. IEF653I SUBSTITUTION JCL . DISP =SHR, LABEL =(6 LIB (PHOFISP)'IN),0CB=BUFL=6136,DSN=E.TZA27286.ORIGENS.CARDLIB(PHOACT)61-XXFT28F006-DD &LBLIN&SBUF,DSN=&ORGLIB.. CAR
IEF653I SUBSTITUTION JCL - DISP =SHR, LABEL =(,,,IN),DCB=BUFL*tlit.DSN=E,TZA27286.0RIGENS.CARDLIB(PHOFISP)

62 XXFT78F001 DD' DISP =SHR LABEL =(,,,IN) DSNe&H6 LIB
~ -IEF653I SUBSTITUTION JCL - DISP =SHR,LdBEL=(,,,IN),DSN=E.TZAi,286. SCALE,HEATLIB ,

. 63'XXFT79F001 DD-~ DISP =SHR, LABEL =L ,;IN),DSN=E.TZA27286. KEN 05 ALBEDOS'

. 64 XXFT80F001 DD DISP =SHR; LABEL =L,,,IN),DSN=E,TZA27286.KEM04.WGTS

. 65.XXFT81F001:DD= DISP =SHR. LABEL =L,,,IN),DSN=C..TZA27286WSCALE4,REV02,XN16

_
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66_XXFT82F001 DD DISP =SHR, LABEL = ( . . INl:,DSN=C . (ZA27286 SCALE 4 REV02.XN27
67 XXFT83F001 DD DIS P = SHR . LABE L= ( , , , I ND.DSN=C.TZA27286. SCALE 4.REV02.XN123.

68 XXFT84F001 CD . DISP =SHR. LABEL =( ; ,,IN :,DSN=C. TZA27286. SCALE 4.REV02,XN218
69'XXFTE5F001 DD: DISP =SHR, LABEL =(,..IN),

' XX DSN=C.TZA27286 SCALE 4.REV02.XN22G18
70-XXFT86F001 DD DISP =SHR, LABEL =(,,,IN) DSN=C.TZA27286; SCALE 4.REV02.XG18
E71 XXFT87F001'DD -DISP =SHR. LABEL =(.. IN),

XX' ??N=C.TZA27286. SCALE 4,REV02.XN27 BURN
72 XXFTd8F001 DO ~ DISP =SHR, LABEL =(,..IN),

XX DSN=C.TZA27286. SCALE 4.REV03.XN27G18'
73 XXFT89F001 DD

DISP =SHR, LABEL =(,, IRK,(05.05)),&DCB/&BLKS,BUFL=&SBUF)
IN) DSN=C.X4S27286; SCALE 4.REV02.SCLIB ,

74 XXFT90F001 DD UNIT *SYSDA SPACE =(
LIEF 653I SUBSTITUTION JCL - UNIT =SYSDA, SPACE =(TRK,(05.05)|.DCB=(RECFM=VBS.LRECL=X,BLKSIZE=6136,BUFL=6136)

75 XXFT91F001 DD UNIT =SYSDA. SPACE =(TRK,(05.05)l,&DCBV&BLKS
-IEF6531 -SUBSTITUTION JCL - UNIT =SYSDA, SPACE =| TRK,(05,05)}BUFL=&SBUF).DCB=(RECFM=VBS,LRECL=X,BLKSIZE=6136,BUFL=6136)

76 X FT92F001 DD UNIT =SYSDA, SPACE =(TRK,(05,05) l,&DCBV&BLKS,BUFL=&SBUF)
'IFF053I SUBSTITUTION JCL - UNIT =SYSDA, SPACE =1TRK,(05.05)).DCB=(RECFMeVBS LRECL=X,BLKSIZE=6136,BUFL=6136)-

;77 XXFT93F001 DD UNIT =SYSDA. SPACES (TRK,(05,05)),&DCBV&BLKS,BUFL=&SBUF)

IEF653I SUBSTITUTION JCL - UNIT =SYSDA| SPACE =(TRK.(05,05}},DCB=(RECFM=VBS.LRECL=X,BLKSIZE=6136,BUFL=6136)78 XXFT94F001 DD UNIT =SYSDA. SPACE =(TPK, 05,05))'&DCBV&BLKS,BUFL=&SBUF)
IEF653I SUBSTITUTION JCL - UNIT =SYSDA{ SPACE =(tRK,(05,051).DCB=(RECFM=VBS.LRECL=X,BLKSIZE=6136,BUFL=6136)'79'XXFT95F001'DO UNIT =SYSDA,' SPACE ={TRK. 05,05]],&DCBV&BLKS.BUFL=&SBUF1
IEF653I SUBSTITUTION JCL -- UNIT =SYSDA, SPACE ={TRK,(05,05J)BUFL=&SBUF).DCBs(RECFM=VBS.LRECL=X,BLKSIZE=6136,BUFL=6136)'80 XXFT96F001 DD UNIT =SYSDA, SPACE =(TRK,(05,05)),&DCBV&BLKa,
IEF653I SUBSTITUTION JCL - UNIT =SYSDA, SPACE =(TRK,(05.05)),DCB=(RECFM=VBS.LRECL=X,BLKSIZE=6136,8UFL=6136)

81 XXFT97F001 DD UNIT =SYSDA, SPACE =[TRK.(05.05)),&DCBV&BLKS
IEF6531-SUBSTITUTION JCL - UNIT =SYSDA, SPACE =(TRK,(05,05}}BUFL=&SBUF),DCB=(RECFM=VBS,LRECL=X,BLKSIZE=6136 BUFL=6136)

82-XXFT98F001 DD ~ UNIT =SYSDA.SPACEm(TRK,(05,05)),&DCBV&BLKS
IEF653I: SUBSTITUTION JCL '-' UNIT =SYSDA. SPACE =(TRK. (05,05 } }BUFL=&SBUF ),DCB=(RECFM=VBS.LRECL=X,BLKSIZE=6136,BUFL=6136) '

83 XXFT99F001 DD
SYSOUT=&OUT;DCB=(RECFM=VBA LRECL=137,BLKSIZE=1100)IZE=1100) .

i

IEF653I SUBSTITUTION JCL - SYSOUT=*d
DCB=(RECFM=VBA.LRECL=137,BLKS

'84 XXMESSAGE DD DISP =SHR DSN=&MESSAG
IEF653I SUBSTITUTION JCL - DISP =SHR,DSN=E.TZA27286. SCALE 4. MESSAGES

85 XXPRINT- DD SYSOUT=&OUT
IEF653I-SUBSTITUTION JCL - SYSOUT=2

86 XXQATABLE DD DISP =SHR,DSN=E.TZA2i486. SCALE 4,QATA3LE
87 //GO.SYSIN DD *,DCB=BLKSIZE=80

//
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' STMT NO. MESSAGE
_

22 IEF68GI DDNAME REFERRED TO ON DDNAME KEYWORD IN PRIOR STEP WAS NOT RESOLVED
IEF2361 ALLOC. FOR VCJCSAS4 LKED A
IEF237I 140 ALLOCATED TO MARSLIB
IEF237I 141 ALLOCATED TO SYS00130
IEF237I C06 ALLOCATED TO MIPLIB
IEF237I 142 ALLOCATED TO MODULES
-IEF237I E00 ALLOCATED TO OVLY
'IEF237I C06 ALLOCATED TO SYSLIB-

IEF237I E00 ALLOCATED TO
IEF237I 154' ALLOCATED TO
IEF237I 141 ALLOCATED TO
IEF237I 143 ALLOCATED TO
IEF237I 153 ALLOCATED TO SYS00132
IEF237I E00 ALLOCATED TO SYSLIN
IEF237I 900 ~ ALLOCATED TO
IEF237I DMY ALLOCATED'TO
IEF237I C00 ALLOCATED TO SYSLMOD
IEF237I JES3 ALLOCATED TO SYSPRINT
IEF237I-C00 ALLOCATED TO SYSUT1
IEF142I VCJCSASA LKED A - STEP WAS EXECUTED - COND CODE 0000
IEF285I E.TZA27286. SCALE. MARS 77 KEPT
IEF285I VOL SER NOS='PSDE01.
IEF285I CATALOG.ICF.VPBDE01 KEPT
IEF2851 VOL SER NOS= PBDE01.
IEF285I E.TZA27286.NEAD.MIPLIS77 KEPT
IEF285I VOL SER NOS= PBDS00.
IEF285I' E.TZA27286.NEAD.PGMS77 KEPT
IEF285I -VOL SER NOS= PGDE01.
IEF285I E.TZA27286.NEAD.OVLY77 KEPT
IEF285I- VOL SER NOS= PSD500.
IEF285I E.TZA27280.NEAD.SUBLIB77 KEPT
IEF285I VOL SER NOS= PSDS00.
IEF285I SYS2.VSFLINK KEPT
IEF285I VOL SER NOS= PSD500.
IEF285I SYS2.VSFFORT. KEPT
IEF285I 'VOL SER NOS= PSDE03.
IEF285I GRAPHICS.DISV. LIB KEPT
IEF285I VOL SER NOS= PSDE01.
IEF285I GRAPHICS.INTLIB KEPT
IEF285I VOL SER NOS= PBDE02.
IEF285I CATALOG.ICF.VPSDE02 KEPT -

IEF285I VOL SER NOS= PSDE02.
IEF285I E.TZA27286.NEAD,0VLY77 KEPT
IEF285I VOL SER NOS= PSDS00.
IEF285I SYS93096.T143749.RA000.VCJCSAS4.LOADSET DELETED
IEF285I VOL SER NOS= SYSSA1.
IEF285I SYS93096.T143749.RA000 VCJCSAS4. LIBRARY PASSED
IEF285I VOL SER NOS= SYSSA2.
IEF285I LKED.A.SYSPRINT SYSOUT
IEF285I SYS93096.T143749.RA000.VCJCSAS4.R0000002 DELETED
IEF285I VOL SER NOS= SYSSA2

--IEF373I STEP /LKED / START 93096.2200
s......__..__'/LKED / STOP 93096.2200 CPU OMIN 00.24SEC SRB OMIN 00.01SEC VIRT 1032K SYS 204K EXT 4K SYS J744KIEF374I STEP

____......______......__....___ .___....______.. ...____ ..-_.. ............g
*KXY0001 DDNAME CUU DSNAME EXCP'S(IO) BLOCKSIZE*
CKXY0002 MARSLIB 140 E.TZA27286. SCALE. MARS 77 *

'CKXY0002 SYS00130 141 CATALOG.ICF.VPBDE01 *
CKXY0002 MIPLIB CC6 E.TZA27286.NEAD.MIPLIB77 *
CKXY0002 MODULES .142 E.TZA27286.NEAD.PGMS77 *
CXXY0002 -0VLY E00 E.TZA27286.NEAD.0VLY77 *
*KXY0002 SYSLIC- C06 E TZA27286 NEAD.SUBLIB77 *-

L-
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-*KXY0002 .E00 SYS2.VSFLINK ' *
rKXY0002-- 154 SYS2;VSFFORT . *

bOKXY0002 141 GRAPHICS.DISV LIB *
~*KXY0002 143 GRAPHICS.INTLIB: *
.*MXY0002.|SYS00132 153 CATALOG.ICFiVPSDE02 *
iCKXY0002 SYSLIN E00 EJTZA27786.NEAD.0VLY77 3 800 *
*KXY0002 . . 900 SYS93096.T143749,RA000.VCJCSAS4.LOADSET 3200- *
SMXY00021,SYSLMOD.

T*KXY0002 SYSUT1
'C00 SYS93096:T143749.RA000.VCJCSASA LIBRARY -9 32760 *:

C00 SYS93096.T143749 RA000.VCJCSAS4.R0000002- *
2KXY0003' VIRTUAL' STORAGE USED 1032K ~ TOTAL EXCP COUNT FOR STEP 12 *
.*KXY0004 08 APR 93.096 22.00.14 CPU TIME FOR *
3..________________________.______.38_ _ _ _.__ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _' STE P 0 0 0 0 MIN 0 0 . 2 5 SEC_______.__.___*______________. ___

IEF236I ALLOC. FOR VCJCSAS4 GO A
IEF237I C00 ALLOCATED TO STEPLIB

.IEF237I 142- ALLOCATED TO
IEF237I 141= ALLOCATED TO SYS00134

'IEF2371 E0E ALLOCATED TO FORTLIB
IEF237I 900 ALLOCATED TO FT01F001

- IEF237I~C00 ' ALLOCATED TO FT02F001.

?IEF237I:900 ALLOCATED TO FT03F001
IEF2371 C00 ALLOCATED TO FT04F001
:IEF237I.900 EALLOCATED;TO FT05F001
IEF237I:JES3 ALLOCATED-TO FT06F001
IEF2371.C00 ALLOCATED TO'FT08F001
JIEF237I C00. ALLOCATED,TO FT09F001
.IEF2371-900 ALLOCATED TO FT10F001
IEF237I'C00 ~ ALLOCATED TO FT11F001

'IEF237I 900- ALLOCATED TO FT12F001
--IEF237I C00~ ALLOCATED TO FT13F001
.IEF237I 900 ALLOCATED TO FT14F001'
-IEF237I POO ALLOCATED.TO FT15F001
IEF237I 900 ALLOCATED TO FT16F001
IEF237I C00 ALLOCATED TO FT17F001
IEF237I C00 -ALLOCATED TO FT18F001
IEF237I:C00 ALLOCATED TO FT19F001
IEF237I .- 141 ALLOCATED TO.FT21F001
IEF237I 141 ALLOCATED TO FT22F001'

-IEF237I 141- ALLOCATEDJTO FT23F001
IEF2371 141' ALLOCATED TO FT24F001

'IEF237I1141 -ALLOCATED TO FT25F001
IEF237I 141 ALLOCATED TO FT26F001
IEF237I'143 ALLOCATED.-TD FT27F001

:IEF237I 143 ALLOCATED TO FT27F002
-IEF237I'143 ' ALLOCATED TO FT27F003
IEF237I 143 ' ALLOCATED TO FT27F004

-IEF237I'143' ALLOCATED TO FT27F005
.IEF237I 143,. ALLOCATED TO FT27F006
IEF237I 143 ALLOCATED TO FT28F001"
IEF237I 143: ALLOCATED TO FT28F002

_ IEF237I 143 ALLOCATED TO FT28F003
;IEF237I 143 ALLOCATED TO FT28F004:
IEF237I'143 ALLOCATED.TO FT28F005

"IEF237I.143- ALLOCATED TO FT28F006
IEF237I 140'' ALLOCATED TO FT78F001-

.IEF237I 140 ~; ALLOCATED TO FT79F001
'IEF237I 140; ALLOCATED TO'FT80F001
'IEF237I:155: ALLOCATED TO FT81F001
IEF237I'153:: ALLOCATED TO-FT82F001
IEF237I 141.'ALLECATED TO FT83F001
IEF237I 156: ALLOCATED TO FT84F001-

'IEF237I"140 .-ALLOCATED TO.FT85F001
IEF237I:155 ALLOCATED TO FT86F001
IEF237I^156: ALLOCATED TO FTB7F001
IEF2371--1531 ALLOCATED-TO FT88F001-

=IEF2371'C17 ALLOCATED TiO FT89F001
IEF237I C00- ALLOCATED TO FT90F001-
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C 3 4 5 6 7 9 0 1 2 3 4 5 6 7 8 9 0 <
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-

DR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -
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.
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-IEF2851 VOL SER NOS= PBDE01;
IEF285I--E;TZA27286.ORIGENS.BINRYLIB KEPT
IEF285I' VOL'SER NOS= PBDE01.
ZEF285I- 'E TZA27286.ORIGENS.CARDLIB KEPT

.IEF285I-- VOL SER NOS= PBDE02.
IEF285I .E.TZA27285.ORIGENS CARDLIB hEPT

-IEF285I VOL SER NOS= PBDE02.
IEF2851 E.TZA27286.ORIGENS.CARDLIB KEPT
'IEF285I VOL SER- NOS= PBDE02.
IEF285I E.TZA27286.ORIGENS.CARDLIB KEPT
IEF285I. ~VOL SER NOS= PBDE02.

LIEF 285I E.TZA27286 ORIGENS.CARDLIB KEPT
IEF285I VOL SER NOS= PBDE02.
IEFP851. E TZA27286.ORIGENS.CARDLIB KEPT
IEF2851- VOL SER NOS= PSDE02.
IEF2851 E.TZA27236,0RIGENS CARDLIB KEPT
IEF285I- : VOL SER NOS= PBDE02. '

-IEF285I E.TZA27286.ORIGENS.CARDLIB KEPT
IEF285I .VOL'SER NOS= PBDE02.
IEF2851 E.TZA272SS.ORIGENS.CARDLIB KEPT
IEF2851 'VOL SER NOS= P8DE02.
IEF285I E.TZA27286.ORIGENS.CARDLIB KEPT
IEF285I VOL SER NOS= PBDE02.

11EF2851- E;TZA272CB.ORIGENS.CARDLIB KEPT
IEF285I VOL'SE3 NOS= P8DE02.
-IEF285I'~E;TZA27286 ORIGENS.CARDLIB KEPT
IEF285I' : VOL SER NOS= PBDE02:
IEF285I "E.TZA27286. SCALE.HEATLIB KEPT
IEF285I VOL SER NOS= PSDE01.
IEF285I E.TZA27280 KEN 05. ALBEDOS KEPT

2IEF285I- LVOL-SER NOS='PSDE01-
IEF285I E.TZA27286. KEN 04.WGTS KEPT.

IEF285I VOL SER NOS= PSDE01.
IEF285I. C.TZA27286, SCALE 4,REV02.XN16 KEPT
-IEF285I VOL SER NOS= PSDE03.
IEF285I C.TZA27286. SCALE 4.REV02.XN27 KEPT
IEF285I' :VOL.SER-NOS= PSDE02.
IEF285I. .C.TZA27286. SCALE 4.REV02.XN123 KEPT
IEF285I VOL SER h0S= PBDE01.
IEF285I C.TZA27286 SCALE 4.REV02.XN218 KEPT
.IEF285I VOL SER NOS= PBDE04.
.IEF285I C.TZA27286. SCALE 4.REV02.XN22G18 KEPT
IEF285I VOL SER-NOS= PSDE01.
IEF285I C TZA27286. SCALE 4.REV02.XG18 KEPT
IEF285I- VOL SER NOS= PSDE03.
IEF285I. C.TZA27286. SCALE 4.REV02.XN27 BURN KEPT
'IEF285I VOL SER NOS= PSDE04.
IEF285I C.TZA27286; SCALE 4.REV03.XN27G18 KEPT.
IEF285I |VOL SER NOS= PSDE02.
:IEF285I :C,X4S27286. SCALE 4.REV02.SCLIB KEPT
~IEF285I VOL SER NOS= PSDS01.s-

IEF285I SYS93096.T143749.RA000.VCJCSAS4.R0000021 DELETED
,IEF2851' VOL SER NOS= SYSSA2.
'IEF285IJ 2SYS93096.T143749.RA000.VCJCSAS4.R0000022 ~ DELETED
:IEF285I; ~VOL'SER NOS= SYSSA2.
sIEF285I SYS9309E-T143749.RA000,VCJCSAS4.R0000023 DELETED
IEF285I- VOL'SER NOS= SYSSA1.
'IEF285I- SYS93096.T143749.RA000 VCJCSAS4.R0000024 DELETED
IEF285I: VOL SER MOS=-3YSSA2.
IEF285I SYS93096.1143749.RA000.VCJCSAS4.R0000025 DELETED
IEF285I VOL SER-NOS= SYSSA1.
-IEF285I .SYS93096.T143749.RA000.VCJCSAS4.R0000026 . DELETED
.IEF2851: : VOL SER NOS= SYSSA2.
.IEF2851 -SYS93096.T143749.RA000.VCJCSAS4.R0000027 DELETED
IEF285I- VOL SER'NOS= SYSSAl'.
IEF285I'- SYS93096.T143749.RA000.VCJCSAS4.R0000028- DELETED

t
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'IEF285I VOL SER NOS= SYSSA1.
IEF285I: SYS93096 T143749.RA000 VCJCSAS4.R0000029 DELETED
IEF285I VOL SER NOS= SYSSA2.

?IEF285I. GO A.FT99F001 .
.

SYSOUT
IEF285I E.TZA27236. SCALE 41 MESSAGES KEPT

~

IEF285I -VOL SER NOS= PSDE01,
| .IEF285I ~ GO.A PRINT SYSOUT

JIEF285I E.TZA27286. SCALE 4.CATABLE KEPT
IEF285I VOL SER NOS= PSDE03.
IEF285I- JESI0001 SYSIN

.IEF373I STEP /GO / START.93096.2200
'IEF374I STEP /GO / STOP 93096.2205 CPU 1 MIN 25.62SEC SRB OMIN 01.19SEC VIRT 1612K SYS .48K EXT. ' 8K SYS 8760K-
g..._____........__................... .._..___ .. .._____............ __. _____________.*
GRXY0001 CDNAME' CUU DSNAME EXCP*S(IO) BLOCKSIZE*
CRXY0002 STEPLIB C00 SYS93096.T143749.RA000.VCJCSAS4. LIBRARY 5 32760 -*
*KXY0002 142 E.TZA27286 NEAD.PGMS77 785 *
*KXY0002 SYS00134 .tal CATALOG.ICF.VPSDE01 *
2RXY0002 FORTLIB E0E SYS2.VSFLDAD *
*RXYOCO2 -FT01F001,900 SYS93096.T143749.RA000.VCJCSAS4.R0000003 73 6136 *
GKXY0002 FT02F001 C00 SYS93096.T143749.RA000.VCJCSAS4.R0000004 24 6136 *
*RMY0002 FT03F001 900 SYS93096.T143749.RA000 VCJCSAS4.R0000005 6136 *
CKXY0002 FT04F001 C00 SYS93096.T143749.RA000.VCJCSAS4.R0000006 55 6136 *
OKXY0002 - FT05F001 900 SYS93096.T143749.RA000.VCJCSAS4.R0000007 14 480 *

'QKXY0002 FT08F001 COO SYS93096.T143749.RA000.VCJCSAS4.R0000009 606 1776 *
DKXY0002 FT09F001 C00 SYS93096.T143740.RA000.VCJCSAS4.R0000010 1.920 2816 *
*KXY0002 FT10F001 900_SYS93096.T143749,RA000.VCJCSAS4.R0000011 *

'GKXY0002 FT11F001 C00 SYS93096.T143749.RA000.VCJCSAS4.R0000012 29 6136 *
*KXY0002 FT12F001 900 SYS93096.T143749.RA000.VCJCSAS4.R0000013 6136 *

-ORXY0002 FT13F001 C00 SYS93096.T143749.RA000.VCJCSAS4.R0000014 :6136 *
GKXV0002 FT14F001 900 SYS93096.T143749.RA000.VCJCSAS4.R0000015 6 6136 *
*KXY0002 FT15F001'900 SYS93096.T143749.RA000.VCJCSAS4.R0000016 6136 *

.CKXY0002 FT16F001=900 SYS93096.T143749.RA000.VCJCSAS4.R0000017 94 6136 *
*KXY0002' FT17F001'C00 SYS93096.T143749 RA000.VCJCSASA.R0000018 6136 *

-OKXY0002 FTIFF001.C00 SYS93096.T143749.RA000 VCJCSAS4,R0000019 78 6136 *
CRXY0002 FT19F001 C00 SYS93096.T143749.RA000.VCJCSAS4.R0000020 18 6136 *
*KXY0002 FT21F001 141 E.TZA27286.ORIGENS.BINRYLIB *

:*RXV0002 FT22F001 141 E.TZA27286.ORIGENS.BINRYLIB *
--CKXYQOO2 -FT23F001'141 E.TZA27286.ORIGENS.BINRYLIB *
DMXY0002 FT24F001 141 E.TZA27286.ORIGENS.BINRYLIB *
*KXY0002 FT25F001 141 E.TZA27286 ORIGENS.BINRYLIB *
GKXY0002 FT26F001 141 E.TZA27286..ORIGENS.BINRYLIB f

-ORMY0002 FT27F001 143 E.TZA27286.ORIGENS.CARDLIB *
*KXY0002- FT27F002 143 E TZA27286.ORIGENS.CARDLIB *.

.ORXY0002 FT27F003 143 E.TZA27286.ORIGENS.CARDLIB *
CKXY0002' FT27F004 143 E.TZA27286.ORIGENS.CARDLIB *
GRXV0002 FT27F005 143 E.TZA27286.ORIGENS.CARDLIB. *
CKXY0002 FT27F006 143 E.TZA27286.ORIGENS.CARDLIB *
CMXY0002- FT28F001'143 E.TZA27286.ORIGENS.CARDLIB *
QRXV0002 FT28F002 143 E.TZA27286.ORIGENS.CARDLIB- *
CEXV0002 FT28F003.143 E.TZA27286.ORIGENS.CARDLIB *

~*KXY0002 'FT28F004 143 E.TZA27286.ORIGENS.CARDLIB. *
GKRY0002 FT28F005 143 E.TZA27286.ORIGENS.CARDLIB- *

OKXV00021. FT2aF006 143 E TZA27286.ORIGENS.CARDLIB
**KRY0002

FT78F001 140 E.TZA27286. SCALE.HEATLIB *
.-OKXY0002 FT79F001.140 E;TZA27286. KENOS. ALBEDOS- *
OKMY0002 .FT80F001: 140 E.TZA27286. KEN 04.WGTS *
OKXV0002 FT81F001 155 C.TZA27286. SCALE 4.REV02.XN16 .*
*KXY0002 FT82F001 153 C.TZA27286. SCALE 4.REV02.XN27 13J 6136..*-
OKXV0002 FT83F001 141 C.TZA27286. SCALE 4.REV02.XN123. *

'*KXV0002 FT84F001 156 C.TZA27286. SCALE 4.REV02.XN218' *
CKXY0002 FT85F001.140 C.TZA27286. SCALE 4.REV02.XN22G18- *
OKXY0002. FT86F001 155 C.TZA27286. SCALE 4.REV02.XG18 *
OKXV0002 FT87F001'156 C.TIA27286. SCALE 4.REV02.XN27 BURN- ' *--
*KXY0002 FT88F001 153 C.TZA27286. SCALE 4.REV03.XN27G18 . . *

-ORXV0002- FT89F001 C17 C.X4S27286. SCALE 4.REV02.SCLIB .166 100- *,
GKXV0002..FT90F001 C00 SYS93096.T143749.RA000.VCJCSAS4.R0000021 402. 1024 : ..*.

-
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FT91F001 C00 SYS93096iT143749.RA000.VCJCSAS4 R000002$ 6136 *- -
'

ifJXY0002 -

.*KXY00022-FT92F001:900"SYS93096.7143749.RA000.VCJCSAS4.R0000023- 3 6135 *
-CKXY0002' FT93F001-COO-SYS93096.T143749.RA000.VCJCSAS4.R0000024' 6136. * ' '-

,.*MXY0002 FT94F001 900 SYS93096,T143749,RA000.VCJCSAS4.R0000025 6135 -*-
*KXY0002:'FT95F001:C00-SYS93096.T1437495RA000iVCJCSA.S4.R0000026 6136. *
;*KXY0002 'FT96F001.900 SYS93096.T143749.RA000.VCJCSASA.R0000027 3- 6136 *
*MXY0002 - FT97F001 900 SYS93096.T143749.RA000.VCJCSAS4.R0000028 3 6136 *

1*KXY0002 -FT98F001'C00.SYS93096.T143749.RA000.VCJCSAS4.R0000029 6136 . *
-*KXY0002 . MESSAGE . 140 E.T*A27286. SCALE 4. MESSAGES 3 4254 ' *
/*MXY0002 CATABLE 155 E;TZA27286. SCALE 4.QATABLE- - 15 4000 *-

~ '*KXY00031 VIRTUAL STORAGE USED 1612K ' TOTAL EXCP COUNT FOR STEP 4.435 *-

'*KXY0004 06 APR 93.096 .22.05.23.73 CPU TIME FOR STEP 0001. MIN 26.81 SEC *
g.___... _._ ............. ......... .. ...__....___. ..._ .....-....._ .__..............__g
TEF375I.. JOB /VCJCSASA/ START 93096.2200

:s........ JOB /VCJCSAS4/..STOP 93096.2205 CPU
.1 MIN 25.86SEC SRB OMIN 01.20SEC. .I EF 3 7 6 I .

. ......_ ........._-..........._~.............. _..........._..s............-

*KXY0003 TOTAL EXCP . COUNT FOR. JOB -4.447 *4

.*KXY0006- TOTAL PRINT LINES FOR-JOB 1,752 *'

*KXY0006 --
.

. TOTAL PUNCH CARDS FOR JOB-- - *
'*MXY0004' 06 APR 93.096'- 22.05.23.87- CPU TIME FOR JOB 0001 MIN 27 06.SEC *
-g.........-.... --..... .......... ...._..... ............................. _............a
:*KXY0005 :X10 IBM 3090 ** APPROXIMATE JOB COST * 5 30.23 *
:g.....................-...........................-..... ...... . ................_ ... ..g

_
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-MVS/XA DFP!VER: 2 LINKAGE EDITOR 22:00:12 TUE APR 06, 1993
-JOB VCJCSASA -STEP A ' -PROCEDURE LKED

'

" INVOCATION. PARAMETERS'- MAP LIST, SIZE =11000K.100K)
ACTUAL' SIZES (892928.86016)
OUTPUT DATA. SET.SY593096;T143749,RA000 VCJCSASA.LIERARY IS ON VOLUME SYSSA2

- IEWOOOO NAME .IEFBRI4(R)- 00010000

MODULE MAP

CONTROL SECTION ENTRY
'

NAME ' ORIGIN LENGTH NAME LOCATION NAME LOCATION NAME LOCATION NAME LOCATION ~
t -IEF8R14? 00 4

ENTRY-ADDRESS 00 '

-TOTAL LENGTH- - 8
** IEFBR14 DID NOT PREVIOUSLY EXIST BUT WAS ADDED AND HAS AMODE'24

- C*' LOAD MODULE HAS RMODE 24
' *C AUTHORIZATION CODE IS .0.

_

K'

_-
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PRIMARY MODULE. ACCESS AND INPUT RECORD ( SCALE DRIVER - 10/10/91 - 15.58)

*******************************************************************************
*. . MESSAGES OF-CURRENT INTEREST TO SCALE 4 USERS WILL APPEAR HERE * +

*-
'

*
*- SCALE 4 BULLETIN BOARD *
* ....... ........ ..... *
* - *
* NOTICE TO ALL SCALE USERS: THE SCALE CONFIGURATION MANAGEMENT *

,

:1 PLAN WAS UPDATED ON JUNE 10, 1992. IF YOU HAVE ANY QUESTIONS, *
-* CONTACT STEVE'BDWMAN (4-5263). ANY USER WHO DISCOVERS'A *
*- DISCREcANCY IN A SCALE MODULE SHOULD REPORT IT IMMEDIATELY TO *

STEVE BOWMAN 4-5263) OR KAY MARTINACTION MAY BE(TAKEN IN A TIMELY MANNER.(4-9213) 50 THAT CORRECTIVE
** -

* *
* . . . *
* 1/13/92 KEND-V.A - MODULE WAS C3RR2CTED TO PERFORM RESTART *
* CALCULATIONS FCR PROBLEMS HAVING NESTED HOLES AND/OR-ARRAYS WITH *
* SMU AND-FDN HAVING DIFFERENT VALUES. (MRR 92-001) ADDED MINOR *
* CHANGES FOR CONSISTENCY WITH NCSS VERSION. (MRR 92-004) *
* . . * *

*' 1/14/92 - ALL CONTROL MODULES - CORRECTED THE CALCULATION OF *
* . STORAGE NEEDED TO COLLAPSE THE BONDARENKO FACTORS WHEN USING *
* - COLLAPSE OPTION. (FRR 92-003) *
*-
-* 1/22/92'- SAS2 - CORRECTED SEVERAL MINOR ERRORS THAT WOULD HAVE'.

*
*

* . CAUSED JOB TO FAIL WHEN. ENCOUNTERED. (MRR 92-002) **
*

1/29/92 - SAS2 - CORRECTED ERROR THAT RESET NUCLIDE NUMBER ** _
DENSITY TO ORIGINAL INPUT VALUE IF IT DECAYED TO ZERO AFTER A ** -

* LONG COOLING TIME-(E.G., XE-135). CORRECTED ERROR THAT APPLIED *
*- CYCLE TEMPERATURE C:lANGE VARIABLE TEMKCYC ONLY TO FUEL ZONE *
* NUCLIDES. (MRR 92-006) *
*- - *
* 2/10/92 - ALL CONTRCL MODULES - CORRECTED ERROR-IN LINKING OF *
* . MODULES THAT CAUSED ERROR MESSAGES TO BE PRINTED ON WRONG OUTP* *
* FILE AND ALLOWED CSAS TO LOOP.IF THE CROSS-SECTION LIBRARY WAS *
* MISSPELLED,-(MRR 92-007). . *
t.

.

_

.
. . . *

lt .-4/20/92 - KEND*VsA' - MODULE WAS FIXED TO CORRECTLY CALCULATE *
* . MATRIX.K-EFF BY ARRAY NUMBLR FOR A BARE ARRAY. (MRR'92-009) *
.* *
* 5/27/92 - AIM - DELETED UNNECESSAPY CONVERSIONS ~FROM FLOATING *
* POINT. VALUES TO INTEGER, (MRR 92-013) *
's

. (1) FIXED'THE OPTION THAT ALLOWS THE *
*

* 6/22/92c - MORSE AND SAS4 -
*- GEOMETRY-MEDIA NUMBER TO DIFFER FROM THE CROSS SECTION MEDIA *
* NUMBER.' IF YOU HAVE PREVIOUSLY RUN PROBLEMS WITH DIFFERENT *
lt ~ GEOMETRY AND CROSS SECTION MEDIA NUMBERS, RE-RUN WITH NEW *
*- -VERSION. '(MRR 92-010) (2) ERROR RECOVERY PROCEDURE WAS ADDED SO *
* ~ THAT WHEN A FATAL GEOMETRY ERROR OCCURS RESULTS WILL BE- *

* '
NORMALIZED AND PRINTED FOR N-1 BATCHES. WHERE N IS THE BATCH- *'*- :

*.
. NUMBER _IN WHICH THE ERROR OCCURRED. (MRR 92-011) *

' 8/03/92 - ALL' CONTROL' MODULES- (1) CORRECTED AN ERROR IN_
*

'

- . .
-

.

.

* .
CALCULATING NUMBER DENSITIES FOR A CELL-WEIGHTED MIXTURE WHEN A *

*
*
* - MIXTURE NUMBER HAS BEEN ASSIGNED TO MORE THAN'ONE ZONE IN THE *
2- UNIT: CELL SPECIFICATION. (2) MADE A CORRECTION TO ACCEPT AN *
*- INPUT DANCOFF FACTOR OFo2ERO AND USE IT. ADDED A CHECK TO - .

* -
* ENSURE THAT ALL'DANCOFF FACTORS INPUT ARE.BETWEEN ZERO AND ONE. *
* - (MRR 92-019)

'

*
;*_

8/10/92 - KENO-V.A AND CSAS4 - THE PROGRAM VERIFICATION. TABLE-
' * -

. -

.

.
. *

*; - *
* WAS MODIFIED TO-PRINT.THE CORRECT VERSION NUMBERS FOR THESE~

.

_ f*- WW'f F F 'W 9'M'" 1 P'N W' W W V rF W- M'+'' *' 3 & W "'111''1' t' * -D#+ ''DrJn' D-#m +sa # 7'1se +- T - N' - J -- - - -
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* MODULES. VERSION lilo WAS PRINTING AS I 1 DUE TO IN!NFFICIENT *
;%_ SPACE IN A FORMAT STATEMENT. -(NRR 92-0151 *
-3

.

STANDARD CCMPOSITION LIBRARY - UPDATED RESONANCE DATA ** 10/02/92 -
.

* -

* JFLAGS.FOR NUCLIDES THAT HAVE RESONANCE DATA IN ENDF/B-V. *
* 1 .

MIPLIB - CORRECTED THE DIMENSIONAL CONSISTEtiCY TEST *
- *

11/24/92 -*
4

* FOR ANNULAR CELLS AND ASYMMETRIC SLAB CELLS. THIS ALLOWS *
* CORRECT. PROBLEMS THAT PREVIOUSLY'WOULD NOT RUN TO RUN. (MRR 92-024) *
, ,
.*********************x*********************************************************

MODULE CSASI WILL SE CALLED TIME OF DAY 22.00.21 DATE 93.096

UO2F2 SOLUTION OPTIMIZE CONCENTRATION SPHERE UOXSPO.CJW
27GROUPNDF4 INFHOMMEDIUM
SOLNUO2F2 1 1600.0 0 1.0 293 92235 5.02 92238 94.98 END
H2O 2 1.0 293 END
-END COMP
END

SECONT.4RY MODULE 000008 HAS BEEN CALLED

=-MODULE 000008 IS FINISHED, COMPLETION CODE - SYSTEM 000 USER. 0000. CPU TIME USED 1.14 (SECONDS). I/O'S USED 'O.

SECONDARY MODULE 000002 HAS BEEN CALLED
' MODULE 000002 IS FINISHED. COMPLETION CODE - SYSTEM 000 USER 0000. CPU TIME USED 14.52 (SECONDS). I/O'S USED- 0

' SECONDARY MODULE 000007 HAS BEEN CALLED

MODULE 000007' IS FINISHED. COMPLETION CODE - SYSTEM 000 USER 0000. CPU TIME USED 3.35 (SECONDS)'. I/O'S USED 0.

MODULE CSASI IS FINISHED. COMPLETION CODE - SYSTEM 000 USER 0000. CPU' TIME USED 20.20 (SECONDS). I/O'S USED. 0.

' MODULE XSDRN' WILL BE CALLED TIME OF DAY 22.02.34- DATE 93 096

SPHERE OPTIMIZATION UO2F2 SOLUTION DENSITY VARIATION
055 A3 2 E
155 3 2 58'1 0 22 16 3 1
10 50 0 0 0

255 -2 0 0-0 0 0 -1 0 0 0
355 00010 0000 0

00
5** A4 0- 0 E

T
1355~ 12
1455 l' 2
15** F1

1
'34** F1 i

T
35** 22I0 34I20.5025 55.5025 -

36$5 23RI.35R2
39$5 12
'40$$' F3-

'

T
END'

MODULE XSDRN IS FINISHED. COMPLETION CODE - SYSTEM 000 USER -0000. CPU TIME USED 65.37 (SECONDS). I/O'S USED O.

THE FOLLOWING DATA CARDS PRECEDE AN-= CARD'
.END ,

- . . _ _ - _ _ _ _ - .. . . . - - _ . .-_ _ , . _ ._- .. _ - , ., - - . . . . ._ , . , _ ~ . .



p. . -- . . . ,

j'f
'

,

oGGGGGGGGGG 0000000000
'GGGGGGGGGGGG- ' 000000000000

GG- GG. 00 00
GG 00 00-

: GG ' 00 00- >m

.- GG , 00' 00
GG - GGGGG 00 00
GG? GGGGG 00 0D.
GG GG -03 00
'GG GG 00 00
-GGGGGGGGGGGG.. '000000000000'
GGGGGGGGGG 0000000000

.. AAAAAAAAAA-
AAAAAAAAAAAA
AA 'AA
AA AA
AA .AA
AAAAAAAAAAAA.
AAAAAAAAAAAA

.AA AA
AA AA
AA ' AA'
AA- .AA.
AA AA

FFFFFFFFFFFF TTTTTTTTTTTT . 9999999999 9999999999 FFFFFFFFFFFF 00000000 00000000 11
FFFFFFFFFFFF TTTTTTTTTTTT . 999999999999 999999999999 FFFFFFFFFFFF 0000000000 0000000000 ill
FF ,

TT 99 99 99 99 'FF 00 00 00 .00 00 00 11
TT 99 99 99 99 FF. 00 0000 00 0000 1111

FF.
FF- TT 99 -99 99 99 -FF - 00 00 00 00 00 00 11

'FFFFFFFF -TT 999999999999 959999999999 FFFFFFFF 00 00 00 00 00 00 11

~.FF
'

TT 999999999999 999999999999 - FFFFFFFF- 00 00 00 00 . 00- 00 11FFFFFFFF
TT 99 99 'FF. '00 00 00 00 00 00 11

FF TT 99 99 FF 0000 00 0000 00 11
-FF TT- 99- 99 99 99 FF -000 00 000 00 11
FF. TT 999999999999 999999999999 FF 0000000000

"FF TT 9999999999 9999999999 FF 00000000 '
0000000000 1111111111

00000000- 1111111111

AAAAAAAAAA 3333333333
AAAAAAAAAAAA 333333333333
AA- AA 33 33
AA- AA 33.
AA' . - AA- 33

.AAAAAAAAAAAA 3333
-AAAAAAAAAAAA 3333
. AA ' AA 33
^AA AA 33
.AA' ' AA -1 33- 33'

+ - AA ' ' AA- 333333333333
i AA - . AA 3333333333-
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CCCCCCCCCCC - SSSSSSSSSSS AAAAAAAAA SSSSSSSSSSS IIIIIIIIIIII
- CCCCCCCCCCCCC SSSSSSSSSSSSS AAAAAAAAAAA SSSSSSSSSSSSS IIIIIIIIIIII

.

.

CC CC SS SS AA - AA SS SS' II
CC SS AA AA SS II .

CC SS AA AA- SS II ~

.-

. CC. SSSSSSSSSSSS AAAAAAAAAAAAA SSSSSSSSSSSS II
'.CC 555S5555555S - AAAAAAAAAAAAA SSSSSSSSSSSS II

CC . SS AA AA SS II
- CC SS AA AA SS II
' CC CC SS SS AA AA SS SS II s

' CCCCCCCCCCCCC SSSSSSSSSSSSS AA AA SSSSSSSSSSSSS IIIIIIIIIIII
CCCCCCCCCCC' SSSSSSSSSSS AA AA SSSSSSSSSSS IIIIIIIIIIII

VV- W CCCCCCCCCCC JJ CCCCCCCCCCC SSSSSSSSSSS AAAAAAAAA SSSSSSSSSSS 44l
-VV- VV CCCCCCCCCCCCC JJ CCCCCCCCCCCCC SSSSSSSSSSSSS AAAAAAAAAAA SSSSSSSSSSSSS 444-

- VV- . VV CC
' JJ CC CC SS SS AA AA SS SS 4444 |W VV CC CC
JJ. CC SS AA AA SS 44'44

VV VV CC JJ CC SS AA AA SS
. 44- 44

44 44' ,

VV - VV CC JJ CC SSSSSSSSSSSS AAAAAAAAAAAAA SSSSSSSSSSSS
_44 44'.VV W' CC ' JJ CC .SSSSSSSSSSSS AAAAAAAAAAAAA SSSSSSSSSSSS

- VV - VV CC JJ- CC SS AA AA SS- 444444444444'
~VV VV CC 'JJ CC SS AA AA . SS - 4444444444444
VV VV CC CC JJ JJ CC CC SS SS AA AA SS SS 44

VW CCCCCCCCCCCCC JJJJJJJJJJJJJ CCCCCCCCCCCCC SSSSSSSSSSSSS AA AA SSSSSSSSSSSSS 44'
V CCCCCCCCCCC JJJJJJJJJJJ CCCCCCCCCCC SSSSSSSSSSS AA AA SSSSSSSSSSS 44

4

0000000 44 . // 0000000 666666666666 // 99999999999' 33333333333
000000000 444 // 000000000 6666666666666 // 9999999999999 3333333333333-

00- 00 4444 // 00 00 66- // 99 99 33 33
00 00 '44 44 // 00 00 66 // - 99 99 '33"
00 00- 44- 44 // 00 00 66 // 99 99 -33

- 00 .00 44 44 // 00 00- 666666666666 // 9999999999999 333
00 00 44 44 // 00 00' 6666666666666 // 999999999999 - 333' r

00 00 444444444444 // . 00 00 66. 66 // 99 33'
00 . 00 4444444444444 // 00 . 00 - 66 66 // 99 33- +

00 00 44 // 00 00 66 66 // 99 - 33 - 33
000000000 44 // 000000MO 6666666666666 - // 9999999999999 '-3333333333333' -j

0000000 44' // 00000t> 66666666666 // 999999999999 33333333333

22222222222 ~22222222222 0000000' 0000000 22222222222 6666666666661
2222222222222 .2222222222222 000000000 000000000 . 2222222222222 6666666666666.*

.22 22 '22- 22 00 00 00 00 - 22 22 66.

22 22 00 00 00 00 22- 66
'22 22 00 00 '00- 00 22 66

22 22 00 00- 00- 00 22- 666666666666
22 . 22

22- 22
. 00 00 - 00- 00 22 6666666666666

'

00 00_ 00 00 - 22 66 66
22 22

.

00- 00 00 00 .-22 66 66-
22 - - 22 - 00 00

. . .

22 66 - 66'
.2222222222222- "2222222222222 000000000

' 00 . 00 ' . .

000000000 2222222222222 6666666666666
2222222222222 2222222222222' 0000000i 0000000 . 2222222222222. .66666666666

!
-
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SSSSSSSSSSS CCCCCCCCCCC AAAAAAAAA LL EEEEEEEEEEEEE
SSSSSSSSSSSSS CCCCCCCCCCCCC AAAAAAAAAAA LL EEEEEEEEEEEEE
SS. SS CC CC AA AA LL EE
SS CC AA AA LL. EE
SS CC AA AA LL EE
SSSSSSSSSSSS CC AAAAAAAAAAAAA LL EEEEEEEEE

SSSSSSSSSSSS CC AAAAAAAAAAAAA LL EEEEEEEEE
SS CC AA AA LL .EE
SS' CC AA AA LL EE

SS SS CC CC AA AA LL EE
SSSSSSSSSSSSS COCCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE

SSSSSSSSSSS CCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE

********************************************************************************.
.

********************************************************************************
******************************************************************************** -
***** *****
***** PROGRAM VERIFICATION.INFORMATION '*****
***** *****
***** CODE SYSTEM: SCALE VERSION: 4.1 *****-
***** *****
********************************************************************************
********************************************************************************
***** *****
***** *****.
***** PROGRAM: CSASI- *****-*

***** ***.**
***** CREATION DATE: 92.329 *****
***** *****
***** LIBRARY: E.TZA27286.NEAD.PGMS77 *****
***** *****
***** *****
***** PROD'JCTION CODE : CSAS25 *****
***** *****-
***** VERSION: 1,12 *****
***** .

'JOBNAME: VCJCSAS4 *****'
*****

*****
***** . *****
***** DATE OF EXECUTION: 04/06/93' *****
***** *****
***** TIME OF EXECUTION: '22.00.27 *****
***** - *****

'

***** *****
********************************************************************************
********************************************************************************
********************************************************************************.
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-UO2F2 SOLUTION OPTIMIZE CONCENTRATION SPHERE _fUOXSPD.CJW

**.** PROBLEM PARAMETERS ****

' LIB 27GROUPNDF4 : LIBRARY
MXX 2 MIXTURES :

-MSC '2 COMPOSITION SPECIFICATIONS
IZM 1 MATERIAL ZONES
GE INFHOMMEDIUM GEOMETRY
MORE O 0/1 DO NOT READ / READ OPTIONAL PARAMETER-DATA

.MSLN 1 FUEL' SOLUTIONS

**** PROBLEM COMPOSITION DESCRIPTION ****

- SC SOLNUO2F2 -STANDARD COMPOSITION __

MX 1 MIXTURE-NO.y

oFD 1600.0000 SOLUTION FUEL DENSITY
' AML 0.0000 ACID MOLARITY

VF- 1.0000 VOLUME FRACTION
' TEMP 293.0 DEG KELVIN
' SPG- 2.8063 CEFAULT SPECIFIC GRAVITY

'92235 5.02% '

>

-52238 94.98%~ '

'END

'.SC H2O STANDARD CCMPOSITION
MX 2 MIXTURE NO.

'

VF 1.0000 VOLUME FRACTION
- ROTH 0 9982 THEORETICAL DENSITY
TEMP .293.0 DEG KELVIN
END

**** PROB'EM. GEOMETRY.****'L
.

**** INFINITE' HOMOGENEOUS MEDIUM **** - . . . -

MFUEL- 1 MIXTURE NO. OF THE INFINITE HOMOGENEOUS MEDIUM

i:__

,

;
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********************************************************************************************************************-
*** ***
*** UO2F2 SOLUTION OPTIMIZE CONCENTRATION SPHERE UOXSPO.CJW ***
*** . ***
************.********************************************************************************************************
********************************************************************************************************************
*** ***
*** ********** DATA LIBRARY INFORMATION ********** ***
*** ***
*** UNIT VOLUME ***
*** NUMBER DATA SET NAME NAME UNIT FUNCTION - ***

*** -*** ------ ------------- ---- -------------

*** ***
*** 89 C.X4S27286. SCALE 4.REV02.SCLIB PSD501 STANDARD COMPOSITION LIBRARY ***
*** - ***

***
'

PSDE02 CROSS SECTION LIBRARY ****** 82 C.TZA27286. SCALE 4.REV02.XN27
. ***

*** 11 SYS93096.T143749.RA000.VCJCSAS4.R0000012 SYSSA2 SHORT CROSS SECTION LIBRARY ***
*** . ***
*** 90 SYS93096.T143749.RA000.VCJCSAS4.R0000021 SYSSA2 INPUT DATA DIRECT ACCESS ***

'

*** ***
********************************************************************************************************************
********************************************************************************************************************
*** ***
*** ***
*** STANDARD COMPOSITION LIBRARY DATA ***
*** --------------------------------- ***
*** ***
*** UNIT NUMBER 89 ***
*** ***
*** DATASET NAME C.X4S27286. SCALE 4.REV02.SCLIB - ***
*** ***
*** LIBRARY TITLE: SCALE-4 STANDARD COMPOSITION LIBRARY ***
*** 380 STANDARD COMPOSITIONS, 327 NUCLIDES ***
*** 10 ELEMENTS WITH VARIABLE ISOTOPIC DISTRBUTIONS. ***
*** ***
*** CREATION CATE: 10/ 2/92 ***
*** ***
*** ***.

*** * ***
*** CROSS SECTION LIBRARY DATA ***

****** ---------------~~----------

*** ***
*** UNIT NUMBER 82 ***
*** ***
*** - DATASET NAME C.TZA27286. SCALE 4.REV02.XN27 ***
*** - ***
*** LIBRARY TITLE: SCALE 4 - 27 NEUTRON GROUP CRITICALITY SAFETY LIBRARY' ***
*** BASED ON ENDF-B VERSION 4 DATA ***

-*** .
COMPILED FOR NRC 1/27/89 ******

LAST UPDATED 10/12/89 ***
- *** L.M.PETRIE - ORNL ***
*** ***
*** ***
*** ***

- *** ***
********************************************************************************************************************.

*****************************************************************************u*************************************

O IO*S WERE USED PROCESSING CSAS INPUT DATA. . . .

CONTROL MODULE CSASI' IS COMPLETE.

.
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GGGGGGGGGG -0000000000
-

'

-GGGGGGGGGGGG ~00000C000000
GG- ~GG 00. 00 -

GG '. 00- 00. '
- . GG .- 00 00

- GG -! 00- 00
, GG - - GGGGG 00 00
'09- GGGGG 00' 00 ~

,

,' C*a
- GG 00 00

GG. 00 00
.GE1

G & GGGGGGGG ' 000000000000
-Cr3GGGG6GG- 0000000000

'
'AAAAAAAAAA -
AAAAAAAAAAAA.
AA AA'
AA. AA
AA AA'

"AAAAAAAAAAAA
AAAAAAAAAAAA
AAr AA -

AA . - AA
-AA AA
"AA- AA
AA AA +

FFFFFFFFFFFF TTTTTTTTTTTT ~ 00000000 66666666661 FFFFFFFFFFFF 00000000 00000000 11
FFFFFFFFFFFF TTTTTTTTTTTT . 0000000000 666666666666 -FFFFFFFFFFFF 0000000000 0000000000 111

. F F .. TT . 00- 0000 66- 66''FF 00 - 0000 00 0000- 1111-

FF TT - 00 00 00
6 6 -.

.. .FF' .00. 00 00 00- 00- 00 11
LFF 00 00'00 00 00 00- 11

UFF- TT - 00' 00 _00- 66 "
.FFFFFFFF TT 00, 00- 00 66666666666- FFFFFFFF 00. 00 00 00 00 00 -11
'FFFFFFFF. TT 00 00- 00' 666666666666 FFFFFFFF '00 00 00 - 00 00- 00 :11-
FF- 'TT 00 00 -00 - 66 66 "FF 00 00 00 00 00 00. 11.-
FF 'TT' 0000 00-- 66 66 FF -0000- 00 0000. -00 11

.FF. TT 000 00: 66 66 _FF- 000- 00 -000 00. . 11
FF TT 0000000000 . 66666666E666 FF. 0000000000 0000000000 1111111111
FF TT 00000000 '6666666666 ~ FF 00000000_ 00000000 1111111111

.

AAAAAAAAAA-- 3333333333
AAAAAAAAAAAAL 333333333333
AA AA 33. 33
AA. "AA- .33

'

AA JAA 33
.AAAAAAAAAAAA- 3333
.AAAAAAAAAAAA' 3333
-AA AA 33'
AA. - AA - 33"

. AA . -AA 33 -33
.AA -. AA ' 333333333333

'AA ' AA. '3333333333
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8888888888B8 00000000000 NN- NN AAAAAAAAA MM MM IIIIIIIIIIII 22222222222-
BBBBBBBBBBBBB 0000000000009 NNN NN AAAAAAAAAAA MMM MMM IIIIIIIIIIIi 2222222222222.-
BB BB 00 00 'NNNN NN AA AA MMMM MMMM -II 22 22.-
BB BB 00 00' NN NN NN 'AA AA MM MM MM MM II 22

'BB BB 00 00 NN NN NN AA AA MM MM MM MM II 22:
BBBBBBBBBBBB 00 00 NN NN NN AAAAAAAAAAAAA MM MMM MM II 22-----------~

Bb8BBBBBBBBB 00 00 NN NN NN AAAAAAAAAAAAA MM M MM II 22-------------

BB BB 00 00 NN NN NN AA AA MM MM II 22
BB RB 00 00 NN NN NN AA -AA MM MM II 22
BB BB 00 00 NN NNNN /A AA MM MM- -II 22
RBREPUBBBBBBB 0000000000000 NN NNN AA AA MM MM IIIIIIIIIIII 2222222222222
BBBBB3BBBBB 00000000000 NN NN AA AA MM MM IIIIIIIIIIII 2222222222222

VV VV CCCCCCCCCCC JJ CCCCCCCCCCC SSSSSSSSSSS AAAAAAAAA SSSSSSSSSSS 44
VV VV CCCCCCCCCCCCC JJ CCCCCCCCCCCCC SSSSSSSSSSSSS AAAAAAAAAAA SSSSSSSSSSSSS 444
W VV CC CC JJ CC CC SS SS AA AA SS SS 4444
(V. VV CC JJ CC SS AA AA SS 44 44
UV VV CC' JJ CC SS AA AA SS . 44 44
VV VV CC JJ CC L ~3SSSSSSSS AAAAAAAAAAAAA SSSSSSSSSSSS 44 44

VV VV CC JJ CC bdSSSSSSSSSS AAAAAAAAAAAAA SSSSSSSSSSSS 44 44
VV VV CC JJ CC SS AA AA SS 444444444444

VV VV CC JJ CC SS AA AA SS 4444444444444'
VV VV CC CC TJ JJ CC CC SS SS AA AA SS SS 44

VVV CCCCCCCCCCCCC JJJJJJJJJJJJJ CCCCCCCCCCCCC SSSSSSSSSSSSS AA AA SSSSSSSSSSSSS 44
V CCCCCCCCCCC JJJJTIJJJJJ CCCCCCCCCCC SSSSSSSSSSS AA AA SSSSSSSSSSS 44

0000000 44 // 0000000 666666666666 // 99999999999 33333333333
000000000 444 // 000000000 6666666666666 // 9999999999999 3333333333333

00 00 4444 // 00 00 66 // 99 99 33 33
00 00 44 4 // 00 00 66 // .99 99 33
00 00 44 44 // 00 00 66 // 99 99 33
00 00 44 44 // 00 00 666666666668 // 9999999999999 333
00 00 44 44 // 00 00 6666666666666 // 999999999999 333
00 00 444444444444 // 00 '00 66 66 // 99 33
00 00 4444444444444 // 00 00 66 66 // 99 33

00 00 44 // 00 00 66 66 // 99 33 33
000000000 44 // 000000000 666666S666666 // 9999999999999 3333333333333

0000000 44 // 0000000 60666666666 // 999999999999 33333333333

22222222222 22227??2222 0000000 0000000 44 666666666666
2222222222222 22222'_222222 000000000 000000000 444 0666666666666
22 22 22 22 00 00 00 00 4444' 66

22 22 00 00 00 00 44 44 66
22 22 00 00 00 00 44 44 66

22 22 00 00 00 00 44 44 666666666666
22 22 00 00 00 00 44 44 6666666666666

22 22 00 00 00 00 444444444444 66 66
22 22 00 90 00 00 4444444444444 66 66

22 22 00 00 00 00 44 66 66
2222222222222 2222222222222 000000000 000000000 44 6666666666666
2222222222222 2222222222222- 0000000 0000000 44 66S66666666

. .
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SSSSSSSSSSS CCCCCCCCCCC AAAAAAAAA LL EEEEEEEEEEEEE -

SSSSSSSSSSSSS CCCCCCCCCCCCC ' AAAAAAAAAAA LL EEEEEEEEEEEEE
SS SS CC CC AA AA LL EE
SS CC AA AA LL EE
SS CC AA AA LL EE
SSSSSSSSSSSS CC AAAAAAAAAAAAA LL EEEEEEEEE

SSSSSSSSSSSS CC AAAAAAAAAAAAA LL EEEEEEEEE
SS CC AA A. LL EE
SS CC AA AA LL EE'

SS SS CC CC AA AA LL EE
SSSSSSSSSS9SS CCCCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE

SSSSSSSSSSS CCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE

.********************************************************************************
****************************************************************************************************************************************************************

-***** *****-
***** PROGRAM VERIFICATION INFORMATION ***** -

***** ***** j
'***** CODE SYSTEM: SCALE VERSION: 4.1 ***** q
***** ***** j****************************************************************************************************************************************************************

l, ***** *****
***** *****.
***** PROGRAM: 000008 *****
***** *****
***** CREATION DATE: 92.330 *****
***** *****
***..* LIBRARY: E.TZA27286.NEAD.PGMS77 *****
***** *****

| ***** *****
***** PRODUCTION CODE: BONAMI *****
***** *****

| ***** VERSION: 1.6 *****
***** *****
***** JOBNAME: VCJCSAS4 *****
***** *****
***** DATE OF EXECUTION: 04/06/93 *****
***** *****
***** TIME OF EXECUTION: 22.00.46 *****
***** *****
***** *************************************************************************************
****************************************************************************************************************************************************************

_
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-1Q. ARRAY HAS 1 ENTRIES.
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i OQ ARRAY HAS 4 ENTRIES. 7i
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' 10 ARRAY HAS 6' ENTRIES. ~i
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LOGICAL ASSICNMENTS
~

MASTER LIBRARY 11
W'sRKING LIBRARY- 0
SCRATCH FILE 18
NEW LIBRARY 1

PR0BLEM DESCR1PTION

:IGR--GEDMF.TRY (0/1/2/3--INF MED/ SLAB /CYL/ SPHERE 1

IZM--NUMBER OF ZONES OR MATERIAL REGIONS 2

MS--MIXING TABLE LENGTH 7

IBL--SHIELDED CROSS SECTION EDIT OPTION (0/1--N0/YES) 0

.IBR--BONDARENKO FACTOR EDIT OPTION (0/1--N0/YES) 0

ISSOPT--DANCOFF FACTOR OPTION O

CONVERGENCE. CRITERION .1.00000E-03

GEOMETRY CORRECTION FACTOR FOR WIGNER RATIONAL APPROXIMATION 1.000E+00

3Q ARRAY HAS. 7 ENTRIES.

4Q ARRAY HAS- 7 ENTRIES.

5Q ARRAY HAS 7 ENTRIES.

6Q ARRAY HAS 2 ENTRIES.

7Q ARRAY HAS 2 ENTRIES.

8Q ARRAY HAS 2 CNTRIES.

SQ ARRAY HAS 2 ENTRIES.

-10Q ARRAY HAS T ENTRIES.

11Q ARRAY HAS 2 ENTRIES.

MIXING TABLE

EMTRY NIXTURE ISOTOPE . NUMBER DENSITY ' NEW IDENTIFIER
l' 1. 92235 2.05790E-04 92235

,

2 1 92238- 3.84443E-03 92238
3 1 8016 3.27175E-02-' 8016-
4 2 ~8016 3.33757E-02 208016
5 .1 .9019 8.10044E-03 9019
6 1- 1001. 4.92340E-02 1001
7 2 -1001 6.67514E-02 201001

GEOMETRY AND MATERIAL' DESCRIPTION

. ZONE ' MIXTURE- OUTER DIMENSION TEMPERATURE EXTRA XS TYPE (0/1--FUEL / MOD)-
1 1 .1.00000E+00 2.93000E+02 0.00000E+00 0.
2 2 6.00000E+00 2.93000E+02 -0.00000E+00 0

2394 LOCATIONS OF 100000.AVAILABLE ARE REQUIRED ~TO MAKE A'NEW MASTER CONTAINING THE SELF-SHIELPED VALUES

NO NUCLIDES IN YOUR. PROBLEM HAVE-BONDARENKO FACTOR DATA **BONAMI WILL COPY'FROM LOGICAL 11..TO LOGICAL 1

~

__ -
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. C(,? f 1001- HYDROGEN FROM LOG 11 TO LOG'18' 'BONDARENKD TRIGGER 0
~

'

.- CO PY 10 01 ~- ' HYDROGEN. .FROM LOG 18 TO LOG '1 :BONDARENKO TRIGGER 0
'

,

COPY 1001 HYDROGEN. FROM LOG 18 TO LOG 1 BONDARENKO. TRIGGER 0

COPY 8016 OXYGEN-16 FROM LOG 11 TO LOG 18 BONDARENKO TRIGGER 0'

COPY 8016 OXYGEN-16. FROM LOG 18.TO LOG 'l BONDARENKO TRIGGER 0

. COPY '8016 OXYGEN-16 FROM LOG 18 TO LOG 1 BONDARENKO TRIGGER 0,

-COPY '9019 FLUORINE FROM LOG 11 TO LOG .1 BONDARENKO TRIGGER 0

COPY 92235 URANIUM-235 FROM LOG 11 TO LOG 1 BONDARENKO TRIGGER 0
i

. COPY 92238 URANIUM-238 FROM LOG 11 TO LOG 1 BONDARENKO TRIGGER 0

|
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SCALE 4'- 27' NEUTRON GROUP. CRITICALITY-SAFETY LIBRARY
"

BASED ON ENDF-B VERSION 4 DATA
COMPILED FOR NRC. 1/27/89

.'LAST UPDATED 10/12/89-

L.M.PETRIE. ORNL
-TAPE ID 4027000 NUMBER OF NUCLIDES- 7

. NUMBER OF NEUTRON GROUPS- 27 NUMBER OF GAMMA' GROUPS- 0-
FIRST' THERMAL GROUP-- - 15 LOGICAL UNIT 1

TABLE OF CONTENTS
HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATED 10/12/89' ID 1001
HYDROGEN ENDF/B-IV MAT,1269/THRM1002 UPDATED 10/12/89 ID 201001
OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 10/12/89 ID 8016
OXYGEN-16 ENDF/B-IV MAT 1276 . UPDATED 10/12/89 ID 208016
FLUORINE- ENDF/B-IV MAT 1277 UPDATED 10/12/89 ID 9019
UR ANIUM-2'a d ENDF/B-IV MAT'1261 UPDATED 10/12/89 ID 92235
URANIUM-238 ENDF/8-IV MAT <1262 -UPDATED 10/12/89 ID 92238

TAPE COPY USED 0 I/0*S. AND TOOK 0.67 SECONDS
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NN NN IIIIIIIIIIII TTTTTTTTTTTT AAAAAAAAA W W LL
NNN- NN IIIIIIIIIIII TTTTTTTTTTTT AAAAAAAAAAA W W LL
NNNN . NN II TT AA .AA . W W LL
NN NN NN II: TT AA AA W W LL-
NN NN NN II TT AA AA .W W LL

.NN NN NN II- T AAAAAAAAAAAAA W W W LL
NN NN -NN II TT AAAAAAAAAAAAA W- WWW W LL
NN NN Nh II TT AA AA W WW W .LL
NN NN NN II. TT AA AA WW W WW LL
NN NNNN II TT AA AA WWWW WWWW LL-
NN NNN IIIIIIIIIIII TT AA AA WWW WWW''LLLLLLLLLLLLL
NN NN IIIIIIIIIIII TT AA AA W W LLLLLLLLLLLLL

VV VV CCCCCCCCCCC JJ CCCCCCCCCCC SSSSSSSSSSS AAAAAAAAA SSSSSSSSSSS 44)
VV VV CCCCCCCCCCCCC - JJ CCCCCCCCCCCCC SSSSSSSSSSSSS AAAAAAAAAAA SSSSSSSSSSSSS 444

: VV VV CC CC JJ CC CC SS SS AA AA 'SS' SS 4444-.
' VV VV -CC JJ CC SS AA AA SS 44 44: ,.

JJ CC SS AA AA SS 44. 44VV VV CC
'VV VV CC JJ CC SSSSSSSSSSSS AAAAAAAAAAAAA SSSSSSSSSSSS 44- ~44

VV VV CC JJ - CC SSSSSSSSSSSS AAAAAAAAAAAAA SSSSSSSSSSSS 44 144
VV VV CC JJ. - CC SS AA AA SS 444444444444
.W VV CC JJ- CC - SS AA AA SS 4444444444444

- VV VV CC - CC JJ JJ CC CC SS SS AA ,AA SS SS' 44
VVV CCCCCCCCCCCCC JJJJJJJJJJJJJ CCCCCCCCCCCCC SSSSSSSSSSSSS AA AA SSSSSSSSSSSSS- 44

V CCCCCCCCCCC JJJJJJJJJJJ CCCCCCCCCCC SSSSSSSSSSS AA AA SSSSSSSSSSS 44

_0000000 44 // 0000000 666666666666 // 99999999999 33333333333
000000000 444 - //. 000000000 6666666666666 //. 9999999999999 3333333333333

00 00 4444 // 00 00 66 // 99 .99 -33 33
00 00 44 44 // 00 00 66 // .99 :99 33
00 00 44 44 // 00 00 66 // 99 99 33

44 44_ // 00 00 666666666666 // 9999999999999 .33300 00
. 44 44 // 00 -00' 6666666666666 // 999999999999 33300 00

00 00 444444444444 // 00 00 66 66 //- 99- 33
- 00- 00 4444444444444 // 00 00 66 66 // 99 - . 33

44 // 00 00 - 66 66 // 99- 33' - 3300 00
~ 44 // 000000000 6666666666666 //- 9999999999999' 3333333333333000000000

0000000 44 // 0000000 66666666666 // '999999999999-- .33333333333-

22222222222 22222222222 0000000 0000000 5555555555555 -33333333333'
2222222222222 2222222222222- 000000000 000000000- 5555555555555 3333333333333"
22 22 22- 22 00- 00 -00 00 55 33- 33.

22 22 00 00. 00 00 5 5 -' 33
22 22 00 ~00 00- 00 55- '33

22 22 00 00 00 00 555555555555 . ~333

22 22
. , : 00 00: 00 00 5555555555555' 33322 22 .

. . 00 001 00 00 55 - 33:.

'00 00 00 55 -- 331-22 - 22 . . . . 00 .
00 -00 -00

.

55' 55 33- 3322 22- - . . 00- .

. 2222222222222' '2222222222222 000000000 000000000 5555555555555 13333333333333
2222222222222. .2222222222222 0000000- '0000000 -55555555555 ~ 33333333333.

.;'
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SSSSSSSSSSS CCCCCCCCCCC AAAAAAAAA LL EEEEEEEEEEEEE
SSSSSSSSSSSSS CCCCCCCCCCCCC AAAAAAAAAAA LL EEEEEEEEEEEEE
SS SS CC CC AA .AA LL EE
SS CC AA AA LL EE
SS CC AA AA LL EE
SSSSSSSSSSSS CC AAAAAAAAAAAsA LL EEEEEEEEE

SSSSSSSSSSSS CC AAAAAAAAAAAAA LL EEEEEEEEE
SS CC AA AA LL EE
SS CC AA AA LL EE

SS SS CC CC AA AA LL EE
SSSSSSSSSSSSS CCCCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE

SSSSSSSSSSS CCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE

********************************************************************************
********************************************************************************
********************************************************************************
***** *****
***** PROGRAM VERIFICATION INFORMATION
*****

~

*****
*****

***** CODE SYSTEM: SCALE VERSION: 4.1 *****
***** *****
********************************************************************************
********************************************************************************
***** *****
***** *****
***** PROGRAM: 000002 *****
***** *****
***** CREATION DATE: 91.350 *****
***** *****
***** LIBRARY: E.TZA27286,NEAD.FGMS77 *****
***** *****
***** *****
***** PRODUCTION CODE: NITAWL *****
***** *****
***** REVISION: 1.6 *****
***** *****
***** JOBNAME: VCJCSAS4 *****
***** *****
***** DATE OF EXECUTION: 04/06/93 *****
***** *****
***** TIME OF EXECUTION: 22.00.55 *****
***** *****-
***** *****
**************************************************** 4**************************
********************************************************************************
********************************************************************************

i
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-1Q ARRAY.HAS 1 ENTRIES.

00 ARRAY'HAS 9 ENTRIES.

10 ARRAY HAS 12 ENTRIES.

SELECT 7 NUCLIDES FROM THE MASTER LIBRARY ON LOGICAL 1
0'NUCLIDES FROM THE WORKING LIBRARY ON LOGICAL 2
0 NUCLIDES FROM THE WORKING LIBRARY ON LOGICAL 3

TO. CREATE THE'NEW WORKING LIBRARY ON LOGICAL 4

2 RESONANCE CALCULATIONS HAVE BEEN REQUESTED '

-1 OUTPUT OPTION FCR AMPX FORMATTED CROSS SECTION DATA

THE STORAGE A1, LOCATED FOR * "' CASE IS 100000 WORDS

2Q ARRAY HAS 7 ENTRIES.

3Q ARRAY HAS 30 ENTRIES.

4Q ARRAY HAS- 7 ENTRIES.

GENERAL INFORMATION CONCERNING CROSS SECTION LIBRARY
TAPE IDENTIFICATION NUMBER 4027000
NUMBER OF NUCLIDES ON TAPE 7
NUMBER OF NEUTRON ENERGY bROGPS 27
FIRST THERMAL NEUTRON i.NERGY GROUP 15
WUMBER OF GAMMA ENERGY GR0""S 0

DIRECT ACCESS UNIT NUMBER . .IEQUIRES 117 BLOCKS OF LENGTH 1484 WORDS

XSDRN TAPE 4027000
SCALE 4.--27 NEUTRON GROUP CRITICALITY SAFETY LIBRARY

BASED ON ENDF-B VERSION 4 DATA
COMPILED-FOR NRC 1/27/89

LAST UPDATED 10/12/89
L.M.PETRIE; .ORNL-

NUCL1 DES FROM'XSDRN TAPE
1 HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATED 10/12/89 1001-
2 ' HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATED 10/12/89 201001

-3 OXYGEN-16 ENDF/8-IV MAT 1276 UPDATED 10/12/89 8016
'4 : OXYGEN-16' ENDF/B-IV MAT 1276 UPDATED 10/12/89- 208016

5 FLUORINE - ENOF/B-IV MAT 1277; UPDATED 10/12/89 9019-
6 URANIUM-235 ENDF/B-IV MAT 1261 UPDATED 10/12/89 92235
7 -URANIUM-238 ENDF/B-IV MAT-1262 ' UPDATED 10/12/89 92238

HYDROGEN. ENDF/B-IV MAT 1269/THRMiOO2 UPDATED 10/12/89, 1001 TEMPERATURE = 293.00-
THERMAL SCATTERING MATRIX NUMBER 1 AT_A TEMPERATURE OF 293 00 WAS SELECTED.

HYDROGEN ENDF/8-IV MAT 1269/THRM1002 UPDATED-10/12/89 201001 TEMPERATURE = 293.00
THERMAL-SCATTERING MATRIX NUMBER 1.AT A TEMPERATURE OF 293.00 WAS SELECTED.<

OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 10/12/89. 8016 TEMPERATURE =-' 293;00

10XYGEN-16 ENDF/B-IV MAT 1276' UPDATED 10/12/89 208016 TEMPERATURE = 293.00

FLUORINE 'ENDF/B-IV MAT 1277 -UPDATED 10/12/89 9019- . TEMPERATURE mi 293.00

' URANIUM-235 ~ENDF/B-IV MAT 1261. UPDATED 10/12/89' 92235L . TEMPERATURE =' 293.00?

O..a,_.._...--...---------a.-.. ~ _ - - . - . - . w . ._ c . _._- - . _ -.-..~__-- _. ..._--.-a. _ . . - . . . - - - . _ . . . . _ . .-
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- IGEOMETRY-HAS BEEN SET TO HOMOGENEOUS AS LBAR IS- ~0.0000E+00-

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) 233.025 TEMPERATURE (KELVIN) 293.000= =

POTENTIAL SCATTER SIGMA 11.500 LUMPED NUCLEAR DENSITY = 2.0578971E-04=
,

-SPIN FACTOR (G) = 15171.098 LUMP DIMENSION (A-BAR) 0.0000000E+00-=

INNER RADIUS = 0.0000000E+00 DANCOFF CORRECTION (C) 0.0000000E+00=

:THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

' MASS OF MODERATOR-1 m. 1<008 SIGMA (PER ABSORBER ATOM)=- 4.8805820E+03

MODERATOR-1 WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS'0F MODERATOR-2 19.799 SIGMA (PER ABSORBER ATOM)= 8.9295386E+02' =

MODERATOR-2 WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

-THIS, RESONANCE MATERIAL WILL BE TREATED AS A 0-DIMENSIONAL OBJECT. '

VOLUME FRACTION OF LUMP IN CELL USED T0' ACCOUNT FOR SPATIAL SELF-SHIELDING =1.00000

GROUP RES~ ABS- RES FISS RES SCAT'
12 -1.273760E+00 -7.814561E-01 -3.331852E-02 -'

13 -4.360353E+00 2-2.141225E+00 -1.007406E-01
14- - -3.107759E+00 '-1.864935E+00 -2.266715E-02

' EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 2.17356E+02
FISSION '1.29257E+02

ELAPSED TIME '0,10 MIN;
'

URANIUM-238 ENDF/B-IV MAT ~1262 UPDATED 10/12/89 92238 TEMPERATURE = 293.00

GEOMETRY HAS BEEN. SET TO HOMOGENEOUS AS LBAR IS. 0.0000E+00 .

RESONANCE DATA FOR:THIS NUCLIDE

-MASS NUMBER (A) 236 006 TEMPERATURE (KELVIN) 293.000= .
=

POTENTIAL SCATTER SIGMA '10.599 LUMPED NUCLEAR DENSITY - = 3.8444269E-03=

656,527' LUMP DIMENSION (A-BAR)- = 0,0000000E+00SPIN FACTOR (G) =

INNER RADIUS- = 0.0000000E+00' DANCOFF CORRECTION-(C) 0.0000000E+00=

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD-.;
~

FMASS OF MODERATOR-1 - =' 1.008 : SIGMA (PER' ABSORBER. ATOM)= 2.6125439E+02-

MODERATOR-1 WILL BE TREATED BY'THE NORDHEIM INTEGRAL METHOD;

MASS OF' MODERATOR-2 =. . 16.725- ' SIGMA (PER.' ABSORBER ATOM)= 4.0061310E+01

MODERATOR-2,WILL'BE TREATED BY_THE NORDHEIM' INTEGRAL METHOD;
.
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-THIS RESONANCE MATERIAL WILL:BE TREATED AS A 0-DIMENSIONAL DBJECT.
T

VOLUME FRACTION OF-LUMP-IN CELL 06ED TO ACCOUNT FOR SPATIAL'SELF-SHIELDING 61.00000

-GROUP ~RES ABS RES FISS -RES SCAT
9- -1.782503E-02- 0.000000E+00 ' l'.897987E-01'-

'10 -6.216179E-01 .-6 444589E-06 -4.087888E+00
11 -81 111181E+00 0.000000E*00 -2.312807E+01-
12 -3.908702E+01 0.000000E+00' -4.588655E+01
13- -4;935625E+01 0.000000E+00 -1.625967E+01

:14 -9.522398E+01 0.000000E+00 -5.548256E+00

-EXCESS RESONANCE INTEGRALS

' RESOLVED

. ABSORPTION 4.24719E+01
FISSION- 5.22746E-04

ELAPSED TIME 0.22 MIN.

ELAPSED TIME 0.23 MIN.

_

t
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- THIS XSDRN WORKING TAPE WAS CREATED 04/06/93 AT 22.01.12
LTHE TITLE OF THE PARENT CASE IS AS FOLLOWS
' SCALE'4 - 27 NEUTRON. GROUP CRITICALITY SAFETY. LIBRARY

BASED ON ENDF-B VERSION 4 DATA
COMPILED FOR NRC 1/27/89
-TAPE ID- 4027000 NUMBER OF NUCLIDES 7
NUMEER 0F NEUTRON GROUPS 27 NUMBER OF GAMMA GROUPS 0
FIRST. THERMAL GROUP

. TABLE OF CONTENTS
- 15 LOGICAL UNIT 4

' HYDROGEN - ENDF/B-IV MAT 1269/THRM1002 UPDATED. 10/12/89 ID 1001
HYDROGEN ENDF/B-IV MAT.1269/THRM1002 UPDATED 10/12/89 ID 201001
OXYGEN-16 ENDF/B-IV MAT 1276- UPDATED 10/12/89 ID 8016

' FLUORINE
. ENDF/8-IV MAT 1276 UPDATED 10/12/89 ID 208016OXYGEN-16
ENDF/8-IV MAT 1277 UPDATED 10/12/89 ID 9019

URANIUM-235 ENDF/B-IV MAT 1261 UPDATED 10/12/89 ID 92235-
URANIUM-238 ENDF/B-IV MAT 1262 UPDATED 10/12/89 ID '92238

TAPE COPY USED' 0 I/O'S, AND TOOK 0.42 SECONDS

1
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IIIIIIIIIIII' CCCCCCCCCCC EEEEEEEEEEEEE
IIIIIIIIIIII CCCCCCCCCCCCC EEEEEEEEEEEEE

II CC CC EE
II CC EE
II' CC EE
II CC - EEEEEEEEE
II CC EEEEEEEEE
II' CC EE
II CC' EE
II CC CC EE

IIIIIIIIIIII CCCCCCCCCCCCC EEEEEEEEEEEEE
IIIIIIIIIIII - CCCCCCCCCCC EEEEEEEEEEEEE

VV VV CCCCCCCCCCC JJ CCCCCCCCCCC SSSSSSSSSSS AAAAAAAAA SSSSSSSSSSS 44
' VV VV CCCCCCCCCCCCC JJ CCCCCCCCCCCCC SSSSSSSSSSSSS AAAAAAAAAAA SSSSSSSSSSSSS .'444

VV VV CC CC JJ CC CC SS SS AA AA SS SS :4444
VV- VV CC JJ CC. SS AA AA SS 44 44
VV VV. CC JJ CC SS AA AA SS 44. 44

xVV VV - CC JJ CC SSSSSSSSSSSS AAAAAAAAAAAAA SSSSSSSSSSSS 44.' 44
VV VV - CC JJ CC SSSSSSSSSSSS AAAAAAAAAAAAA SSSSSSSSSSSS. 44 44 ' ;

SS 444444444444 - :iVV VV CC JJ CC SS AA AA
. SS 4444444444444VV - VV CC JJ CC SS AA AA

VV VV CC - CC JJ JJ CC CC SS SS AA AA SS SS- 44
VVV CCCCCCCCCCCCC JJJJJJJJJJJJJ CCCCCCCCCCCCC SSSSSSSSSSSSS AA AA SSSSSSSSSSSSS 44

V 'CCCCCCCCCCC JJJJJJJJJJJ CCCCCCCCCCC SSSSSSSSSSS AA AA- SSSSSSSSSSS 44

'0000000 44 // 0000000 666666666666 // 99999999999 33333333333
000000000 444 // ' 000000000 6666666666666 // 9999999999999 3333333333333

00 00 4444 // 00 00 66 // 99 99 33 '33
00- 00 44 44 // 00 00 66 // 99 99 33
00. 00 44 44 - // 00 00 .66 // 99 99 - 33 ~.~

00 00 44 44 // 00 00 666666666666 //' 9999999999999 333.
// 00 00 6666666666666 // 999999999999 333-00 00 44 . '44

. // - 00 00 66. 66- // 99: -33
6

44444444444400 00
.4444444444444 // ' .'00 00 66 66 //

' 99 33 33
00 00 99 33
.00 00 44 // - 00 00. 66 66 .//

' 9999999999999 3333333333333
.

000000000 44 // 000000000 - 6666666666666 //
0000000 44 // '0000000 66666666666 // 999999999999 33333333333 *

i

2222222222222 2222222222222. 000000000 ill
'5555555555555 44-22222222222 22222222222 0000000 11
5555555555555. 444'-

22 22- 22: 22- 00 - 00 . 1111 55 4444
22 22 00 ' 00- 11 55 =44 44

22 22 .00- 00 11
. 55 44 4412 2 22 00 00: 11
555555555555 a 44 =44-

22 22 . . . 00 00' 11 5555555555555 - 44 44'
22 22 . . 00 00 .11 55 -444444444444:.

22 22 . . 00 00 11 55- 4444444444444
. ' 22 - .

. 2222222222222 000000000
. 11111111 55555555555 44--

2222222222222 11111111
. 55 55 ' 4422 .... - 00 - 00 11 -

' 5555555555555> 44
22222222222?? . 2222222222222: 0000000

,

, -
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SSSSSSSSSSS CCCCCCCCCCC AAAAAAAAA LL EEEEEEEEEEEEE'
SSSSSSSSSSSSS CCCCCCCCCCCCC AAAAAAAAAAA LL EEEEEEEEEEEEE
SS SS CC CC AA AA LL EE
SS CC AA AA LL EE
SS CC AA AA LL EE
SSSSSSSSSSSS CC AAAAAAAAAAAAA LL EEEEEEEEE

SSSSSSSSSSSS CC AAAAAAAAAAAAA LL EEEEEEEEE -

SS- CC AA AA LL EE
SS CC AA AA LL EE

SS SS CC CC AA AA LL EE
SSSSSSSSSSSSS CCCCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE

SSSSSSSSSSS CCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE

>

*************xr*****************************************************************
********************************************************************************
********************************************************************************
***** *****
***** PROGRAM VERIFICATION INFORMATION *****
***** *****
***** CODE' SYSTEM: SCALE VERSION: 4_1 *****
***** *****
********************************************************************************
********************************************************************************
***** ***** *

***** *****
***** PROGRAM: 000007 *****
***** .*****
***** CREATION DATE: 91.287 *****

- ***** *****
***** LIBRARY: E.TZA27286.NEAD.PGMS77 *****
***** *****
***** *****
*****' PRODUCTION CODE: ICE '*****
***** . .*****.
***** REVISION: 1.4 *****
***** . *****:
***** JOBNAME: VCJCSAS4 ***** t

***** . *****
- ***** DATE OF EXECUTION: 04/06/93 *****
*****

. 22.01.55 *****
*****

***** TIME OF EXECUTION:
***** *****
***** . . *****
********************************************************************************
********************************************************************************
********************************************************************************
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. 002F2 SOLUTION OPTIMIZE CONCENTRATION SPHERE 00XSPO.CJW 04/06/93 22.01.55

OQ ARRAY HAS 3 ENTRIES,

1Q ARRAY HAS 7 ENTRIES.'
'

-1Q ARRAY HAS 4 ENTRIES.

' - '05 ARRAY
INTAPE '4- 10T3 21
10T1 2 1074 14
10T2 .O'

is ARRAY
MIX 2 IFLAG(3) 0

7 IFLAG(4)' 10. NMIX
.10 KOPT 4

'

IFLAG(1)
.IFLAG(2) 0

*

2Q ARRAY HAS- 7 ENTRIES.
'

3Q ARRAY HAS 7 ENTRIES.

:4Q ARRAY HAS 7 ENTRIES.

5Q ARRAY HAS 2 ENTRIES.

7Q ARRAY HAS - 3 ENTRIES.4

3.000E+02 1.300E+06 5.000E+00 6.750E+04 2.530E-02 1.265E-01 9.275E+03 6.006E-08 9.500E-01 2 000E+07
6.434E+06 3.000E+06 1.850E+06 1.400E+06 '9.000E+05 4.000E+05 1.000E+05 1.700E+04 3.000E+03 5.500E+02-
1.000E+02. 3.000E+01 1.000E+01 - 3.050E+00. 1.770E+00 1.300E+00 1.130E+00 1.000E+00 8.000E-01 ~4.000E-01
3.250E-01 2.250E-01 1.000E-01- .5.000E-02 '3.000E-02 1.000E-02

,_,-

'J' 25 35.AND 4* ARRAYS.

MIXTURE 1 ELEMENT- 92235 DENSITY- 0.20578971E-03:

MIXTURE 1 ELEMENT 92238 DENSITY. 0.38444269E-02
.< MIXTURE 1 ELEMENT -8016 DENSITY 0.32717451E-01

MIXTURE 2 ELEMENT' 208016 DENSITY 0.33375714E-01
MIXTURE ~1.' ELEMENT 9019 -DENSITY: -0.81004351E-02
MIXTURE' 1 ELEMENT- 1001 -DENSITY 0.49234036E-01
MIXTURE 2 ELEMENT- 201001- DENSITY 0.66751420E-01..

55 ARRAY
MIXTURE 1 :NO. OF COEFICIENTS 4
MIXTURE 2 -NO.-OF COEFICIENTS 4

'75 ARRAY,
IHT= 3 IHS=' 16 IHM=- 42 LOPT= 0
NNGA= 27 . NGGA=- 0 -NDPT=

' IADJM= 0 -- NNGTP=E O
, O NSCT=' 2:

'

--.
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WORDS NEEDED TO READ INPUT TAPE = '1846 '

=.

WORDS CORE NEEDED FOR MIXING = 1556 i

::WORDS AVAILABLE FOR MIXING = 100000
'

{
-1

WORDS CORE NEEDED TO MAKE MIXED AMPX WORKING TAPE =. 1150 l
,?
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THIS XSDRN WORKING TAPE WAS CREATED C4/06/93 AT 22.01.12
~

THE TITLE OF THE-PARENT CASE IS AS FOLLOWS
-SCALE 4 - 27 NEUTRON GROUP CRITICALITY SAFETY LIBRARY _ +-

BASED ON ENDF-B VERSION 4 DATA
-MIXED CROSS SECTIONS.BY ICE-THE PERFECT MIXER .

2-TAPE'ID' - . -4027000 NUMBER,0F NUCLIDES
-

NUMBER OF NEUTRON GROUPS- 27 . NUMBER OF-GAMMA GROUPS 0
FIRST THERMAL GROUP 15 LOGICAL UNIT 2

~

TABLE OF CONTENTS -
.

MIXED CROSS SECTIONS FROM ICE
'

ID. 1
MIXED CROSS SECTIONS FROM ICE ID 2

TAPE' COPY USED ' - 0 I/O'S, AND TOOK 0.23 SECONDS
AN AMPX WORKING TAPE WAS MADE ON UNIT 2
HAVE A-DRINK,

1204 WORDS WILL'BE USED~TO MAKE MORSE /KEND TAPE
,
v

11393 WORDS WILL BE USED TO MAKE MORSE / KENO TAPE
s

'
t

1822 WORDS.WILL BE'USED TO MAKE MORSE /KEND TAPE'

' MSGPS= ~1 '

'

-1850 WORDS WILL BE USED TO MAKE MORSE /KEND TAPE

'

14A MORSE / KENO TAPE WAS MADE ON. UNIT
HAVE A DRINK-

e -

,
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XX XX SSSSSSSSSSS DDDDDDDDDDDD RRRRRRRERRRR NN NN PPPPPPPPPPPP MM MM
XX- XX SSSSSSSSSSSSS DDDDDDDDDDDDD RRRRRRRRRRRRR NNN NN PPPPPPPPPPPPP MMM MMM

XX .
XX- .SS DD DD RR' RR. NN NN NN PP PP MM MM MM MM'

XX- SS SS DD DD RR RR NNNN NN PP PP MMMM- MMMM.
XX

XX.XX SS - DD - DD RR RR NN ~.NN NN PP 'PP MM MM MM MM
XXX. SSSSSSSSSSSS DD DD RRRRRRRRRRRRR NN NN NN PPPPPPPPPPPPP- MM' xMMM:. MM .

'
XXX. SSSSSSSSSSSS DD DD RRRRRRRRRRRR NN NN NN PPPPPPPPPPPP MM M MM.

XX XX SS DD DD RR RR NN NN .NN PP- MM MM
XX XX SS DD DD RR RR NN NN NN PP MM MM

XX XX SS SS -DD DD RR RR NN NNNN PP MM MM
XX XX .SSSSSSSSSSSSS DDDDDDDDDDDDD .RR RR NN NNN PP MM MM,

..XX XX SSSSSSSSS5S DDDDDDDDDDDD RR RR NN NN PP MM MM t

i

VV VV CCCCCCCCCCC JJ CCCCCCCCCCC SSSSSSSSSSS AAAAAAAAA SSSSSSSSSSS '44-
VV VV 'CCCCCCCCCCCCC JJ CCCCCCCCCCCCC SSSSSSSSSSSSS AAAAAAAAAAA SSSSSSSSSSSSS 444'
VV' VV CC CC JJ CC CC .SS' SS AA' AA SS SS -4444
VV VV: CC JJ CC SS AA AA SS 44 44
VV VV CC JJ CC SS AA AA SS 44 44
VV VV CC JJ CC SSSSSSSSSSSS AAAAAAAAAAAAA SSSSSSSSSSSS 44 44,

VV VV CC JJ CC SSSSSSSSSSSS AAAAAAAAAAAAA SSSSSSSSSSSS 44 44-
VV VV CC JJ CC SS AA AA SS. 444444444444

VV VV CC JJ CC SS AA AA SS 4444444444444
VV VV CC CC JJ JJ CC CC SS 'SS AA AA SS- SS 44

VVV CCCCCCCCCCCCC JJJJJJJJJJJJJ CCCCCCCCCCCCC SSSSSSSSSSSSS AA AA SSSSSSSSSSSSS 44
V CCCCCCCCCCC JJJJJJJJJJJ CCCCCCCCCCC SSSSSSSSSSS AA AA SSSSSSSSSSS 44

' 0000000 44 // 0000000 666666666666 // 99999999999 33333333333 <

000000000 . 444 // 000000000 6666666666666 // 9999999999999 3333333333333
00 00 4444 // 00 00 66 // 99 99~ 33~ 33

00 00 44 44 // 00 00 66 // 99 99 33
00 00 44. 44 //. 00 00 66 // 99 '99 . 33' -

00 00 44 44 // 00 00 666666666666 // 9999999999999 333
00 00 44 44 // 00 00 6666666666666 // 999999999999. 333
00 00 444444444444 -// 00 00 66- 66 // 99 33 |
00 00- 4444444444444 // 00 00 66 66

. //. ; 99 33 .
33// 99.

00 00- 44 // 00 00 66 66 33
000000000 44 // 000000000- 6666666666666 // 9999999999999 3333333333333

0000000- 44 // 0000000 66666666666 // 999999999999--' 3?333333333

22222222222 22222222222 0000000 22222222222 33333333333' 666666666666
2222222222222 2222222222222 000000000 2222222222222 3333333333333 - 6666666666666.
22 22 22 22 00 00 . 22 22 33 33 66

22 22 00 00 22 33- 66
22 22 00 '00 22 33' .66

22 22 00 00 22 ~333 ' 666666666666 i
22 22 00 00 22

22 22 00 00' 22-
. . 333 6666666666666'..

33 66 66

22 .-22
. . 00 00 .-22- 33 66 66'22 22

2222222222222 2222222222222
. .. 00 00 22 . 33 -

-
-33- 66- - t66 _

000000000 2222222222222 3333333333333 6666666666666
2222222222222 2222222222222 0000000 2222222222222 33333333333 66666666666 .

!

.
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SSSSSSSSSSS CCCCCCCCCCC AAAAAAAAA LL EEEEEEEEEEEEE
SSSSSSSSSSSSS CCCCCCCCCCCCC AAAAAAAAAAA LL EEEEEEEEEEEEE
SS SS CC CC AA AA LL EE
SS CC AA- AA LL EE
SS CC AA AA LL EE
SSSSSSSSSSSS CC AAAAAAAAAAAAA LL EEEEEEEEE

SSSSSSSSSSSS CC AAAAAAAAAAAAA LL EEEEEEEEE
SS CC AA AA LL U

SS SS . CC
AA AA LL EESS

CC CC AA AA LL EE
SSSSSSSSSSSSS CCCCCCCCCCCCC AA AA LLLLLLf.LLLLLL EEEEEEEEEEEEE

SSSSSSSSSSS CCCCCCCCCCC AA AA LLLLLL.LLLLLL EEEEEEEEEEEEE

************************************************************************.t*******
******************************************************************'******n*******.

************************************************************************4*******
***** *****
***** PROGRAM VERIFICATION INFORMATION *****
***** *****
***** CODE SYSTEM: SCALE VERSION: 4.1 *****
***** *****
******************************************************************s***** W ** c
********************************************************************n**********
***** *****
***** *****
***** PROGRAM: XSDRN *****
***** *****
***** CREATION DATE: 91,287 *****
***** *****
***** LIBRARY: E.TZA27286 NEAD.PGMS77 *****
***** *****
***** *****
***** PRODUCTION CODE: XSDRN *****
***** *****
'***** REVISION: 1.5 *****
***** *****
***** JOBNAME: VCJCSAS4 *****
***** *****
***** DATE OF EXECUTION: 04/06/93 *****
***** *****
***** TIME OF EXECUTION: 22.02.37 *****
***** *****
*****: *****
********************************************************************************
********************************************************************************
********************************************************************************

-
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' . SPHERE 0PTIMIZATION UO2F2 SOLUTION' DENSITY VARIATION 1

- Os ARRAY .11' ENTRIES READ ~

15 ARRAY . I5-ENTRIES READ ~

- 25 ARRAY 10. ENTRIES READ
,

35 ARRAY 17. ENTRIES READ

- 5* ARRAY 12 ENTRIES READ
1

OT _,

, _

DIRECT _ ACCESS UNIT' 9 REQUIRES 8; BLOCKS OF LENGTH .704 FOR CROSS SECTION MIXING. '_:

'':4

/^4
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SPHERE OPTIMIZATION 002F2 SOLUTION DENSITY VARIATION

GENERAL PROBLEM DESCRIPTION DATA BLOCK

GENERAL PROBLEM DATA

TIGE'- 1/2/3 = PLANE / CYLINDER / SPHERE 3 ISN .OUADRATURE ORDER 16
IZM NUMBER OF ZONES 2 ISCT ORDER OF SCATTERING 3

L- IM NUMBER OF SPACIAL-INTERVALS $8 IEVT 0/1/2/3/4/5/6=Q/K/ ALPHA /C/Z/R/H 1

:IBL 0/1/2/3 = VACUUM /REFL/PER/ WHITE 1 IIM. INNER ITERATION MAXIMUM 10
IBR- RIGHT BOUNDARY CONDITION O ICM OUTER ITERATION MAXIMUM 50
MXX NUMBER.0F MIXTURES 2 ICLC -1/0/N--FLAT RES/SN/0PT 0
MS , MIXING' TABLE LENGTH 2 -ITH 0/1 m. FORWARD / ADJOINT 0

- IGMf NUMBER OF ENERGY GROUPS 27 IFLU NOT USED(ALWAYS WGTD) 0
NNG . NUMBER OF NEUTRON GROUPS 27 IPRT -2/-1/0/N= MIXTURE XSEC PRINT -2
NGG NUMBER OF GAMMA GROUPS 0 IDI :0/1/2/3=N0/PRT ND/PCH N/BOTH 0
IFTG NUMBER OF FIRST THERMAL GROUP' 15 IPBT -1/0/1=NONE/ FINE /ALL BAL. PRT 0

SPECIAL OPTIONS

IFG. 0/1 e NONE/ WEIGHTING CALCULATION O IPN- 0/1/2 DIFFI'COEF. PARAM 0 ,

IOM VOLUMETRIC SOURCES (0/N=N0/YES) 0 IDFM 0/1 = NONE/ DENSITY FACTORS 38* O
IPM BOUNDARY SOURCES (0/N=N0/YES) 0- -IAZ 0/N = NONE/N ACTIVITIES BY ZONE o

LIFN1 0/1/2 = INPUT 33*/34*/USE LAST 1 IAI 0/1=NONE/ ACTIVITIES BY INTERVAL 0
' ITMX MAXIMUM TIME (MINUTES) 0 .IFCT 0/1=N0/YES UPSCATTER SCALING 0
sIDT1 0/1/2/3=N0/XSECT/SRCE/ FLUX--00T- 0 IPVT 0/1/2=N0/K/ ALPHA PARAMETRIC SRCH 0
ISX. BROAD GROUP FLUXES 0 ~ISEN OUTER ITERATION ACCELERATION O-
IBLW ACTIVITY DATA UNIT 0 NBND BAND REBALN PARAMETER -1
JBKL 0/1/2' BUCKLING GEOMETRY _ 0

: FLOATING POINT PARAMETERS<

EPS OVERALL CONVERGENCE 1.00000E-04 DY CYL/PLA HT FOR~ BUCKLING 0.00000E+00
PTC POINT CONVERGENCE 1.00000E-04 DZ PLANE DEPTH FOR BUCKLING -0.00000E+00

- XNF NORMALIZATION FACTOR. 1.00000E+00 -VSC'~
IPVT=1/2--K/ ALPHA 0.00000E+00
VOID STREAMING CORRECTION 0.00000E+00

EV EIGENVALUE GUESS 0.00000E+00 PV
. EVM EIGENVALUE MODIFIER O'.00000E+00 EQL- EV CHANGE.EPS FOR SEARCH 1.00000E-03
iSF BUCKLING FACTOR =1.420892 1.42089E+00 XNPM NEW PARAM MOD FOR SEARCH 7.50000E-01

THIS CASE WILL REQUIRE - 1515 LOCATIONS FOR MIXING.
THIS CASE:HAS BEEN ALLOCATED 200000 LOCATIONS
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SPHERE-OPTIMIZATION UO2F2' SOLUTION DENSITY VARIATION
._

'

"

135 ARRAY- 2 ENTRIES, READ

145 ARRAY. 2 ENTRIES READ

:15* ARRAY 2 ENTRIES' READ
'

OT.

DATA BLOCK 2.(MIXING TABLE,'ETC.)

'NUCLIDES- CCCC - MIXING TABLE EXTRA.

1. '1' 1- 1 ~
ATOM DENSITY XSECT ID'S "ON TAPE IDENTIFICATION MIXTURE: COMPONENT
1.00000E+00

-2 '2 2 2 1.00000E+00

ELAPSED TIME. 0.01 MIN.

z30319 LOCATIONS WILL-BE USED-

'34* ARRAY- 116: ENTRIES READ

OT 4

35* ARRAY 59 ENTRIES RE'AD

36$ ARRAY 58 ENTRIES READ
.

2

9
395 ARRAY 2 ENTRIES READ

+

405 ARRAY 2 ENTRIES READ
;.

OT
'

,

9

.-

|e*4.

4

1

t

'

-g
, _

.
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SPHERE'OPTIMI2ATION UO2F2 SOLUTION DENSITY VARIATION.
NEUTRON GROUP PARAMETERS

RIGHT LEFTGP ENERGY LETHARGY MID PT BROAD GP CALC GROUP
- ALBEDO ALBEDO

1 2.00000E+07.-6.93147E-01 '4.60581E+09 0-
'

' TYPE BAND. BOUNDARIES . BOUNDARIES : VELOCITIES NUMBERS
O 1

2 6.43400E+06.-4.40988E-01 2288737E+09 0 0 2
a. - 3~ 3.00000E+06 .1.20397E+00: 2.12201E+09 0 -0 3 m
~

4E 12 85000E+06 1.68740E+00 1.75673E+09 0 0 4
5 1.40000E+06 L1.96611E+00 1.46535E+09 0 0 5

'

6 9.00000E+05 '2.40795E+00. 1.06619E+09 0- 0 6
7 4.00000E+05 3.21888E+00- 6.07557E+08 0 0 7
8-- 1.00000E+05L4.60517E+00- 2.72415E+08 0 0 8
9 1.70000E+04 6.37713E+00 1.13526E+08' O O 9
10- 3.00000E+03 8.11173E+00 4.82126E+07 0 0 10

' 'll- 5.50000E+02 9 80818E+00 2.05946E+07 - 0 0 11.
12 1200000E+02 -1.15129E+01 1.01036E+07- 0 0 12

-13 . 3_00000E+01. 1.27169E+01 .5.69594E+06 0 0 13
14 ' 1.00000E+01. 1.38155E+01 3.20957E+06 0 0 14
15 3.04999E+00 1.50030E+01 2.10601E+06 0 0 15'

16. 1.77000E+00 1.55471E+0.1 - 1.70521E+06 0 0 15
'

17 1.29999E+00' 1.58557E+01 1,52544E+06 0 0 15 -
.-

18' -1.12999E+00 1.59959E+01- 1.42867E+06 . 0 0 15 ,

- 19 1.00000E+00 1.61181E+01 . 1.31002E+06 0' O 15
20 8.00000E-01 1.63412E+01 9.05898E+05 0 0 15
21 ' 4.00000E-01- 1.70344E+01 '8.13318E+05 ' O O 15
22 3.25000E-01 1;72420E+01: 6.90069E+05 0 0 15
- 23' 2.25000E-01 1.76098E+01' 4.86933E+05 0 0 15
- 24. 9.9999BE-02 -1.84207E+01 3.57766E+05 0 0 15
25- 5.00000E-02 1.91138E+01 2.71895E+05 0 0 15
26 3.00000E-02 1.96246E+01~ 1.87283E+05 0 0 15
27 1.00000E-02 2-07233E+01 8.88202E+04 0 0 15.

28 1.00000E-05 2.76310E+01

*

1

a

+

W

a--

_
'

i

b

~

k

-

I
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SPHERE OPTIMIZATION UO2F2 SOLUTION DENSITY VARIATION 2)

MIXTURE ORDER'P(L) ACTIVITY TABLE QUADRATURE CONSTANTS
BY ZONE BY ZONE ~ MATL NO. REACTION WEIGHTS ' DIRECTIONS. - REFL DIREC WT X COS

1 1 3- 0 -1.00000E+00. 17 'O
2 -2 3 - 1.35762E-02 -9.89401E-01- 17 -1.34323E-02
3 3.11268E-02'-9.44575E-01 16 -2.94016E-02
4 4.75793E-02.-8.65631E-01 15 -4.11861E-02
5' 6.23145E-02 -7.55404E-01 14 -4.70726E-02
6 7.47980E-02 -62 17876E-01 13 4.62159E-02-

7 8.45782E-02 -4.58017E-01 12 3.87382E-02-

8 - 9.13017E-02 -2.81604E-01 11 -2.57109E-02
9 9.47253E-02 -9.50125E-02 10 -9.00008E-03-

10 9.47253E-02 9.50125E-02 9 9.00008E-03
11 9.13017E-02 2.81604E-01 8 2.57109E-02
12 - 8.45782E-02 4.58017E-01 7 3.87382E-02
13 7.47980E-02 6 17876E-01 -6 4.62159E-02

-14 6.23145E-02 7.55404E-01 5 4.70726E-02
15 4.75793E-02 8.65631E-01 4 4.11861E-02
16 3.11258E-02' 9.44575E-01 .3' 2.94016E-02-
17 1.35762E-02 9.89401E-01 2 1.34323E-02,

CONSTANTS FOR P( 3) SCATTERING
i-
' ANGL? SET 1 SET 2 SET 3

1 -1.00000E+00 1.00000E+00 -9.99999E-01.

2--9.89401E-01 9.68370E-01 -9.37242E-01|
'

3 -9.44575E-01 8.38332E-01 -6.90061E-01
4 -8.65631E-01.~ 6.23976E-01 -3.23133E-01
5 -7.55404E-01 '3.55953E-01 5.54553E-02
6 -6.17876E-01 7.26565E-02 3.37096E-01.
7 -4.58017E-01 -1.85331E-01 .4,46819E-01
8 -2.81604E-01.-3.81049E-01 3.66577E-01
9 -9.50125E-02 -4.86459E-01 -1,40374E-01-
10 9.50125E-02 -4-86459E-01.-l.40374E-01.

11 2,81604E-01 -3.81049E-01 -3-.66577E-01'
12 4.58017E-01 -1.85331E-01 -4.46819E-01
13 6.17876E-01~ 7.26565E-02 -3.37096E-01
14 7.55404E-01 3.55953E-01 -5'.54553E-02
15 8.65631E-01 6.23976E-01 3.23133E-01
16 9.44575E-01 8.38332E-01 6.90061E-01
17 9.89401E-01- 9.68370E-01 9.37242E-01

.
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INT RADIl- MID PTS ZONE NO. AREAS . . VOLUMES DENS FACT RADIUS MOD SPEC (INT)

2 8.91413E-01-'1.33712E+00 1 9.98545E+00 .2.96705E+00
01- 0 4.45706E-01 1 0

2.07693E+01' O

3 1.78283E+00 2.22853E+00 1 3.99418E+01 5.63740E+01
4 . 2.67424E+00 3.11994E+00 1 8.98690E+01 1.09781E+02
5 3.56565E+00 4.01136E+00 1 1.59767E+02 1.80990E+02

'6 4.45706E+00 4.90277E+00 1 2.49636E+02 -2;70001E+02
7 5.34848E+00 5.79418E+00 1 3.59476E+02 3.76816E+02
8 6.23989E+00 6.68560E+00 1 4.89287E+02 5.01431E+02-
9 7.13130E+00' 7.57701E+00 1 - 6,39069E+02 6.43850E+02

10- 8:02272E+00~ 8.46842E+00 1 - 8.08821E+02 '8.04073E+02
11. 8.91413E+00 9.35983E+00 1 9 98545E+02 9.82095E+02
' 12 9.80554E+00 1.02512E+01 1 1.20824E+03 - 1.17792E+03'
~13 1:06970E+01 1.11427E+01 1 1.43791E+03 1.39155E+03
714 1.15884E+01 1.20341E+01 1 1.68754E+03 1.62298E+03
-15 1.24798E+01 1-29255E+01 1 1.95715E+03 1.87221E+03
16 1.33712E+01 1.38169E+01 1 2.24673E+03 22 13925E+03 -

17 1.42626E+01 1.47083E+01 1 2.55628E+03 2.424CBE+03
18' 1.51540E+01.-1.55997E+01 1 2.88580E+03 .2.72669E+03
19 1.60454E+01 1.64911E+01 1 '3.23528E+03 3.04717E+03
20 1.69368E+01 '1.73825E+01 1 3;60474E+03 3'38536E+03.

21 1.78282E+01 1.82740E+01 1 3.99417E+03 3.74148E+03
22 1.87197E+01 1.91654E+01 1 4.40358E+03 4.11531E+03
23 1.96111E+01 2.00568E+01 1 4.83295E+03 4.50689E+03-
24: 2.05025E+01 2.10025E+01 2 5.28229E+03 .5.54416E+03
25' 2.15025E+01 72.20025E+01 2 -5,81015E+03 6.08452E+03
26 ^2;25025E+01' 2.30025E+01 2 6.36313E+03 6.65008E+03
27 2.35025E+01,~2.40025E+01 2 6.94124E+03 7.24079E+03
28 2.45025E+01 2.50025E+01 2 7,54449E+03 7.85655E+03
29 2.55025E+01: 2.60025E+01 2 8.17287E+03 8.49756E+03
30 2.65025E+01 2.70025E+01 2 -8;82639E+03 .9.16362E+03
31 2.75025E+01- 2.80025E+01 2 9.50504E+03 9.85481E+03

2.85025E+01 2.90025E+01 2 - 1.02088E+04 1.05712E+0432 '
33 2.95025E+01 3.00025E+01 2 1.09377E+04 1.13126E+04

1.16918E+04 1.20792E+0434 3.05025E+01 3.10025E+01 2 :

35 3.15025E+01 3.20025E+01 2~ - 1.24709E+04 1.28710E+04
36 3.25025E+01 3;30025E+01 2 - 1.32753E+04 - 1;36879E+04
37 3.35025E+01. 3.40025E+01 2 .1.41047E+04 1.45299E+04
38 3.45025E+01 -3.50025E+01 2 1.49593E+041 1.53971E+04
39 3.55025E+01 3.60025E+01 2 1.58390E+04 - 1.62893E+04
40 3.65025E+01 3.70025E+01 2 1 67438E+04 '1.72067E+04

._ 41 3,75025E+01 .3.80025E+01 ,2 1.76738E+04 -1.81492E+04
- 42 3.85025E+01 3.90025E+01 2 1286289E+04- -1.91169E+04
43 3.95025E+01 4.00025E+01. 2 1.96091E+04 2.01098E+04- '

' 44 4.05025E+01L-4.10025E+01 2 2.06145E+04 2.11276E+04
45 4.15025E+01 4.20025E+01 2 2 16450E+04 2.21707E+04
46 4.25025E+01 4;30025E+01 2 2.27007E+04 - 2.32390E+04
47 4.35025E+01. 4 40025E+01 2 2.37814E+04 c2;43322E+04

2.48873E+04 2.54507E+0443 4.4502SE+01 4.50025E+01 2
'

49 4,55025E+01 --4.60025E+01 2 2.60184E+04 2.65943E+04
50 -4.65025E+01~ 4.70025E+01 2 2.71745E+04 -2.77630E+04
51 4,75025E+01 '4 80025E+01 2 2.83558E+04 '2iB9570E+04
52 ' 4.85025E+01 '4.90025E+01. 2' 2.95623E+04 3.01760E+04
53 4,95025E+01 5-00025E+01 2 3.07938E+04 3.14200E+04-.

54. 5.05025E+01 5-10025E+01. 2 3.20505E+04 3.26897E+04.

55. 5:15025E+01 5 20025E+01 2- -3.33324E+04 3.39837E+04.

56 5.25025E+01 5'.30025E+01 2 - 3.46393E+04 ;3.53033E+04
x

57 .5.35025E+01 5.40025E+01- 2 3.59714E+04 3;66480E+04-~
15 8 5.45025E+01 5.50025E+01 2 3.73287E+04 3.80177E+04
- 59' 5.55025E+01 3.87110E+04

,

ELAPSED TIME' ' 0101 MIN.
_
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OUTER INNER 1 - BALANCE .EIGENVALUE 1 - SOURCE 1 - SCATTER 1 - UPSCAT SEARCH TIME
ITER ITERS RATIO . RATIO -RATIO PARAMETER (MIN)

1 0 6.52256E-16 1.10262E+00 5.86606E-01 1.00000E+00 0.00000E+00 0.00000E+00 0.0157
2 224' 1.08052E-02 1.01779E+00 -2,18879E400 -6.35907E-01 -5.80859E-02 0.00000E+00 0.0998
3 436 4.36915E-03 1.07035E+00 8.20726E-02 -2.46000E-01 -1.94265E-02 0.00000E+00 0.1815
4 637 2,31144E-03 1.05423E+00 6.42141E-02 -1.439.0E-01 -9,45349E-03 0.00000E+00 0.?597 2 .-

5 832 1.24016E-03 1.04018E+00 4.32975E-02 -8.59291E-02 -4.89548E-02 0.00000E+00 4.3362.

6 1012 6.69449E-04 1.03054E+00 2.68857E-02 -4.94629E-02 -2;60697E-03 0.00000E+00 0.4082
7 1185 3.61984E-04- 1.02455E+00 1.58795E-02 -2.78602E-02 -1.40776E-03 0.00000E+00 0.4783
8 1353 1.94663E-04 1.02106E+00 9.07636E-03 -1.54674E-02 -7.62352E-04 0.00000E+00 0.5470
9 1519 1.03776E-04 1.01908E+00 - 5.07369E-03 -8.48156E-03 -4.12021E-04 0.00000E+00 0.6155
10 1683 5.47999E-05 1.01797E+00 2.79687E-03 -4.60554E-03 -2;22125E-04 0.00000E+00 0.6828
11 1841 2.85332E-05 1.01736E+00 1.52756E-03 -2.48208E-03 -1.19246E-04 0.00000E+00 0.7485.
12 1999 1.44670E-05- 1.01702E+00 8.26019E-04 -1532612E-03 -6.34307E-05 0.00000E+00 0.8142
13 2146 7.05979E-06 1.01684E+00 4.43672E-04 -7.01044E-04 -3.34953E-05 0.00000E+00 0.8768
14 2295 3.17975E-06 1.01674E+00 2.36423E-04 -3.66630E-04 -1.74683E-05 0.00000E+00 0.9402
15 2442 1.18550E-06 1.0166SE+00 1.25032E-04 -1.88929E-04 -8.98745E-06 0.00000E+00 1.0028
16 2586 1.84629E-07 1.01665E+00 6.58367E-05 -9.58268E-05 -4.56153E-06 0.00000E+00 1.0650 - -

GRP TO GRP INNER MFD MAX. FLUX MSF MAX. SCALE COARSE-
ITERS INT. DIFFERENCE INT. FACTOR MESH, .

1 1 1 1 7.16349E-05 9 1.00002E+00 7
2 2 1 1 6.59556E-05 6 1.00004E+00 -10
3 3 1 1 7.35713E-05 6 1.00003E+00 11-
4 4 1 1 7.52640E-05 '4 1.00003E+00 15.
5 5 1 1 6.25197E-05 3 -1.00004E+00. '20 *

6 6 1 1 - 5.19499E-05 3 1.00005E+00 20:
7 7 1 1 4.29276E-05 2 1.00006E+00 291 ' '
8 8 1 1 3.96246E-05 2-'1.00006E+00 46-
9 9 1 1 3.93846E-05 1 1.00006E+00- 58

10 10 1 1 3.93065E-05 1 1.00005E+00 58-
11 11 1 1 '3 87336E-05 1 1.00005E+00 58.

12 12 1 1 4.69576E-05 l' 1.00004E+00 58
13 13 1 .1 4.89547E-05. 1 1.00004E+00 58L
14 14 1 1 4.82367E-05 1 1.00004E+00' 58-
15 15 2 58 5.14041E-07 44 -1.00000E+00 58
16 16 2 .58 1.42010E-06- 58 1.00000E+00 -58
17 17 2 58 1.63592E-06 58: 1.00000E+00' .58;
18 18 2 . 58 1.59630E-06' .58 1.00000E+00 ~58-
19 19 2 58 1.90037E-06 58 1.00000E+00 158
20 20 2 58 1.53291E-96 44- 9.99999E-01 58~
21 21 2 58 ' 2.18654E-06- 58 9.99999E-01 58
22 22 2 58 1.98868E-06 58'.9.99999E-01- 58
23 23 1 49 . 2.33971E-05, 49 1.00004E+00 58'
24 24 1 49- 6.41587E-05- 49- 1.00012E+00 .58- .

25 25 1 49 9-28523E-05 -49 1.00013E+00 58.

26 26 2 58 ' 2.62853E-06- '58 -9.99996E-01 ;58
27 27 2 58 - 2'19667E-06 58 9.99998E-01 .58.

17 2623 ~6.87087E-07 1.01668E+00 6.12067E-06 -3.80491E-05 -3.34055E-07 0.00000E+00 .1;0795-
FINAL MONITOR

LAMBDA 1.01666E+00 PRODUCTION / ABSORPTION 1.01951E+00 ANGULAR FLUX ON-- 16 -

ELAPSED TIME 1;08 MIN

. .
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' SPHERE' OPTIMIZATION UO2F2 SOLUTION DENSITY VARIATION

INT. ZONE NUMBER RADIUS: INT. MIDPOINT AREA . . VOLUME PROD DENSITY
'1 1. 0.00000E+00 4.45706E-01 0.00000E+00 2.96705E+00 1.38853E-04
2 1 8.91413E-01 1.33712E+00 9.98545E+00 2.07693E+01 9.69277E-04
3 1 1.78283E+00 2.22853E+00 3.99418E+01 5.63740E+01 2.61319E-03
4 l' 2.67424E+00 3.11994E+00 8.98690E+01 1.09781E+02 5.03572E-03 ,

5. 1 3.56565E+00 4.01136E+00 1.59767E+02 ~1.80990E+02- 8.18510E-03
6 1 4.45706E+00 4.90277E+00 '2.49636E+03 2.70001E+02 1.19927E-02
7 1 5.34848E+00' 5.79418E+00 3.59476E+0?' 3.76816E+02 1.63763E-02
8 1 6.23989E+00 6.68560E+00- 4.89287E+02 5.01431E+02 2.12365E-02
9 1 7.13130E+00 7.57701E+00 6.39069E+02 6.43850E+02 2.64670E-02

10 1 8.02272E+00 8.46842E+00 '8.08821E+02' 8.04073E+02 3.19414E-02
11' 1 8.91413E+00- 9.35983E+00 9.98545E+02.- 9.82095E+02 3.75379E-02
12 1 9.80554E+00 1.02512E+01 1.20824E+03 1.17792E+03 4.31063E-02
13 1 1.06970E+01 1;11427E+01 1.43791E+03 1.39155E+03 4.85238E-02
14 1 1.15884E+01 1.20341E+01 -1.68754E+03 1.62298E+03 5.36210E-02
15- 1 1.2479BE+01 1.29255E+01 1.95715E+03 1.87221E+03 5.83024E-02
16 1 1.33712E+01 1.38169E+01 2.24673E+03 2.13925E+03 6.23997E-02
17 1 1.42626E+01 1.47083E+01 2.55628E+03 2.42408E+03 6.59364E-02
18- 1 1.51540E+01 1.55997E+01- 2.88580E+03 2.72669E+03 6.88475E-02

.19 1 1.60454E+01 1.64911E+01 3.23528E+03 3.04717E+03 7.16351E-02
20 1 1.69368E+01- 1.73825E+01 3 60474E+03 3.38536E+03 7.48435E-02
21 1- 1.78282E+01 1.82740E+01 3.99417E+03 3.74148E+03 8.10985E-02 ct

;22 1 1.87197E+01 1.91654E+01 -4.40358E+03 4.11531E+03 '9.41470E-02 ~^

23 1 1.96111E+01 2.00568E+01 4.83295E+03 4.50689E+03 1.31702E-01
24. 2 2.05025E+01 2.10025E+01 5 28229E+03 5.54416E+03 0.00000E+00.

25 2 2.15025E+01 .2.20025E+01 5.81015E+03 6 08452E+03 0.00000E+00
26 2 2.25025E+01 2.30025E+01 6.36313E+03 6465008E+03 0.00000E+00
27 2 2.35025E+01 2.40025E+01 6.94124E+03 7.24079E+03 0.00000E+00
28 -2- 2.45025E+01 2.50025E+01. 7.54449E+03 7.85656E+03 0.00000E+00
29 2 2.55025E+01 2.60025E+01 8.17287E+03 8.49756E+03 0.00000E+00
30 2 2.65025E+01 2.70025E+01 8.82639E+03 9.16362E+03 0.00000E+00-
31 2 2.75025E+01' 2.80025E+01 9.50504E+03' 9.85481E+03 0.00000E+00
32 2 2.85025E+01' 2.90025E+01' 1.02088E+04 1.05712E+04 0.00000E+00
33 2 2.95025E+01 '3.00025E+01 1.09377E+04 1.13126E+04 0.~00000E+00
34 2 -3;05025E+01 3.10025E+01''1.16918E+04 1.20792E+04 0.00000E+00

.35 2 3.15025E+01 3.20025E+01 1.24709E+04 1.28710E+04 0.00000E+00
36 2 ~3.25025E+0i 3.30025E+01''1.32753E+04 1.36879E+04 0.00000E+0;
37 2 '3.3502SE+01 3.40025E+01 1.41047E+04 1.45299E+04 0.00000E+00
38 2 3.45025E+01 '3 50025E+01 1.49593E+04 1.53971E+04 0.00000E+00
39 2 3.55025E+01 3.60025E+01. 1.58390E+04 1.62893E+04 0.00000E+00.
40 2 3.65025E+01 3.70025E+01- 1.67438E+04 1.72067E+04- 0.00000E+00
-41 2 3.7502SE+01~ 3.80025E+011 1.76738E+04 1.81492E+04 0.00000E+00
42 2 3 85025E+01 3.90025E+01 :1.86289E+04. 1.91169E+04 0.00000E+00
43 2 3.95025E+01 4.00025E+01 1.96091E+04 12.01098E+04- 0.00000E+00
44 2 "4.05025E+01 '4.10025E+01 2.06145E+04. 2.11276E+04 0.00000E+00
45- 2 4.15025E+01 4.20025E+01 : 2.16450E+04-'2.21707E+04 0.00000E+00-
46 2 4.25025E+01-'4.30025E+01 2.27007E+04 2.32390E+04 0.00000E+00
47 2 '4.35025E+01 4:40025E+01 '2.37814E+04 2.43322E+04 0.00000E+00-

48 2 4.45025E+01. 4.50025E+01= 2.48873E+04'.2~54507E+04.'0.00000E+00.

'49 2 4.55025E+01 -4.60025E+01- 2160184E+04.~2.65143E+04- 0.00000E+00
50L '2' '4.65025E+01 4.70025E+01 12.71745E+04 2.77830E+04 0.00000E+00
51 2 4.75025E+01 4.80025E+01 '2.83558E+04 2.89570E+04-'O.00000E+00
52 a2 ' '4.85025E+01 -4.90025E+01' 2.95623E+04 3.01760E+04- 0.00000E+00-
53, 2 '4.95025E+01- 5.00025E+01'' 3.07938E+04 3.14200E+04 0.00000E+00
54' 2' =5.05025E+01'15.10025E+01 3.20505E+04: 3.26897E+04' 0.00000E+00 '

55 2- 5.15025E+01- 5.20025E+01 3.33324E+04 :3.39837E+04 0.00000E+00
56- 2' ' 5.25025E+01' 5.30025E+01 - 3.46393E+04 13.53033E+04 - 0.00000E+00

L 57. 2- 5.35025E+01 -5.40025E+01- 3.59714E+04 3.66480E+04 10.00000E+00
~ -58c '2' 5.45025E+01- '5.50025E+01- 3.73287E+04- 3.80177E+04 0.00000E+00

-

59. 5.55025E+01- 13.87110E+04-
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SPHERE OPTIMIZATION UO2F2 SOLUTION DENSITY VARIATION

TOTAL FLUX

INT. GRP. 1 GRP. 2 GRP. 3 GRP. 4 GRP. 5 .GRP. 6 GRP. 7 GRP. 8
1 8.76320E-06 6.77633E-05 8.01849E-05 4.78280E-05 6.80944E-05 1s05017E-04 1:.02060E-04 7.69075E-05
2 8.76973E-06 6.77452E-05 8.01456E-05' 4.77893E-05 6.80144E-05 1.04875E-04 1.01889E-04' 7.67558E-05
3 8.71523E-06- 6.73091E-05 7.96268E-05 4.74783E-05 6.75696E-05- 1.04187E-04 1.01219E-04 7.62483E-05 ~

4 8.62984E-06 6.66308E-05 7.88204E-05 4.69954E-05 6.68790E-05 1.03120E-04 1.00179E-04- 7.54628E-05
^

5 8.51213E-06 6.57031E-05 7.77196E-05 - 4.63374E-05 6.59411E-03 1.01673E-04 9.87719E-05 7.44021E-05 .

6 8.36577E-06 6.45495E-05 7.63507E-05 ' 4.55192E-05 6.47745E-05 9.98721E-05 9.70218E-05 7.30831E-05 ?*
7 8.19077E-05 6.31717E-05 7.47162E-05 4.45429E-05 6.33r28E-05 9.77246E-05 9.49353E-05 7.15114E-05
8. 7.98908E-06 6.15847E-05 7.28332E-05 4.14180E-05 6.17797E-05 9.52511E-05 9.25320E-05 6,97007E-05
9 7.76157E-06 5.9795SE-05. 7.0710SE-05 4.21497E-05 5.99726E-05 9.24629E-05 8.98231E-05 6.76606E-05
10- 7.51014E-06' 5.78192E-05 6.83657E-05 4 07489E-05 5.79763E-05- 8.93823E-05 8.68309E-05 6.54064E-05
11 7.23629E-06 5.56660E-05 6.58106E-05 3.92224E-05 5.58007E-05 8.60251E-05 8.35695E-05 6.29505E-05

5.33543E-05 6.30672E-05 3.75834E-05 5.34653E-05 8.24200E-05 8.00663E-05 6.03107E-05-12 6.94221E-06 '
13' 6.62959E-06 '5.08950E-05 6.01481E-05 3.58391E-05 5.09787E-05 7.85806E-05 7.63361E-05 5.75012E-05
14- 6.30142E-06 4.83157E-05 5.70855E-05 3.40090E-05 4.83706E-05 -7.45491E-05 7.24138E-05 5.45419E-05 '

15 5.95949E-06 4.56263E-05 5.38907E-05. 3.20988E-05 4.56463E-05 7.03353E-05 6.83115E-05 5.14468E-05
16 E.60845E-06 4.28693E-05 5.06138E-05 3.01396E-05 4.28522E-05 6.59993E-05

6.40748E-05 ' 4.49190E-05
4.82363E-05

17 5.24950E-06 4.00469E-05 4.72565E-05 2.81298E-05 3.99837E-05 6.15385E-05 5.9704SE-05
18- 4.89128E-06 3.72412E-05- 4.39143E-05 2.61288E-05 3.71255E-05 5.70541E-05 5.52622E-05 4.15095E-U5 -

19- 4.53109E-06 3.44144E-05 .4.05413E-05 2.41058E-05 3.42299E-05 5.24880E-05 5.07107E-05 3.79965E-05
3.73410E-05 2.21801E-05 3,14609E-05 4.80178E-05 4.61256E-05 3.43729E-0520' 4.18803E-06 3;17447E-05 . 3.40430E-05 2.01889E-05 2.85875E-05 4.33633E-05 4.13257E-05 3.05685E-0521 3.83835E-06 2.90037E-05

22 3.52217E-06 2.65468E-05 3.10417E-05 1.83521E-05 2.58782E-05 3.87680E-05 3.63540E-05 2.65202E-05
23 3.01249E-06 2.23310E-05 2.59487E-05 1.52643E-05 2.13861E-05 3.19637E-05 2.99060E-05 2.19256E-05
24 2.17158E-06 1.50613E-05 1.73316E-05 1.01216E-05 1.409.9E-05 2.19342E-05 2.16304E-05 1.37824E-05
25 1.62393E-06 1.03500E-05 1.17470E-05 6.73651E-06 9.20381E-06 1.47611E-05 1.52484E-05 1.23551E-05
26 1.28595E-06 7.68534E-06 8.J3448E-06 4.90852E-06 6.64291E-06 1.08048E-05 1.12673E-05 9.17026E-06
27 1.03968E-06 5.82907E-06 6.47759E-06 3.63431E-06 4.84775E-06 7.91270E-06 8.31509E-06 6.81541E-06
28 8.55202E-07 4.51828E-06 4.97181E-06 - 2.76313E-06 3.64987E-06 5.96567E-06 6.25442E-06 5.10700E-06
29 7.09494E-07 3.53283E-06 . 3.84773E-06 2.11394E-06 2.75818E-06 4.49135E-06 4 70583E-06 3.84682E-06
30 '5.93964E-07 2.79435E-06' 3.01437E-06 1.64133E-06 2.12334E-06 3.44651E-06 3.59414E-06 2.92310E-06
31 5.00211E-07 2.22336E-06 2.37482E-06 '1.28001E-06 1.63875E-06 2.64279E-06 2.74765E-06 2.23404E-06
32 4.23661E-07 1.78185E-06 - 1.88523E-06- 1.00764E-06- I'.28062E-06 2.05517E-06 2.12758E-06 1.72164EC06
33 3.60429E-07 1.43476E-06 1.50337E-06 7. 9637?E-07: 1;00349E-06 1.59910E-06 1.64957E-06 1.33393E-06
34 3.07891E-07 ' 1.16110E-06 1.20513E-06 6.33453E-07. 7.93235E-07 1.25746E-06 1.29290E-06 1.04131E-06
35 2.63928E-07 9.43308E-17 9.69721E-07 5.05711E-07- 6.28948E-07 9.90469E-07 1.01495E-06 8.16769E-07
36 2.2695BE-07 7.69312E-07 7.83355E-07- 4.05633E-07 5.01872E-07 7.86442E-07 8.03984E-07 6.44903E-07
37 1.95714E-07 6.29471E-07 6.34847E-07. 3.26452E-07 4.01746E-07 6;25953E-07 6.38022E-07- 5.11322E-07
38 1.69201E-07 : 5.16662E-07 5.16106E-07' 2.63699E-07 3.23158E-07 - 5.01294E-07 5.10091E-07. 4.07761E-07
39- 1.46618E-07 '4.25267E-07 4.20738E-07 2.13653E-07 2.60753E-07 4.02573E-07 4.08622E-07 3.26347E-07
40 1.27317E-07 3.50972E-07 3.43897E-07- 1.73637E-07- 2,11215E-07 .3.24866E-07 3.29328E-07 2;62504E-07
41 1.10770E-07- 2.90374E-07 2.81772E-07 1.41499E-07- 1.71590E-07 2.62904E-07 2.65975E-07 2.11813E-07.
42 9.65447E-08 2.40801E-07 2.31400E-07 ' 1.15616E-071 1.39848E-07 2.13596E-07 2.15875E-07 ' 1.71656E-07. .'
43 8.42836E-08) 2.00132E-07 1.90443E-07 9.46981E-08 l'14285E-07 1.74014E-07 1;75583E-07 1.39494E-07..

44 7.36904E-08- 1.66681E-07 1.57056E-07 7.77470E-08 9.36518E-08 1.42228E-07 .1.43391E-07~ 1.13784E-07
45 6.45179E-08--1.39099E-07 1.29773E-07 6.39708E-08' 7,69314E-08 1.16545E-07 1;17344E-07^ 9.30376E-08-
46. 5 65591E-08 - 1.16301E-07 1.07426E-07 5;27460E-08 6.33473E-08 9.57605E-08 9.63465E-08 . 7.63175E-08<

47 4.96400E-08 9.74148E-08 8.90817E-08- 4.35763E-08' 5.22748E-08 7.88626E-08 7.92600E-08 6.27343E-08'

49 3.83552E-08 6.86866E-08 6.15470E-08 ' 3.60668E-08. 4;32256E-08 6'.50928E-08 6.53757E-08 : 5.17028E-08- 46!48 4.36136E-08' 8.17344E-08 7.39899E-08 -

'50; 3.37587E-08 5.78050E-08. 5.12656E-08 - 2.48273E-08 2.97103E-08 . 5.38299E-08 5.40141E-08 4.26861E-08
2.99016E-08. 3.58081E-08 :

4.45892E-08- 4.47075E-08 3.53025E-08
51. 2.97338E-08 4.87086E-08 4.27504E-08 - 2.06397E-08 2.46828E-08' 3.69827E-08. 3.70471E-08 2.92310E-08
52''2.62026E-08. 4.10852E-08 .3.56799E-08 - 1.71733E-08 2.05212E-08 3.06905E-08 3.07079E-08 2.42022E-08-
53 .2.30985E-08'.-3.46782E-08 2.97926E-08 '1.42952E-08 1.70665E-08 - 2.54723E-08 2.54533E-08 2.00361E-08

. 55 1.79479E-08~~2.46954E-08. 2.07412E-08 9.88077E-09 ~ 1.41741E-08 2.10927E-08 ' 2.10214E-08 - 1.65065E-08
54 2.0363SE-08' 2.92728E-08 2,48709E-08 - 1.18924E-08 '

1.17510E-08 1.74247E-08- 1;73085E-08 1.35408E-08
56 1.58069E-08 2.07769E-08' 1.72359E-C8' 8.16501E-09 9.65870E-09~ 1.42205E-08 1.40080E-08' 1.08625E-08
57 1.39025E-08- 1.74193E-08 -1;42586E-08 . 6.71096E-09 7.88117E-09 1.14921E-08

1.11767E-08 ~5.68739E-09
-8.52973E-09

58 1.21745E*08' 1.43140E-08 "1.15208E-08 -. 5.31318E-09-' 6.06228E-09 8.53748E-09 7.87505E-09
_
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' INT. GRP. 9 GRP. 10 GRP. 11 GRP, 12 GRP. 13 .GRP. 14 GRP. 15' GRP. 16
1 5.96691E-05 5.49058E-05 5.22610E-05 3.41693E-05 2.96298E-05 2.87259E-05 1.40529E-05 8.12130E-06
2 5.95395E-05 5.47808E-05 5.21391E-05 3.40886E-05 ?.95598E-05 2.86578E-05 1.40197E-05 8.10221E-06
3 5.91437E-05 5.44149E-05 5.17897E-05 3.38598E-05 2.93611E-05 2.84650E-05 1.39253E-05 8.04763E-06
4 5.85329E-05 5.38520E-05 5.12531E-05 3.35087E-05 2.90564E-05 2.81694E-05 1.37807E-05 7.96405E-06
5 5.77098E-05 5s30942E-05' 5.05315E-05 3.30367E-05 2.86469E-05 2.77723E-05 1.35863E-03 7.85169E-06
6 '5.66861E-05 5.21519E-05' 4 96343E-05 3.24498E-05 2.81379E-05. 2.72786E-05 1.33448E-05 7. 712 05E -0 6.

7 5.54670E-05 5.10300E-05 4 85662E-05 3.17514E-05 2.75321E-05 2.66911E-05 1.30572E-05 7 34580E-06
8 5.40621E-05 4.97372E-05 4s73353E-05 3.09463E-05 2.68336E-05 2.60136E-05 1.27257E-05 7.35416E-06
9 5.24798E-05 4.82811E-05 4.59490E-05 3.00396E-05 2.60470E-05 2.52505E-05 1.23521E-05 -7.13817E-06
10 5.07308E-05 4.66714E-05 4.44158E-05- 2.90364E-05 2.51765E-05 2.44058E-05 1.19386E-05 6.89913E-06
11 4.88258E-05 4.49177E-05 -4.27453E-05 2.79434E-05 2.42277E-05 2.34852E-05 1.14876E-05 6.63833E-06
12 4.6770BE-05. 4.3030SE-05 4.09465E-05 2.67655E-05 2.32049E-05 2.24920E-05 1.10014E-05 6.35710E-06'
13 4.45960E-05 4.10209E-05 3.90297E-05 2.55101E-05 2.21143E-05 2.14330E-05 1.04822E-05 6.05681E-06

.14 4.2295GE-05 3.88987E-05 3.70031E-05 2.41813E-05 2.09592E-05 2.03103E-05 9.93231E-06 -5.73872E-06 '

15 3.98878E-05 3.66742E-05 3.48763E-05 2.27861E-05 1.97459E-05 1.91315E-05 9.35409E-06 5.40427E-06
16 3.73823E-05 '3.43542E-05 3.26541E-05 2.13264E-05 1.85759E-05 1.78966E-05 8.74963E-06 5.05473E-06
17 3.47868E-05 3.19449E-05 3.03434E-05 1.98088E-05 1.71560E-05 1.66156E-05 8.12183C-06 4.69199E-06
18. 3.21025E-05 2.94455E-05 2.79434E-05 1.82318E-05 1.57860E-05 1.52870E-05 7.47399E-06 4.31817E-06
19 2.93250E-05 2.63550E-05 2.54598E-05 1.66058E-05 1.43783E-05 1.39302E-05 6.81245E-06 .3.93734E-06
20 2.64371E-05 2.41636E-05 2.28904E-05 1.49302E-05 1.29363E-05 1.25472E-05 6.14599E-06 3.55483E-06
21 2.34168E-05 2.13740E-05 2.02602E-05- 1.32382E-05 1.14966E-05 1.11903E-05 5.49193E-06 3.18090E-06
22 '2.02334E-05 1.84925E-05 1.75920E-05 1.15443E-05 1.00784E-05 9.87345E-06 4.87262E-06 2,82730E-06

~23 1.69044E-05 -1.56157E-05 1.50275E-05 1.00046E-05 3.83626E-06 8.82019E-06 4.33440E-06 2.51771E-06 ,

24 1,34388E-05 1.27100E-05 1.25261E-05 8.59947E-06 7.72983E-06 8.00204E-06 3.82067E-06. 2.21884E-06 t

25 1.02093E-05 9.88038E*06 9.96752E-06 7.01381E-06 6.40931E-06 6.81209E-06 3.22922E-06 1.87677E-06
:26 ' 7.65475E-06 7.50761E-06 7.68416E-06 5,47330E-06 5.06299E-06 5.44932E-06 2.61450E-06 1.52491E-06
27 5.72620E-06 5.6601SE-06 5.85206E-06 4.20877E-06 3.92628E-06 4.27065E-06 2.05843E-06 1.20518E-06
28 4.29229E-06 4.25665E-06 4.42398E-06 3.19729E-06 2.99936E-06 3.28194E-06 1.59201E-06 9.34687E-07 ,

29 '3.23448E-06 3.21101E-06 3.34636E-06 2.42676E-06 2.28394E-06 2.51075E-06 1.22004E-06 7.17740E-07 '

30 2.45193E-06 2.43240E-06 2.53572E-06 1.84012E-06 1.73464E-06 1.91033E-06 9.31173E-07 5.48428E-07
31 1.87178E-06 1.85460E-06 1.93253E-as 1.40303E-06 1.32316E-06 1.45924E-06 7.10995E-07 4.19032E-07

'32 1.43823E-06 1.42237E-06 .1;47988E-06 1.07314E-06 1.01178E-06 1 11536E-06 5.44239E-07 3.20797E-07.

33 1.11281E-06 1.09862E-06 1.14142E-06 8.27199E-07 7.79310E-07 8.59052E-07 4.18515E-07 2.46685E-07
34 8.66247E-07 8.53486E-07 8.84990E-07 6.40242E-07 6.02613E-07 6.63379E-07 3.23457E-07 1.90592E-01
35 6.78622E-07 6467498E-07 6.91023E-07 4.99553E-07 4369680E-07 5.16782E-07 2.51461E-07 1.48128E-07 i
36 5.34473E-07 5.24753E-07 5.42256E-07 3.91267E-07 3.67487E-07 4.03696E-07 1.96578E-07 1.15742E-07
37 4.23340E-07 4.15032E-07 4,28297E-07 3.08819E-07 2.89737E-07 3.18117E-07 1.54565E-07 9.09769E-08
38 3.36855E-07 3.29723E-07 3.39682E-07' 2.44513E-07 2.29188E-07 2.51244E-07 1.22173E-07 7.18744E-08
39 2.69385E-07 2.63357E-07 2.71008E-07 1;94974E-07 1.82578E-07 2.00069E-07 9.70740E-08 5.70935E-08
40 2.16274E-07 2.11151E-07 2.16964E-07 1.55857E-07 1.45831E-07 1.59571E-07 7,74979E-08 4.5557'E-08 +

41 1.74402E-07 1.70097E-07 1.74621E-07 1.25393E-07 1.17229E-07 1.28241E-07 6 21492E-08 3.65280E-08
42 1.41107E-07. 1.37468E-07- 1.40944E-07 1.01074E-07 9.44308E-08 '1.03167E-07 5/'503E-08 2.94034E-08 -

43 1.14612E-07 1.11562E-07 1.14300E-07 8~19467E-08 7.65065E-08 8.35727E-08 4.04615E-08 2.37674E-08.

44 9.33572E-08 9.07850E-08 9.29109E-08 6.65319E-08 6.20815E-08 6.77360E-08 3.28310E-08 1.92770E-08
45 7.63046E-08 7.41491E-08 7 58403E-08 5.43002E-08 5.06367E-08 5.52461E-08 2.67253E-08 1.56911E-08
46 6.25151E-08 6.06989E-08' 6.20238E-08 4.43600E-08 4.13487E-08 4.50649E-08 2.18250E-08 1.28088E-08
47 5.13710E-08 4.98473E-08 5.09097E-08 3.64078E-08 3.39177E-08 3.69660E-08 1.78699E-08 1.04874E-08
48 4.22916E-08 4.10070E-08 4.18447E-08- 2.98956E-08 2.78399E-08 3.03124E-08 1.46697E-08 8.60590E-09
49 3.49043E-08 3.38241E-08 3.44984E-08 2.46446E-08- 2.29378E-08 2.49745E-08 1.20653E-08 7.07804E-09
50 2.88368E-08 2.79239E-08 2.84559E-08 2.03083E-08 1.88939E-08 2.05513E-08 9-93838E-09 5.82781E-09.

51 2.38662E-08 2.30940E-08 2.35187E-08 1.67803E-08 1.56012E-08 1.69666E-08 8.19032E-09 4.80252E-09
52 1.97358E-08 1.90784E-08 1.94063E-08 1.38289E-08 1.28482E-08. 1.39551E-08 6.74132E-09 3.95067E-09

~53 1.63207E-08 1.57544E-08' 1.60016E-08 1.13917E-08 1.05705E-08 1.14717E-08 5.52998E-09 3.23986E-09
54 1.34128E-08 1.29169E-08 1.30842E-08 9.29185E-09 8.60701E-09 .9.31972E-09 4.49237E-09 2.62949E-09 *

55 1.09588E-08. 1.05052E-08 .1.05919E-08 7.49683E-09 6.92307E-09 7.47765E-09 3.59332E-09 2,10149E-09
56 8.71637E-09 "8 28636E-09 8.2tl707E-09 5.82972E-09 5.36035E-09 5.76450E-09 2.76626E-09 1.61529E-09
57 6.71998E-09 6.27686E-09 6.18811E-09 4.31528E-09 ~3.94294E-09. 4.22002E-09- 2.01600E-09 1.17532E-09-
58 429917E-09.13.90470E-09 3.78333E-09 2.61315E-09 2.37239E-09 2.52793E-09 1.20348E-09 7.01155E-10

INT. GRP. 17 . GRPm'18'- GRP. 19 GRP. 20 GRP. 21 GRP. 22 GRP. 23 GRP. 24-.

1 3.69696E-06 1.22895E-06~ 6.00687E-06 1.98414E-05 6.08602E-06 1-16118E-05 4.12786E-05 5.95708E-05.

'2 3.68824E-06- 3.22130E-06 5.99261E-06 1.97932E-05 6107079E-06 1.15819E-05 4.11651E-051 5.93998E-05
3 3.E6340E-06 3;19961E-06.~5.95225E-06 1.96599E-05' 6.02993E-06 1.15039E-05 4.08872E-05 5.89985E-05
4 -3.62534E-06 3;16637E-06 5.89040E-06~ 1.94555E-05 5.96719E-06 1.12841E-05 4.04607E-05 5.83820E-05'

_
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'5 3'57419E-06 3.12169E-06 5.80728E-06 1.91809E-05 5.88297E-06 1.12234E-05 3.98894E-05 5.75579E-05
6 3.51062E-06- 3.06616E-06. 5.70396E-06- 1.88396E-05 5.77824E-06 1.10236E-05 3.91784E-05 5.65308E-05
i' 3.43493E-06 3.00005E-06 .5.58097E-06 1.84332E-05 5.65360E-06 1.07857E-05 3.83326E-05 5.53107E-05
8- 3.34768E-06 2.92384E-06
9- 3.24934E-06 2.83794E-06 ~-5.43916E-06

1.79646E-05 5.50983E-06 1.05114E-05 3.73565E-05 5.39006E-05 ' '

5.27934E-06 1.74365E-05 5.34783E-06 '1.02022E-05 3.62570E-05 5.23143E-05
10 3.14050E-06 2.74286E-06 5.10243E-06 1.68519E-05 5.16843E-06 9.85984E-06 3.50386E-05 5.05541E-05-
11 3.02175E-06 2.6391dE-06 4.90941E-06 1.62139E-05 4.97270E-06 9.48633E-06 3.37105E-05 4.86382E-05
12 2.89368E-06 2.52725E-06 4.70121E-06 1.55257E-05 4.78149E-06 9.08324E-06 3.22768E-05 4.65674E-05
13 2.75693E-06 2.40780E-06 4.47890E-06 1.47908E-05 4.53R02E-PS 8.65311E-06 3.07495E-05 4.43869E-05
14 2,61206E-06 2.28123E-06 4.24338E-06 'I.40122E-05 4.29709E-06 8.19737E-06 2.91335E-05- 4.20367E-05~
15 2.45978E-06 -2.14820E-06 3.99582E-06 1.31941E-05 4.04618E-06 7.71932E-06 2.74469E-05 3.96175E-05
16 2.30060E-06 2.00916E-06 3.73715E-06 1.23397E-05 3.78414E-06 7,22076E-06 2.57001E-05 3.71175E-05
17 2.13554E-06 1.86503E-06 3.46908E-06 1.14552E-05 3.5132PE-06 6.70722E-06 2.39308E-05 3.46215E-05-
18 1.96548E-06 1.71656E-06 3.19317E-06 1.05464E-05 3.23520E-06 6.18282E-06 2.21751E-05 3.21856E-05
19 1.79251E-06 1.56570E-06 2,91300E-06 9.62586E-06 2.95456E-06 5.65974E-06 2.05363E-05: 3.00421E-05
20 1.61890E-06 1.41434E-06 2.63241E-06 8.70698E-06 2.67514E-06 5.14933E-06 1.91480E-05 2.84573E-05
21 1.44972E-06 1.26715E-06 2.35964E-06 7.81716E-06 2.40704E-06 4.68081E-06 1.83341E-05 2.82328E-05
22 1.28960E-06 ~1.12781E-06 2.10209E-06 6.97981E-06 2.15645E-06 4.27755E-06 1.85298E-05 3.05628E-05
23: 1.15113E-06 1.00856E-06 1.87942E-06 6.25679E-06 1.95057E-06 4.01462E-06- 2.06400E-05 3.86160E-05
24 1.02058E-06 8.98010E-07 1.66814E-06 5.56663E-06 1.76613E-06 3.84621E-06 2.46785E-05' 5;.32422E-05
25 8.66152E-07 7.63996E-07 1.41802E-06 4 74r12E-06 1.52424E-06 3.52252E-06 2.73265E-05 -6.38514E-05
26 7.04638E-07 6.22027E-07 1.15657E-06 3 *._(9E-06 1.25686E-06 3.05529E-06' 2.69612E-05 6.51295E-05
27 5.58120E-07 4.93321E-07 9.18368E-07 3.v4'?4E-06 1.00981E-06 2.56445E-06 2.48190E-05 6.11632E-05
28 4.33371E-07 3.83333E-07 7.14593E-07 2.416.dE-06 7.93307E-07 2.09443E-06 2.18023E-05 5.44826E-05
29 3.33194E-07 2.94942E-07 5.50211E-07 1;86653E-06 6.16103E-07- 1.68373E-06 .1.85808E-05 4.69262E-05
30 2.54706E-07. 2.25528E-07 4.21015E-07 1.43070E-06 4.74469E-07 1.33708E-06 1.54834E-05 3.94177E-05
31 1.94715E-07 l'.72466E-07 3.22018E-07 1.09543E-06 3.64902E-07 1.055ESE-06 1.27107E-05 3.25639E-05
32' 1.49056E-07 1.32020E-07 2.46564E-07 8.39184E-07 2.80429E-07 8.30182E-07 1.03142E-05 2.65505E-05
33 1.14641E-07 1.01550E-07 1.89830E-07 6.455CaE-07 2.16359E-07 6.52549E-07 8.30903E-06 2.14699E-05
.34 8.85437E-08 7.84177E-08 1.46443E-07 4.98429E-07 1.67367E-07 5.12513E-07 6.65485E-06' 1.72429E-05
35 6.88196E-08 6.09509E-08 1.13792E-07 3.87197E-07 1.30261E-07 4.03511E-07- 5.31481E*06 1.38005E-05
36 5.37498E-08 4.75922E-08 8.885**E-03 3.02216E-07 1.01747E-07- 3.17971E-07 4.23407E-06 1.10098E-05
37 4.22507E-08 3.74111E-08 6.9' b 38 2.37395E-07 8.00064E-08 2.51500E-07 3.37247E-06 8.77915E-06
38 3.33641E-08 2.95345E-08 5 e*L 1 1.87328E-07 6.31301E-08 1.99237E-07 2.68488E-06 E.99296E-06
39 2.65046E-08 2.34632E-08 4 T'cE-r 1 48714E-07 5.01403E-08 1.58524E-07' 2.14068E-06 5.57804E-06
40 2.11398E-08 1.87091E-08 3.*'M6.A 1.18532E-07 3.99407E-08 1.26356E-07 1.70797E-06 4.45028E-06
41 1.69516E-08 1.50033E-08 2.7L ' ' - - 9.49920E-08 3.20128E-08 1.01183E-07 1.36621E-06. 3.55997E-06
42 1.36393E-08 1.20687E-08 2.25111t-0 7.63844E-08 2.57183E-08 8.11669E-08 1.99432E-06 2.85024E-06
43 1.10266E-08 9.75750E-09 1.81949E-08 6.17215E-08 2.07803E-08 6.54179E-08 8.79320E-07 2.28988E-06
44 8.93954E-09 7.90880E-09 1.47485E-08 5.00123E-08 1.68193E-08 5.28054E-08 7.07704E-07 1-84168E-06*

.

45 7.27781E-09 6.43923E-09 1.20048E-08 4.06992E-08 1.36857E-08 4.28216E-08. 5.71539E-07 1.48695E-06 -

46 5.93860E-09 5.25314E-09 -9.79426E-09 3.31938E-08 1.11483E-08 3.47651E-08 4.62259E-07 1.20158E-06
47 4.86320E-09 4.30228E-09 8.01940E-09 2.71736E-08 9.12504E-09 2.83454E-08 3.75095E*07 9.74732E-07
48 3.98919E-09 3.52831E-09 6.57723E-09 2.22796E-08 7.47103E-09 2.31211E-08 3.04612E-07 '7.90738E-07
49 3.28153E-09 2.90267E*09 5.409G5E-09 1.83213E-08 6.14320E-09 1.89256E-08 2.47959E-07 6.43471E*07

'50 2.70086E-09 2.38853E-09 4.45171E-09 1 50716E-08 5.04630E-09 1.54745E-08 2.01638E-07 5.22585E-07
51 2.22599E-09

m'1.96871E-09 3,66830E-09 1.24163E-08 4,15558E-09 1.26718E-08 1.63947E-07' 4.24713E-07
52 1.83035E-09 1.61838E-09 3.01554E-09 1.02015E-08- 3.40820E-09 1.03258E-08 -1.32551E-07 3.42781E-07 .

53 1.50104E-09 1.12721E*09 2.47212E-09 8.35901E-09 2.79004E-09 8.38129E-09 1 06410E-07 2.74926E-07.

54 1.21750E-09 1.07611E-09- 2.00410E-09 6.76997E-09 2.25364E-09 6.69742E-09 8.38738E-08 2.16093E-07
55 9.72779E-10. 8.59679E-10 1.60014E-09 5.39968E-05 1.79361E-09 5.24756E-09 6.43394E-08 1.65380E-07
56 -7.46986E-10 6.59747E-10_ 1.22748E-09 4.13377E-09 1.36636E-09 3.90987E-09 4.64791E-08 1.18752E-07
57 5.43234E-10- 4.79624E-10 8.91494E-10 2.99359E-09 9.83140E-10 2.70314F-09 3.01657E-08 -7.62146E-08 *

58 3.23362E-10 2.84931E-10 5.28507E-10 1.75317E-09 5.62449E-10 1.44554E-09 1.41489E-08 3.37610E-08

INT. GRP. 25 GRPi 26 GRP; 27
1 3.90399E-05 3.51988E-05 7.48021E-06
2. 3.89259E-05 3.50949E-05. 7.45798E-06
3 -3.86632E-05 3.48586E-05 7.40794E-06
4- 3.82588E-05 3.44935E-05 -7.33016E-06
5 3.77191E-05 3.40074E-05 1.22711E-06
6 3.70456E-05 3.33996E+05 7.09763E-06
7 3.62464E-05 3.26797E-05 6.94505E-06
8 3.53217E-05 3.18452E-05 6.76723E-06
9 3.42827E-05 3.09095E-05 6.56897E-06

'10 3.31283E-05 2.98675E-05 6.34686E-06

' . - - _ _ . _ . - _ - - - _ _ _ - . . , . . - . - . . . _ _ _ . . . - ~ - , . - . _ , . . . - _ - -_ - . . _ . _ _ . , , , - - _ , . - , , _ , . , _ _ . - -
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' 11 - '3.18737E-05 ' 2 i8737 8E-05 L '6 /10761E-06
:12 3.05155E-05:.2.75115E-05 5.84604E-06-
13 2 90749E-05"12.62148E-05 5.57167E-06.

14 2.75468E-05' 2.48346E-05 5427684E-06
15 2.59646E-05. 2.34113E-05 4,97615E-06
16 2.43267E-05 2.19306E-05' 4.65889E-0E

:17 2.27000E-05-'2.04691E-05 .'4.35108E-06
J18 2.11114E-05. 1.90299E-05 4.03987E-06'
-19 '1.97366E-05 1.78001E-05 '3.78361E-06
20'- 1.87388E-05 .1.68855E-05 3.57371E-06
21 1.87139E-05 1.68912E-05' 3.59287E-06
22 2.05395E-05 1.84545E-05 3.84118E-06.
'23 -2.73261E-05 2.57302E-05 5.52815E-06-
24 4.02148E-05 4.07252E-05 ' 9.45149E-06
25 4.94629E-05 5.10869E-05- 1.19843E-05
26 5.06365E-05 5.21816E-05- 1.21722E-05
27' 4.76791E-05 4.91938E-05. 1.14969E-05
28 4.25434E-05 4.38931E-05 1.02416E-05
29 3.66941E-05.;3278745E-05 8.84280E-06
30 3.08509E-05 3.18431E-05 7.42863E-06
31 2.55082E-05 2.63362E-05'.6.14640E-06
32 2.08084E-05 2.14826E-05 5.01075E-06-
33-'1.68354E-05'.1.73849E-05 4.05657E-06
34 1.35243E-05--1.39643E-05 3.25671E-06

'

35 .1.08280E-05 1.11826E-05. 2.60913E-06
36 -8.63903E-06 8.92061E-06. 2.08024E-06
37 6.89025E-06- 7.11640E-06 -1-66041E-06.

38 5i48809E-06:-5.66703E-06 1.32142E-06
39 4.37841E-06 4.52233E-06 1.05522E-06'
40 3.49265E-06 3.60645E-06 .8.40875E-07
41 2.79438E-06 2 88635E-06 6.73556E-07.

42. 2.23672E-06 2.30947E-06 5.38422E-07

43 1.79733E-06 ~1.85657E-06 .3.47775E-07
4.33314E-07

44 1.44505E-06- 1.49192E-06
45; 1.16701E-06 1 20555E-06 .2.81428E-07.

46, .9.42629E-07'-9.73098E-07: 2.26790E-07
47 '7.64932E-07 1.90253E-07 1.84535E-073

48 6.20187E-07';6.40134E-07 1.49144E-07-

49- 5.04918E-07 15.21691E-07 1.21864E-07-
50. 4.09759E-07' 4.22846Ea07 9sB4898E-08
51 3.33220E-07: .3.44335E-07- 8,04322E-08
52- 2.6868SE-07' 2'77217E-07 6.46093E-08.

53 2;15656E-07 .2.22888E-07- 5.20357E-08
54 1.69286E-07 1.74592E-07 4.07221E-08
55 1.29671E-07 - 1.34074E-07. 3.12195E-08
56' 9.28875E-08 9.56654E-08 2.23362E-08'
57 5.96734E-08 6.17264E-08 1.44130E-08-
58 2.56298E-08 .2.59100E-08.'5.99489E-09

ELAPSED TIME "1;08 MIN.
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FINE GROUP SUMMARY FOR ZONE 1 BY GROUP INCLUDING SUM FOR ALL GROUPS IN LINE 28

GR P .- FIX SOURCE FISS SOUkCE. IN SCATTER SLF SCATTER OUT SCATTER ABSORPTION LEAKAGE BALANCE
1 0.00000E+00 ~2.12611E-02 0.00000E+00 1.06941E-02 1-24651E-02 1.53306E-03' 7.85772E-03 9.99879E-01.

2 0.00000E+00- 1.88838E-01 6.22575E-03 1.43323E-01 1.37159E-01 5.69319E-03 5.22069E-02 1.00003E+00
3 0.00000E+00 2.14979E-01 6.57330E-02 1.34742E-01 2.18162E-01 4.01694E-03 5.85063E-02 1.00005E+00
4 0.00000E+00 1.24462E-01 9.28167E-02 8.32800E-02 1.83314E-01 1.86073E-03 3.20863E-02 1.00004E+00
5 0.00000E+00 1.65962E-01 1.61415E-01 2.22261E-01 2.85907E-01 1.14447E-03 4.03006E-02 1.00004E+00
6 0.00000E+00 1.80150E-01 3.14165E-01 5.09675E-01 4.38346E-01 1.48977E-03 5.44108E-02 1.00007E+00
7 0.00000E+00 8.94499E-02 4.91452E-01 7.92349E-01 5.37872E-01 1.65761E-03 4.13088E-02 1.00005E+00
8 0.00000E+00 1.38125E-02 5.71883E-01 9.02483E-01 5.59861E-01 2.97457E-03 2.28979E-02 9.99968E-01
9 0.00000E+00 1.00304E-03 5.54495E-01 8.01025E-01 5.36818E-01 4.91994E-03 1.38161E-02 9.99950E-01
10 0.00000E+00 7.45080E-05 5.35255E-01 7.58014E-01 5.15189E-01 9.50065E-03 1.06870E-02 9.99956E-01
11 0.00000E+00 5.86189E-06 5.18710E-01 7.36369E-01 4.89788E-01 2.00672E-02 8.88934E-03 9.99973E-01
12 0.00000E+00 4.11789E-07 4.24235E-01 4.09553E-01 3.92449E-01 2.67166E-02 5.07157E-03 9.99998E-01
13 0.00000E+00 6.53883E-08 3.83871E-01 3.31355E-01 3.53318E-01 2.65621E-02 3.99572E-03 9.99992E-01
14 0.00000E+00 '1.29582E-08' 3.77557E-01 3.29199E-01 3.33700E-01 4.06788E-02 3.17574E-03 1.00000E+00
15 0.00000E+00 1.46442E-09 2.13339E-01 1.20232E-01 2.09383E-01 2.21381E-03 1.73803E-03 1.00001E+00
16 -0.00000E+00 4.30005E-10 1.37848E-01 5.35699E-02 1.35519E-01 1.30372E-03 1.02353E-03 1.00001E+00
17 0.00000E+00 1.38483E-10 7.20451E-02 1.65476E-02 7.01597E-02 1.43700E-03 4.47695E-04 1.00001E+00
18 0.00000E+00 9.91496E-11 6.43846E-02 1.41541E-02 6.23353E-02 1.67268E-03 3.77633E-04 9.99993E-01
19 0.00000E+00 -1.40176E-10 1.08797E-01 3.76066E-02 1.05984E-01 2.10625E-03 7.05332E-04 1.00001E+00
20 0.00000E+00 2.27941E-10 2.62306E-01- 2.44758E-01 2.51200E-01 8.99845E-03 2.11147E-03 9.99992E-01
21 0.00000E+00 3.33632E-11 1.16921E-01 5.33440E-02 1.11464E-01 4.95991E-03 4.99447E-04 9.99991E-01
22 0.00000E+00 3.87089E-11 2.03909E-01 1.46206E-01 1.90700E-01 1.27879E-02 4.24173E-04 9.99992E-01
23 0.00000E+00 3.70100E-11 5.73931E-01 9.38745E-01 5.26989E-01 5.36002E-02 -6.65087E-03 9.99994E-01
24 0.00000E+00 1.00737E-11 9.98021E-01 1.81355E+00 8.93491E-01 1.23725E-01 -1.91871E-02 9.99996E-01
25 0.00000E+00 2.94890E-12 9.91686E-01 1.26361E+00 8.91285E-01 1.14315E-01 -1.39061E-02 9 99996E-01
26 0.00000E+00 2.06779E-12 8.85986E-01 1.70702E+00 7.45117E-01 1.53916E-c1 -1.30411E-02 9.99997E-01
27 0.00000E+00 4.92765E-13 3.29198E-01 4.22110E-01 2.68103E-01 6.38719E-02 -2.77613E-03 9.99999E-01
28 0.00000E+00 9.99998E-01 9.45618E+00 1.29958E+01 9.45607E+00 6.93723E-01 3.06976E-01 1.00000E+00

GRP. RT BDY FLUX RT LEAKAGE LFT BDY FLUX LFT LEAKAGE N2N RATE FISS RATE FLUX *DB**2 TOTAL FLUX.
1 2.62789E-06 7.85772E-03 8.73299E-06 0.00000E+00 5.89462E-04 7.05881E-04 0.00000E+00 1.77946E-01
2 1.90378E-05 5.22069E-02 '6.75990E-05 0.00000E+00 5.73354E-06 3.26559E-03 0.00000E+00 1.35496E+00
3 2.20118E-05 5.85063E-02 8:00104E-05 0.00000E+00 0.00000E+00 3.74871E-03 0.00000E+00 1.59564E+00
4 1.28955E-05 3.20863E-02 4.77412E-05 0.00000E+00 0.00000E+00 1.58288E-03 0.00000E+00 9.48367E-01
5 1.79859E-05 4.03006E-02 6.79983E-05 0.00000E+00 0.00000E+00 5.54806E-04 0.00000E+00 1.34544E+00
6 2.71978E-05 5.44108E-02 1.04887E-04 0.00000E+00 0.00000E+00 5.05738E-04 0.00000E+00 2.05890E+00
7 2.58712E-05 .4.13088E-02 1.01970E-04 0.00000E+00 0;00000E400 5.40057E-04' O.00000E+00 1.98322E+00
8 1.94088E-05 2.28979E-02 7.68637E-05 0.00000E+00 0.00000E+00 5.96975E-04 0.00000E+00 1.48311E+00
9 1.52151E-05 1.38161E-02 5.96464E-05 0.00000E+00 0.00000E+00 8.34407E-04 0.00000E+00 1.14570E+00

10 1.42067E-05 1.06870E-02 5.48898E-05 0.00000E+00 0.00000E+00 1.79054E-03 0.00000E+00 1.05173E+00
11 1.38134E-05 8.88934E-03 5.22480E-05 0.00000E+00 0.00000E+00 3.84980E-03- 0.00000E+00 1.00014E+00
12 9.32525E-06 5-07157E-03 3.41614E-05 0.00000E+00 0.00000E+00 5.30947E-03 0.00000E+00 6.54309E-01.

13 8.30916E-06 3.99572E-03 2.96230E-05 0.00000E+00 0.00000E+00 5.17409E-03 0.00000E+00 5.68135E-01
14 8.43737E-06 3.17574E-03 2.87190E-05 0.00003E+00 0.00000E+00 4.16356E-03 0.00000E+00 5.52340E-01

15 4.09511E-06 1.73803E-03 ~8.11969E-06 0.00000E+00. 0.00000E+00 5.37003E-04 -0.00000E+00 1,56442E-01
1.40503E-05 0.00000E+00 0.00000E+00 7.83142E-04' O.00000E+00 2.70491E-01

16 2.37911E-06 1.02353E-03
17 1.09067E*06;'4'47695E-04 3.69625E-06 0.00000E+00 0.00000E+00 8.48066E-04 0.00000E+00 7.12535E-02.

18 9.57466E-07-'3.77633E-04 3.22835E-06 0.00000E+00 0.00000E+00 1.16098E-03 0.00000E+00 6.22565E-02
19- 1.78203E-06 7.05332E-04 6.00582E-06 0.00000E+00 0.00000E+00 1.40050E-03 0.00000E+00' 1.15856E-01
20 5.94074E-06 2.11147E-03'-1 98391E-05 'O.00000E+00 0.00000E+00 6 03420E-03- 0.00000E+00 3.83141E-01
21 1.86745E-06- 4.99447E-04~ 6.08583E-06- 0.00000E+00 0.00000E+00- 3.44272E-03 0;00000E+00 1.17774E-01
22 3.94032E-06 4.24173E-04 .1.16124E-05 0.00000E+00. 0.00000E+00 8.77768E-03 0.00000E+00 2.27279E-01
23 2.23742E-05 -6.65087E-03 4.12860E-05 .0.00000E+00 0.00000E+00 3.66934E-02 0.00000E+00 8.61529E-01
24 4.48041E-05 -1.91871E-02 5.95808E-05 0.00000E+00 0.00000E+00 8.74828E-02 0.00000E+00 1.31020E+00
25 3.27224E-05 -1.39061E-02 -3.90413E-05 0.00000E+00 0.00000E+00 8 18866E-02 0.00000E+00. 8.71148E-01.

26 : 3.19353E-05 -1.30411E-02 3.51866E-05 0.00000E+00 .0-00000E+00 1.10931E-01 0.00000E+00 7.90136E-01.

-27 .7.14029E-06 -2.77613E-03 7.46770E-06 0.00000E+00 0.00000E+00 4.61495E-02 0.00000E+00 ~1.67807E-01
28 3.77362E-04 3.06965E-01- 1.07025E-03 0.00000E+00 5.95195E-04 4618750E-011 0.00000E+007 2.13251E+01,

'
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FINE GROUP SUMMARY FOR ZONE 2 BY GROUP INCLUDING SUM FOR ALL GROUPS IN LINE .28

GRP. FIX SOURCE FISS SOURCE IN SCATTER SLF SCATTER OUT SCATTER ABSORPTION LEAKAGE BALANCE
1 0.00000E+00 0.00000E+00 0.00000E+00 5.36302E-03 7.09878E-03 3.78284E-04 -7.47730E-03 0.00000E+00
2 0.00000E+00 0,00000E+00 4.07293E-03 4.20705E-02 5 53060E-02 5.91583E-04 -5.18231E-02 9.99805E-01
3- 0.00000E+00 0.00000E+00 2.66499E-02 3.26010E-02 8.48502E-02' 1.24374E-06 -5.82070E-02 1.00010E+00
4 0.00000E+00 0.00000E+00-'3.44666E-02 1.93287E-02 6.64233E-02- 6.77055E-07 -3.19624E-02 1.00007E+00
5 0.00000E+00 0.00000E+00 5.92020E-02 5.48396E-02 9.93694E-02 8.98050E-07 -4.01751E-02 1.00006E+00
6 0.00000E+00 0.0C000E+00 1.11604E-01 1.39506E-01 1.65847E-01 1.53018E-06 -5.42528E-02 1.00004E+00
7 0.00000E+00 0.00000E+00 1.84245E-01 2.53822E-01 2.25414E-01 2.72847E-06 -4.11800E-02 1.00002E+00
8 0.00000E+00. 0.00000E+00~ 2.37061E-01 3.46553E-01 2.59879E-01 7.01945E-06 -2.28137E-02 9.99976E-01
9 .0.00000E+00 0.00000E+00 2.53655E-01 3.37656E-01 2.67411E-01 1.75975E-05 -1.37557E-02 9.99964E-01
10 0.00000E+00 0.00000E+00 2.62873E-01 3.40273E-01 2.73479E-01 4.20323E-05 -1.06334E-02 9.93973E-01
11 0.00000E+00 0.00000E+00 2.71640E-01 3.51174E-01 2.80382E-01 1.00476E-04 -8.83775E-03 9.99990E-01
12 0.00000E+00, 0.00000E+00 2.38893E-01 2.07163E-01 2,43774E-01 1.46256E-04 -5.03600E-03 1.00002E+00
13 0.00000E+00 0.00000E+00 2.31212E-01 1.83174E-01 2.34930E-01 2.40564E-04 -3.96354E-03 1.00001E+00.

14 0.00000E+00 0.00000E+00 2.43138E-01 2.05752E-01 2.45810E-01 4.61134E-04 -3.14138E-03 1.00002E+00
15 0.00000E+00 0.00000E+00 1.49706E-01 7.08960E-02 1.51083E-01 3.38672E-04 -1.72184E-03 1.00002E+00
16 0.00000E+00 'O.00000E+00 9.71286E-02 3.08091E-02 9.78934E-02 ?.44493E-04 -1.01406E-03 1.00002E+00
17 - 0.00000E+00 0.00000E+00- 5.03251E-02 9.35510E-03 5.06422E-02 1.26512E-04 -4.43344E-04 9.99997E-01
18 0.00000E+00- 0.00000E+00 4.51089E-02 -8.20018E-03 4.53634E-02 1.19361E-04 -3.73817E-04 9.99999E-01
19 0.00000E+00 0.00000E+00 ' 74031E-02 2.28277E-02 7.78571E-02 2.42413E-04 -6.98293E-04 1.00001E+00 l
20 0.00000E+00 0.00000E+00 1.51162E-01 1.63808E-01 1.92223E-01 1.03308E-03 -2.08884E-03 9.99987E-01
21 0 00000E+00 0.00000E+00 8.89746E-02 3.77156E-02 8.90483E-02 4.21719E-04 -4.92536E-04 9.99984E-01
22 0.00000E+00 0.00000E+00 2.11129E-01 1.45510E-01 2.10255E-01 1.28591E-03 -4.07775E-04 9.99990E-01
23 0.00000E+00 0.00000E+00 1.62938E+00 2.67983E+00 1.60426E+00 1.83508E-02 6.78056E-03 9.99996E-01
24 0.0000'E+00 0.00000E+00 4.50898E+00 8.69560E+00 4.42306E+00 6.64788E-02 1.94469E-02 1.00000E+00
25 '0.00000f+00 0.00000E+00 5.25528E+00 7.18086E+00 5.17271E+00 6.84990E-02 1.40794E-02' 9.99999E-01
26 0.00000EA00 0.00000E+00 5.05235E+00 1.11620E+01 4.94848E+00 1.00679E-01 1.31870E-02 1.00000E+00
27 0.00000E+30 0.00000E+00 2.01525E+00 3.04821E+00 1.96791E+00 4.45348E-02 2.80363E-03 1.00000E+00
28 0.00000E+07 0.00000E+00 2.15409E+01 3.57748E+01 2.15407E+01 3.04347E-01 -3.04201E-01 1.00000E+00

GRP. RT BDY FLUX RT LEAKAGE LFT BDY FLUX LFT LEAKAGE N2N RATE FISS RATE FLUX *DB**2 TOTAL FLUX
1 1.13440E-08 3.80417E-04 2.62789E-06 7.85772E-03 0.00000E+00 0.00000F+00 0.00000E+00 1.09238E-01
2 1.27484E-08 3.83792E-04 1.90378E-05. 5.22069E-02 0.00000E+00 0.00000E+00 0.00000E+00 4.93199E-01
3 1.01401E-081 2.99280E-04 2.20118E-05 5.85063E-02 0.00000E+00 0.00000E+00 0.00000E+00 5.34815E-01
4 4.56902E-09 1.23824E-04 1.2E955E-05 3.20863E-02 0.00000E+00 0.0-000E+00 0.00000E+00 2.95491E-01
5 5.02585E-09 1.25446E-04- 1.79859E-05 4.03006E-02 0.00000E+00 0.00000E+00 0.00000E+00 3.90236E-01
6 6.75605E-09 1.57982E-04 2.71978E-05 5.44108E-02 0.00000E+00 0.00000E+00 0.00000E+00 6.22448E-01-
7 5'74034E-09 1.28861E-04 2.58712E-05 4.13088E-02 0.00000E+00 0.00000E+00 0.00000E+00 6.39164E-01.

8 3.77442E-09' 8.42017E-05 1.94088E-05 2.28979E-02 0.00000E+00 0.00000E+00 0.00000E+00 5.14160E-01
9 2.69968E-09 6.04037E-05 1.52151E-05 1.38161E-02 0.00000E+00 0.00000E+00 0.00000E+00 4.25535E-01s

10 2.38641E-09 5.36043E-05 1.42067E-05 1.06870E-02 0.00000E+00 0.00000E+00 0.00000E+C1. 4.15418E-01
.11 2.28907E-09 5.15814E-05 1.38134E-05 8.88934E-03 0.00000E+00 .0.00000E+00 0.00000E+00 4.24635E-01

12 1.57835E-09 3.55715E-05 9.32525E-06 5.07157E-03 0.00000E+00 0.00000E+00 0.00000E+00 3.02630E-01
13 1.42529E-09 3.21825E-05- 8.30916E-06 3.99572E-03 0.00000E+00 0.00000E+00 0.00000E+00 2.80594E-01
14 1.52349E-09 3.43556E-05 8.43737E-06 : 3.17574E-03 0.00000E+00 0.00000E+00 0.00000E+00 3.03049E-01
15 7.11145E-10 -1.61877E-05 4,09511E-06 1 73803E-03.. 0.00000E+00 0.00000E+00 0,00000E+00 1.46097E-01
16 4.17118E-10. 9 47561E-06 : 2.37911E-06 1.02353E-03 0.00000E+00 ~0.00000E+00 3.00000E+00 8.55264E-02
17 1.92144E-10: 4.35156E-06 1.09067E-06: 4.47695E-04. 0.00000E+00 0.00000E+00. u.00000E+00 3.95900E-02
18 1.68841E-10 3.81586E-06 9.57466E-07 3.77633E-04 0.00000E+00 0.00000E+00 -0.00000E+00 3.49828E-02
19 3.11319E-10 7.03908E-06 1.78203E-06 7.05332E-04- 0.00000E+00 ~0.00000E+00 0.00000E+00 6.51467E-02
20 1.00686E-09 '2.26370E-05 5.94074E-06 2.11147E-03- 0.00000E+00 0.00000E+00 0.00000E+00 2.19818E-01
'21 -3.11662E-10 6.91011E-06 1.86745E-06 4'.99447E-04 - 0.00000E+00 - 0.00000E+00 0.00000E+00 7.19638E-02
22 '7.38078E-10' 1.63979E-05' 3.94032E-06. 4.24173E-04 0.00000E+00 0.00000E+00 0.00000E+00 1.89856E-01
23 5.79788E-09 .1.29693E-04- 2.23742E-05'-6.65087E-03 0.00000E+00 0.00000E+00 0.00000E+00 1.97393E+00
24 1.23374E-08 2.59850E-04 4.48041E-05 -1.91871E-02. 0.00000E+00 0.00000E+00- 0.00000E+00 :4.92405E+00
25. 9.38716E-09 1.73314E-04- 3.27224E-05 -1.39061E-02--0.00000E+00 ~0.00000E+00 0.00000E+00 .3.84149E+00
'26 8.85825E-09-~ 1,45893E-04: 3.19353E-05 -1,30411E-02 0.00000E+00 0.00000E+00- 0.00000E+00 '3.96080E+00
27 '1.83116E-09 2;74925E-05- 7.14029E-06 -2.77613E-03 .0.00000E+00 0.00000E+00 0.00000E+00 9.24349E-01
28.'1.14065E-07- 2.77454E-03 :3.77362E-04< 3.06965E-01 0.00000E+00- 0.00000E+00 0.00000E+00 2.22282E+01
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FINE GROUP SUMMARY FOR SYSTEM

.GRP. FIX SOURCE FISS SOURCE IN -SCATTER SLF SCATTER OUT SCATTER ABSORPiION . LEAKAGE- BALANCE
l' 0,00000E+00 2.12611E-02 0.00000E+00 1.60571E-02 1.95639E-02 1.91134E-03 3.80417E-04 9.99884E-01
2 0.00000E+00 1.88838E-01 1.02987E-02 1.85393E-01 1.92465E-01 6.28477E-03 3.83792E-04 1.00002E+00
3 .0.00000E+00 2.14979E-01 9.23828E-02 1.67343E-01 3.03012E-01 4.01818E-03 2.99280E-04 1.00005E+00
4 0.00000E+00 1.24462E-01. 1.27283E-01 1.02609E-01 2.49738E-01 1.86140E-03 1.23824E-04 1.00004E+00-
5 0.00000E+00 1.65962E-01 2.20617E-01 2.77101E-01 3.85277E-01 1.14536E-03 1.25446E-04 1.00004E+00
6 0.00000E+00 1 80150E-01 4.25769E-01 6.49182E-01 6.04193E-01 1.49130E-03 1.57982E-04 1.00006E+00
7 0.00000E+00 8.94499E-02 6.75697E-01 1.04617E+00 7.63287E-01 1.66034E-03 1.28861E-04 1.00005E+00
8 0.00000E+00 1.38125E-02 8.08945E-01 1.24904E+00 8.19740E-01 2.98159E-03 8.42017E-05 =9.99971E-01
9 0.00000E+00- 1.00304E-03 8.08149E-01 1.13868E+00 8.04229E-01 4.93753E-03 6.04037E-05 9.99954E-01
10 0.00000E+00 7.45080E-05 7.98128E-01 1.09829E+00 7.88668E-01. 9.54267E-03 5.36043E-05 9.99962E-01
11 0.00000E+00 5.86189E-06 .7.90350E-01 1.08754E+00 7.70170E-01 2.01677E-02 5.15814E-05 9.99979E-01
12 0.00000E+00 4.11789E-07 6.6312SE-01 6.16715E-01 6.36223E-01 2.68628E-02 3.55715E-05 1.00000E+00
13 0.00000E+00 6.53883E-08 6.15083E-01 5.14529E-01 5.88248E-01 2.68027E-02 3.21825E-05 1.00000E+00
14 0.00000F+00 1.29582E-08 6.20694E-01 5.34951E-01 5.79510E-01 4.11399E-02 3.43556E-05 1.00001E+00
15 0.00000E+00 1.46442E-09 3.63045E-01 1.91128E-01 3.60466E-01 2.55249E-03 1.61877E-05 1.00001E+00
16 0.00000E+00 4.30005E-10 2.34977E-01 8.43790E-02 2.33413E-01 1.54821E-03 9.47561E-06 1.00001E+00
17 0.00000E+00 1.38483E-10 1.22370E-01 '2.59027E-02 1.20802E-01 1.56351E-03 4.35156E-06 1.00000E+00
18 0.00000E+00 9.91496E-11 1.09493E-01 2.23543E-02 1.07699E-01 1.79205E-03 3.81586E-06' 9.99995E-01
19 0.00000E+00 1.40176E-10 1.86200E-01 6.04343E-02 1.83841E-01 2.34866E-03 7.03908E-06 1.00001E+00
20 0.00000E+00 2.27941E-10 4.53468E-01 4.08566E-01 4.43423E-01 1.00315E-02 2.26370E-05 9.99990E-01
21 0.00000E+00 3.33632E-11 2.05895E-01 9.10595E-02 2.00512E-01 5.38163E-03 6.91011E-06 9.99988E-01
22 0.00000E+00 3.87089E-11- 4.15038E-01 2.91716E-01 4.00956E-01 1.40738E-02 1.63979E-05 9.99991E-01
23 0.00000E+00' 3.70100E-11 2.20331E*00 3.61857E+00 2.13125E+00 7.19510E-02. 1.29693E-04 9.99995E-01
24 0.00000E+00 1.00737E-11 5.50700E+00 1.05091E+01 5.31655E+00 1.90204E-01 2.59850E-04 9.99999E-01
25 0.00000E+00 2.94890E-12 6.24696E+00 8.44446E+00 6.06399E+00 1.82814E-01 1.73314E-04 9.99999E-01
26 0.00000E*00 2.06779E-12 5.94833E+00 1.28690E+01 5.69360E+00 2.54595E-01 1.45893E-04 1.00000E+00
27 0.00000E+00 4 92765E-13 2.34444E+00 3.47031E+00 2.23601E+00 1.08407E-01 2.74925E-05 1.00000E+00
28 0.00000E+00 9.99998E-01 3.09970E+01 4.87706E+01 3.09968E+01' 9.98069E-01 2.77456E-03 1.00000E+00

'

GRP. RT BDY FLUX RT LEAKAGE LFT BDY FLUX LFT LEAKAGE N2N RATE FISS RATE FLUX *DB**2 TOTAL FLUX
1 1.13440E-08 3.80417E-04 8.73299E-06 0.00000E+00 5.89462E-04 7.05881E-04 0.00000E+00 2.87184E-01
2 1.27484E-08 3.83792E-04 6.75990E-05 0.00000E+00 5.73354E-06 3.26559E-03 0.00000E+00 1.84816E+00
3 1.01401E-08 2.99280E-04 8.00104E-05 0.00000E+00 0.00000E+00 3.74871E-03 0.00000E+00 2.13046E+00
4 4.56902E-09 1.23824E-04 4.77412E-05 0.00000E+00 0,00000E+00 1.58288E-03 0.00000E+00 1.24386E+00
5 5.02585E-09 1.25446E-04 6.79983E-05 0.00000E+00 0.00000E+00 5.54806E-04 0.00000E+00- 1.73567E+00
6 6.75605E-09 1.57982E-04 1.04887E-04 0.00000E+00 0.00000E+00 5.05738E-04 0.00000E+00 2.68135E+00
7 5.74034E-09 1.28861E-04 1.01970E-04 0.00000E+00 0.00000E+00 5.40057E-04 '0.00000E+00 .2.62238E+00
8 3.77442E-09 8.42017E-05 7.68637E-05 0.00000E+r0 0.00000E+00 5.96975E-0A 0.00000E+00 1.99727E+00
9 2.69968E-09 6.04037E-05 5.96464E-05 0.00000E+00 0.00000E+00 8.34407E-04 0.00000E+00 1.57123E+00
10 2.38641E-09 5.36043E-05 5.48898E-05 0.00000E+00 0.00000E+00 1.79054E-03 0.00000E+00 1.46715E+00
11 2.28907E-09 5.15814E-05 5.22480E-05 0.00000E+00 0.00000E+00 3.84980E-0? 0.00000E+00 1.42483E+00
12 1.57835E-09 3.55715E-05' 3.41614E-05 0.00000E+00 0.00000E+00 5.30947E-03 0.00000E+00 9.56940E-01
13 1.42529E-09 3.21825E-05 2.96230E-05 0.00000E+00 0.00000E+00 5.17409E-03 0.00000E+00 8.48729E-01
14 1.52349E-09 3.43556E-05 2.87190E-05 0.00000E+00 0.00000E+00 4.16356E-03 0.00000E+00 8.55389E-01
15 7.11145E-10- 1.61877E-05 1.40503E-05- 0.00000E+00 0.00000E+00 7,83142E-04 0.00000E+00 4.16588E-01'
16 4.17118E-10 9.47561E-06 8.11969E-06 0.00000E+00 0.00000E+00 5.37003E-04 0.00000E+00 2.41969E-01
17 1.92144E-10 4.35156E-06 3.69625E-06 0.00000E+00 0.00000E+00 8.48066E-04 'O.00000E+00 1.10843E-01'
18 1.68841E-10 3.81586E-06 3.22835E-06 0.00000E+00. 0.00000E+00 1.16098E-03 0.00000E+00' 9.72393E-02
19 3.11319E-10 ' 7.03908E-06 .6.00582E-06 0.00000E+00 0.00000E+00 1.40050E-03 0.00000E+00 1.81002E-01
20 1.00686E-09 2.26370E+05 1.98391E-05 0.00000E+00 0.00000E+00 6.03420E-03 0.00000E+00 -6.02959E-01
21 3.11662E-10 6.91011E-06 6.08583E-06 .0.00000E+00. 0.00000E+00 3.44272E-03 0.00000E+00 '1.89737E-01'
22 7;38078E-10 1.63979E-05 1.16124E-05' O.00000E+00 0.00000E+00 8.77768E-03 0.00000E+00 4.17135E-01-

| '23 .5.79788E-09 .1.29693E-04 4.12860E-05 0.00000E+00 0.00000E+00 3.66934E-02 0.00000E+00' 2.83545E+00
| 24 1.23374E-08 2.59850E-04. 5.95808E-05 0.00000E+00 0.00000E+00 8.74828E-02 0.00000E+00 6.23425E+00
'

25 9.38716E-09 1.73314E-04~ 3.90413E-05E'O.00000E+00 '0.00000E+00' 8.18866E-02 0.00000E+00 -4.71264E+00
i 26 .8.85825E-09 .1.45893E-04- 3.51866E-05 0.00000E+00 0.00000E+00' 1.70931E-01. 0.00000E+00 4.75094E+00
l 27 1.83116E-09 2.74925E-05 ~7.46770E-06 0.00000E+00 0.00000E+00 4.61495E-02 0.00000E+00 1.09216E+00

28 1.14065E-07. 2.77454E-03 1.0702SE-03 0.00000E+00 5.95195E-04 4.18750E-01'.0.00000E+00' 4.35532E+01

_ _ _ _ _ _. .. , _ __ ._ .. -, - . -- .
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*********x******************************************************************************************** .

* RJP NEWS * . *
********x******* *
* *
* REVISED: 04/02/93 14:56:12 BY MKD *
* 00/00/00 THIS COMPUTER AND,ITS ASSOCIATED SUBSYSTEMS. INCLUDING *
*. ELECTRONIC MAIL. ARE FOR OFFICAL USE ONLY BY AUTHORIZED - *
* EMPLOYEES OF MARTIN MARIETTA ENERGY SYSTEMS,'INC, . *
* (ENERGY SYSTEMS), OR BY OTHER PERSONS AUTHORIZED BY *
* ENERGY SYSTEMS, . UNDER TERMS OF ENERGY SYSTEMS' CONTRACT *
* WITH THE U.S. DEPARTMENT OF ENERGY. ENERGY SYSTEMS *
* THEREFORE RETAINS THE RIGHT TO MONITOR THE CONTENT OF *
* ALL MESSAGES AND TO ACCESS ANY COMPUTER FILES WITHOUT *
* PRIOR KNOWLEDGE OR CONSENT OF USER, SENDER, OR ADDRESSEE. *
* *
* 04/02/93 THE FOLLOWING CHANGES TO THE WAY JOB OUTPUT IS *
* ' PROCESSED WILL BE EFFECTIVE ON APRIL 12. DUTPUT *
* HELD IN CLASS T WILL BE HELD FIVE DAYS, INSTEAD OF *
* SEVEN DAYS, BEFORE IT IS PRINTED. THE NEW OUTPUT *
* CLASS C WILL'ALSO BE AVAILABLE. OUTPUT IN CLASS C . *
* WILL BE HELD 4 DAYS AND THEN WILL BE DELETED.. FOR
* MORE INFORMATION, REFER TO " CHANGES TO' JOB OUTPUT

. *
*

* PROCESSING" IN THE JAN-FEB C&T NEWS. *
* . *
* 03/26/93 ATTENTION SYSTEM SELECT 9 AND 47 USERS: ON APRIL 12, *
* SSN 9 AND 47 WILL NO LONGER PROMPT YOU FOR YOUR *
* . TERMINAL TYPE: THE DEFAULT WILL BE VTIDO. THE REST OF *
* THE LOG ON PROCEDURE WILL REMAIN THE SAME. IF YOU ARE *
* NOT USING OR EMULATING A VT100, YOU WILL NEED TO USE *
* SSN 90 WHICH WILL PROMPT YOU FOR YOUR TERMINAL TYPE. *
* THEN YOU SHOULD ENTER THE SPECIFIC APPLICATION ID (E.G., *
* TSOK, TSDX, TSOY, IDMSK). IF YOU HAVE ANY QUESTIONS, *
* PLEASE CALL USER SERVICES AT 4 -4000. *
* . . *
* 03/09/93 THE OUTCODE FOR THE Y-12 UNCLASSIFIED TAPE LIBRARY *
* WAS PUBLISHED INCORRECTLY IN THE C&T NEWS, THE *
* CORRECT.0UTCODE IS IUCP. *
* *
* *
* *
* *
******************************************************************************************************

1

..J_. ._________._._.___.__.-.m. _ . _ _ _ _ mm. ' _ __ _ _ _ _ _ _ _ _ _ , _ .x_ . __ . _ _ _ - _m . . _~, _, ____~ _._ -,.~..m. -- . , , . - -
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**G*********************************************************************************************************************************.
1000********************************************************************************************************************************
000D********************************************************************************************************************************-
*CCC********************************************************************************************************************************=
**aQ********************************************************************************************************************************--
COG *********************************************************************************************************************************
C0C********************'*************************************************************************************************************'

VV W CCCCCCCCCC - JJJJJJJJJJ CCCCCCCCCC SSSSSSSSSS AAAAAAAAAA SSSSSSSSSS 444
W VV CCCCCCCCCCCC JJJJJJJJJJ CCCCCCCCCCCC SSSSSSSSSSSS AAAAAAAAAAAA SSSSSSSSSSSS 4444
VV W CC CC JJ CC CC SS SS AA AA SS SS 44 44
VV VV CC JJ CC SS AA AA SS 44 44
W W CC JJ CC SSS AA AA SSS 44 44
VV VV CC JJ CC SSSSSSSSS AAAAAAAAAAAA SSSSSSSSS 44444444444
VV VV CC JJ CC SSSSSSSSS AAAAAAAAAAAA SSSSSSSSS 444444444444

VV VV CC JJ CC SSS AA AA SSS 44
VV W CC JJ JJ CC SS AA AA SS 44

VV W CC CC JJ JJ CC CC SS SS AA AA SS SS 44
VVVV CCCCCCCCCCCC JJJJJJJJ CCCCCCCCCCCC SSSSSSSSSSSS AA AA SSSSSSSSSSSS 44

VV CCCCCCCCCC JJJJJJ CCCCCCCCCC SSSSSSSSSS AA AA SSSSSSSSSS 44

11 11 6666666666 00000000
111 111 666666666666 0000000000

1111 1111 66 66 00 0000
11 11 66 00 00 00
11 11 66 00 00 00
11 11 66666666666 00 00 00
11 11 666666666666 00 00 00
11 11 66 66 00 00 00
11 11 66 66 0000 00
11 11 66 66 000 00

1111111111 1111111111 666666666666 0000000000
1111111111 1111111111 6666666666 00000000

JJJJJJJJJJ 0000000000 BBBBBBBBBBB EEEEEEEEEEEE NN NN DDDDDDDDD
JJJJJJJJJJ 000000000000 BBBBBBBBBBBB EEEEEEEEEEEE NNN NN DDDDDDDDDD

JJ 00 00 BB BB EE NNNN NN DD DD
JJ 00 00 BB- BB EE NN NN NN DD DD
JJ 00 00 BB BB EE NN NN NN DD DD
JJ C0 00 BBBBBBBBBB EEEEEEEE NN NN NN DD DD
JJ- 00' 00 88883B8888 EEEEEEEE NN NN NN DD DD
JJ 00 00 BB BB EE NN NN NN DD DD

JJ' JJ 00 00 BB BB EE NN NNNN DD DD
JJ' JJ 00 00 BB BB EE. NN NNN DD DD
JJJJJJJJ 000000000000 888888888888 EEEEEEEEEEEE' NN NN DDDDDDDDDD
JJJJJJ 0000000000 BBBBBBBBBBB EEEEEEEEEEEE NN N DDDDDDDDD

_
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VCJCSA4A 'VCJ-CJ WITHEE NRC 1165

i VV VV CCCCCCCCCC JJJJJJJJJJ CCCCCCCCCC SSSSSSSSSS AAAAAAAAAA 444 AAAAAAAAAA
! VV VV CCCCCCCCCCCC JJJJJJJJJJ CCCCCCCCCCCC SSSSSSSSSSSS AAAAAAAAAAAA 4444 AAAAAAAAAAAA

VV VV CC CC JJ CC CC SS SS AA AA 44 44 AA AA
VV VV CC JJ CC SS AA AA 44 44 AA AA
VV VV CC JJ CC SSS AA AA 44 44- AA AA -l
VV VV CC JJ CC SSSSSSSSS AAAAAAAAAAAA 44444444444 AAAAAAAAAAAA '!
VV VV CC JJ CC SSSSSSSSS AAAAAAAAAAAA 444444444444 AAAAAAAAAAAA

VV VV CC JJ CC SSS AA AA 44 AA AA
VV VV CC JJ JJ CC SS AA AA 44 AA AA
VV VV CC CC JJ JJ CC CC SS SS AA AA 44 AA- AA

VVVV CCCCCCCCCCCC JJJJJJJJ CCCCCCCCCCCC SSSSSSSSSSSS AA AA 44 AA AA
VV CCCCCCCCCC JJJJJJ CCCCCCCCCC SSSSSSSSSS AA AA 44 AA AA

I

JJJJJJJJJJ 0000000000 BBBBBBBBBBB 11 11 6666666666 555555555555
JJJJJJJJJJ 000000000000 88888B88B888 111 111 666666666666 555555555555

JJ 00 00 BB BB 1111 1111 66 66 55
JJ 00 00 BB BB 11 11 66 55
JJ 00 00 BB BB 11 11 66 55
JJ 00 00 BBBBBBBBBB 11 11 66666666666 555555555
JJ 00 00 BBBBBBBBBB 11 11 666666666666 5555555555

'JJ 00 00 BB BB 11 11 66 66 55
JJ JJ 00 00 BB BB 11 11 66 66 55

- JJ JJ 00 00 BB BB 11 11 66 66 55
JJJJJJJJ 000000000000 BBBBBBBBBBBB 1111111111 1111111111' 666666666666 555555555555
JJJJJJ 0000000000 BBBBBBBBBBB 1111111111 1111111111 6666666666 55555555555

RRRRRRRRRRR MM MM- 00000000 2222222222 555555555555 PPPPPPPPPPP RRRRRRRRRRR 11
RRRRRRRRRRRR MMM MMM 0000000000 222222222222 555555555555 PPPPPPPPPPPP RRRRRRRRRRRR 111
RR RR MMMM MMMM 00 0000 22 22 55 PP PP kR RR 1111
RR RR MM MM MM MM 00 00 00 22 55 PP PP RR RR 11
RR RR MM MMMM MM '00 00 00 22 55 PP PP RR RR 11-

RRRRRRRRRRRR MM MM MM. 00 00 00 22 555555555 PPPPPPPPPPPP RRRRRRRRRRRR 11
RRRRRRRRRRR MM MM 00 00 00' 22 5555555555 PPPPPPPPPPP RRRRRRRRRRR - 11.
RR RR Wi MM 00 00 00 22 55 PP RR RR 11
RR RR MM MM 0000 00 22 55 PP RR RR 11
RR- RR MM MM 000 00 22 55 PP RR. RR 11
RR RR MM MM 0000000000 222222222222 555555555555 PP RR RR 1111111111
RR RR MM MM 00000000 222222222222 55555555555 PP -RR RR 1111111111

-***O**********************************************************************************************************
O .-

. 1993 22.12.11 KSYS VCJCSA4A *
*

C VCJCSA4A KSYS VCJ-CJ WITHEE NRC APR 06,
* . *
O**c**********************************************************************************************************

. - - - _ _ - - . _ - _ _ - - - _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ - _ - _ . . . _--
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JJJJJJJJJJ EEEEEEEEEEEE' SSSSSSSSSS MM - MM SSSSSSSSSS~ GGGGGGGGGG
~

JJJJJJJJJJ- EEEEEEEEEEEE SSSSSSSSSSSS MMM MMM SSSSSSSSSSSS GGGGGGGGGGGG
JJ EE SS -SS MMMM MMMM SS SS GG GG
JJ EE SS MM FN - MM MM SS 'GG
JJ EE SSS MM MMMM MM SSS . GG

.JJ EEEEEEEE. .SSSSSSSSS MM MM MM SSSSSSSSS GG
JJ rEEEEEEE SS353SSSS- MM MM- SSSSSSSSS GG GGGGG- '
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AAAAAAAAAAAA 333333333333AA AA 33 33
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AAAAAAAAAAAA-
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AAAAAAAAAAAA 3333-

.;
AA AA' 33.. AA -AA
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14i30il2 IA?H02' UNIT =3380' . < VOL ( S ) = PSDE01''.
2

,

14:38:12 IAT4401~ LOCATE FOR STEP =GO DD=FT79F001 DSN=E.TZA27286. KEN 05. ALBEDOS
'14:38:12 IAT4402 UNIT =3380 ,VOL(S)=PSDE01-
14:38:12 IAT4401 LOCATE FOR STEP =GO DD=FT80F001 DSN=E.TZA27286. KENO 4.WGTS-

-

-14:38:12 IAT4402' UNIT =3380- . VOL(S)=PSDE01
14:38:12 IAT4401'-LOCATE FOR STEP =GO - DD=FT81F001 DSN=C.TZA27286. SCALE 4.REV02.XN16:

14:38:12 IAT4402 UNIT =3380- .VOL(S)=PSDE03..

14:38:12 IAT4401' LOCATE FOR STEP =GO DD=FT82F001 DSN=C TZA27286. SCALE 4.REV02.XN27
14:38:12.IAT4402 UNIT =3380 VOL(S)=PSDE02
14:38:12.IAT4401 LOCATE FOR STEP =GO - -DD=FT83F001 DSN=C.TZA27286. SCALE 4.REV02.XN123:

16:38:12 IAT4402 UNIT =3380: . ,VOL(S)=PBDE01
14:38:12 IAT4401 LOCATE FOR STEP =GO DD=FT84F001 DSN=C.TZA27286. SCALE 4.REV02.XN218 '

14:38:12 IAT4402 UNIT =3380 .VOL(S)=PBDE04:
' 14:38:12 IAT4401 LOCATE FOR STEP =GO DD=FT85F001 DSN=C.TZA27286. SCALE 4.REV02.XN22GIS
14:38:12 IAT4402 UNIT =3380 . VOL(S)=PSDE01
14:38:12 IAT4401 LOCATE FOR STEP =GO- DD=FT86F001 DSN=C.TZA27286. SCALE 4.REV02.XG18
14:38:12 IAT4402 UNIT =3380 ,VOL(S)=PSDE03
14:38:12 IAT4401 LOCATE FOR STEP =GO- DD=FT87F001 DSN=C.TZA27286. SCALE 4.REV02.XN278 URN
14:38:12 IAT4402 UNIT =3380, ; .VOL(S)=PBDE04
14.:38:12 IAT4401' LOCATE FOR, STEP =GO- DD=FT88F001 DSN=C.TZA27286. SCALE 4.REV03.XN27G18
14:38:12.IAT4402 UNIT =3380 ,VOL(S)=PSDE02
14:38:12 IATa401 . LOCATE FOR STEP =GO DD=FT89F001 DSN=C.X4S27286. SCALE 4.REV02.SCLIB
14:38:12 IAT4402 UNIT =3380 ,VOL(S)=PSDS01

. 14:38:12 IAT4401 LOCATE FOR. STEP =GO DD= MESSAGE DSN=E.TZA27286. SCALE 4. MESSAGES
14i38:12 IAT4402 UNIT =3380- . ;VOL(S)=PSOE01'

16:38:12 IAT4401: LOCATE FOR STEP =GO- DD=OATABLE DSN=E.TZA27286. SCALE 4.QATABLE
.14:38:12 IAT4402 UNIT =3380' ,VOL(S)USES~=PSDE03.
22iOO:09 IAT5110 JOB 1165.(VCJCSA4A) D PSDE01
22t00:09 IAT5110 JOB 1165.(VCJCSA4A) USES D'PBDS00
22:00:09 IAT5110 JOB 1165.(VCJCSA4A) USES D PGDE01
22:00:09 IAT5110 JOB 1165~(VCJCSA4A) USES D PSD500
22:00:09 IAT5110 JOB 1165-(VCJCSA4A1 USES D PBDE03

- 22:00:09'IAT5110 JOB 1165-(VCJCSA4A i USES D PBDE01
22:00:09 IAT5110 JOB 1165 VCJCSA4A ! USES D PBDE02
22:00:09 IAT5110 JOB 1165 VCJCSA4A? USES- D PBDS03
22:00:09.IAT5110 JOB 1165J VCJCSA4Al USES D PSDE03
22:00:09 IAT5110 JOB 1165 (VCJCSA4A l USES D PSDE02
22:00:09 IAT5110 JOB 1165 (VCJCSA4A I ..USES D PBDE04.

22:00:09 IAT5110 JOB 1165 (VCJCSA4A l USES D PSDS01-
22:00:09 IAT5200. JOB 1165-(VCJCSA4A IN SETUP'ON MAIN =X101 . -

22:00:09 IAT5210 JOB MARSLIB F1165J X101. USING D:PSOE01 ON 140
22:00:09 IAT5210 JOB MIPLIB-. _L1165' X101 USING D'PBDS00_ON-COS

. 22:00:09 IAT5210 JOB MODULES L1165J.X101 USING D PGDE01 ON 142
' - 22:00:09 IAT5210 JOB OVLY '1165 LX101- USING D PSDS00 ON E00
i _ 22:00:09 IAT5210. JOB SYSLIB' L1165 i X101- USING D PBDE03 ON 154

22:00:09 IAT5210 JOB SYSLIB' L1165 i X101. USING D PBDE01'ON.141
H22:00:09 IAT5210 JOB SYSLIB .i 1165 1 X101 USING D PBDE02 ON 143
22:00:09 IAT5210 JOB FORTLIB 1 1165):X101- USING D PBDS03 ON E0E,

- 22:00:09 IAT5210 JOB'FT81F001.1 11651 X101 USING D PSDE03 ON 155
22:00:09 IAT5210 JOB FT82F001.L 1165 ! X101 USING D PSDE02 ON 153
22:00:09 IAT5210 JOB FT84F001'L1165j X101 USING D PBDE04 ON 156'

. 22:00:09 IAT5210 JOB FT89F001 (11651 X101 USING D PSDS01 ON C17
22:00:09-IAT2000 JOB-1165 VCJCSA4A-SELECTED X101 GRP=JS3 BATCH.
22:00:19 .IEF403I.VCJCSA4A - STARTED - TIME =22.00.19
22:09:03 -IEF404I VCJCSA4A - ENDED - TIME =22.09.03'-
22:09:04 IAT5400 JOB 1165 (VCJCSA4A) IN BREAKDOWN
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//VCJCSA4A JOB'(17804),'VCJ-CJ WITHEE NRC', TIME =20, *
// PASSWORD =
//* MAIN CLASS = STANDBY
//00T1 OUTPUT DEFAULT =YES JESDS=ALL, DEST =NK258.RM025
//PROCLIB DD DISP =SHR DSN=TZA.PROCLIB.CNTL
//A EXEC SCALE 41,GOSIZE=2048K, TIME =20
//GO.FT01F001 DD SPACE =(TRK,[300,50))
1//GO.FT18F001 DD SPACE =(TRK,(300,501).
//GO.SYSIN DD *
/C
//-

1 //VCJCSA4A JOB (17804),*VCJ-CJ WITHEE NRC', TIME =20, *
// PASSWORD =

2 //0UT1 OUTPUT DEFAULT =YES.JESDS=ALL. DEST =NK25B.RM025
3 //PROCLIB DD DISP =SHR,DSN=TZA.PROCLIB.CNTL
4 //A EXEC SCALE 41,GOSIZE=2048K TIME =20
5 XXSCALE41 PROC GOSIZE=2048K,BLKS=6136.SBUF=6136,

XX- PLOT =DISV,0UT='**, LOUT ='**
XX . ORC' 'B= ' E . TZA272 86. ORIGENS ; ,
XX MESSAGE ='E.TZA27286. SCALE 4. MESSAGES',
XX HSLIB='E;TZA27286. SCALE.HEATLIB',
XX LBLIN=' DISP =SHR LABEL =(,,,IN),DCB=BUFL=*,
XX .DCBV='DCB=(RECFM=VBS.LRECL=X,BLKSIZE=*
***
*** JAY MANNESCHMIDT EXT 4-8717 BLDG 6011
***

6.XXLKED EXEC PGM=IEWL, REGION =1024K,-
XX- . .PARM=' MAP, LIST, SIZE =(1000K,100K)*

7 XXMARSLIB .DD DISP =SHR,DSN=E.TZA27286. SCALE. MARS 77
8 XXMIPLIB DD DISP =SHR,DSN=E.TZA27286.NEAD.MIPLIB77
9 XXMODULES DD DISP =SHR,DSN=E.TZA27286.NEAD.PGMS77

10 XX0VLY . DD DISP =SHR DSN=E TZA27286.NEAD.OVLY77
11 XXSYSLIB DD DISP =SHR,DSN=E.TZA?7286.NEAD.SUBLIB77
12 XX ,DD DISP =SHR,DSN=SYS2.V ~tTN5
13 XX DD DISP =SHR,DSN=SYS2.VSFFORT
14 XX DD- DISP =SHR DSN= GRAPHICS.& PLOT. . LIB

IEF653I SUBSTITUTION JCL - DISP =SHR,DSN= GRAPHICS.DISV. LIB
15 XX DD. DISP =SHR DSN= GRAPHICS.INTLIB-
16 XXSYSLIN DD DSN=E.-TZA27286.NEAD 0VLY77(IEFBR14), DISP =SHR
17 XX DD. DSN=&&LOADSET, UNIT =SYSDA, DISP =(MOD, DELETE),

XX SPACE =(TRK,0),DCB=(RECFM=FB,LRECL=80,BLKSIZE=3200)-
.18 XX - DD DDNAME=SYSIN-
19 XXSYSLMOD DD DSN=&& LIBRARY, UNIT =SYSDA, DISP =(, PASS),

XX SPACE =(TRK,(50,20,$),RLSE)-
20 XXSYSPRINT DD SYSOUT=& LOUT

.IEF653I SUBSTITUTION JCL - SYSOUT=*
21'XXSYSUT1 DD -UNIT =SYSDA, SPACE =(TRK,(50,10))
22 XXGO EXEC PGM= SCALE,COND=(4,LT LKED), REGION =&GOSIZE,,

IEF653I SUBSTITUTION-JCL - PGM= scald,COND=(4,LT,LKED), REGION =2048K,
XX PARM='/NOI0INIT.N00CSTATUS NOINQPCOPN,', TIME =1439*

23-XXSTEPLIB. DD DSN=*.LKED.SYSLMOD, DISP =(OLD, DELETE)
24 XX DD DISP =SHR.DSN=E.TZA27286 NEAD.PGMS77.

25 XXFORTLIB DD DISP =SHR,DSN=SYS2_VSFLOAD
26 //GO FT01F001 DD SPACE =(TRK,(300,50)) .

.

.X/FT01F001 DD UNIT =SYSDA , SPACF = ( TRK , ( 20,101 ) , &DCBV&B LKS ,' BUF L=&SBUF 1 --
IEF653I SUBSTITUTION JCL - UNIT =SYSDA. SPACE =(TRK,(20,10)),DCB=(RECFM=VBS,LRECL=X,BLKSIZE=6136.BUFL=6136)

.27 XXFT02F001 DD UNIT =SYSDA, SPACES (TRK
. IEF653I SUBSTITUTION JCL --UNIT =SYSDd(,20,10)),&DCBV&BLKS,8UFL=&SBUF)(20,10)).DCB=(RECFM=VBS.LRECL=X,BLKSIZE=6136,BUFL=6136)SPACE =(TRK

28 XXFT03F001 DD -UNIT =SYSDA, SPACE =(TRK (20 10)),&DdBV&BLKS.BUFL=&SBUF)-
IEF653I SUBSTITUTION JCL - UNIT =SYSDd, SPACE =(TRK,(20,10)),DCB=(RECFM=VBS,LRECL=X,BLKSIZE=6136,BUFL=6126)

IEF653I SUBSTITUTION-JCL - UNIT =SYSDA(,20,10)),&DCBV&BLKS}BUFL=&SBUF),DCB=(RECFM=VBS,LRECL=X,BLKSIZE=6136,BUFL=6136).
29 XXFT04F001 DD ' UNIT =SYSDA, SPACE =(TRK

SPACE =(TRK,(20,10}
'30 XXFT05F001 DD. UNIT =SYSDA', SPACE =(480,(20,10)),DCB=BLKSIZE=480

-- . - . ,, . .. ~ - - . . .-- - . -_.__- _ - - . - .-.
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' 31 XXFT06F001 DD-LSYSOUT=&OUT,DCB=(RECFM=VBA,LRECL=137.3LKSIZE=1100)
IEF653I SUBSTXTUTION JCL - SYSOUT=*,DCB=(RECFM=VBA',LRECL=137,BLKSIZE=1100)

32 XXFT08F001 DD- UNIT =SYSDA, SPACE =(CYL,(4,11),DCB=(DSORG=DA,RECFM=Fl
33 XXFT09F001 DD UNIT =SYSDA, SPACE =(CYL,(4,1 !),DCB=(DSORG=DA,RECFM=F 1

34 XXFT10F001 DD
UNIT =SYSDA. SPACE =(CYL,(4,11)}DCB=(DSORG=DA,RECFM=Fi35 XXFT11F001 DD UNIT =SYSDA, SPACE =(TRK 20,10 &DCBV&BLKS.BUFL=&SBUF)IEF653I SUBSTITUTION JCL - UNIT =SYSDA(. SPACE =(}tRK,(20,10)),DCBa(RECFM=VBS,LRECL=X,BLKSIZE=6136,BUFL=6136)

36 XXFT12F001 DD UNIT =SYSDA, SPACE =(TRK,(20.10]),ADCBV&BLKS,BUFL=&SBUF)
IEF653I SUBSTITUTION JCL - UNIT =SYSDA, SPACE =(TRK,(20,10)),DCB=[RECFM=VBS.LRECL=X,BLKSIZE=6136,8UFL=6136)

37 XXFT13F001 DD UNIT =SYSDA. SPACE =(TRK,f20,10)), ~~

XX DCB=(RECFM=VB.LRECL=137,BLKSIZE=&BLKS,8UFL=&SBUF)
IEF653I SUBSTITUTION JCL - DCB=(RECFM=VB.LRECL=137,BLKSIZE=6136 BUFL=6136)

38 XXFT14F001 DD UNIT =SYSDA, SPACE =(TRK,(20,10)).&DCBV&BLKS.BUFL=&SBUF)
IEF6531 SUBSTITUTION JCL - UNIT =SYSDA, SPACE =ITRK,(20,10)),DCBm(RECFM=VBS,LRECL=X,BLKSIZE=6136,BUFL=6136)

39 XXFT15F001 DD UNIT =SYSDA, SPACE =(TRK (20,10) I,&DCBV&BLKS.BUFL=&SBUF)
IEF653I SUBSTITUTION JCL - UNIT =SYSDA. SPACE =; TRK,(20,10)),DCB=(RECFM=VBS.LRECL=X,BLKSIZE=6136 BUFL=6136)

40 XXFT16FC01 DD UNIT =SYSDA, SPACE =(TRK,(20,10) 1,&DCBV&BLKS,BUFL=&SBUF)
IEF653I SUBSTITUTION JCL - UNIT =SYSDA, SPACE =l TRK,[20,10)),DCB=(RECFM=VBS,LRECL=X,BLKSIZE=6136,BUFL=6136)

41 XXFT17F001 DD UNIT = SYSDA , SPACE s (TRK , ( 20,10 ) I ,&DCBV&BLKS , BUF L=&SBUF )
IEF653I SUBSTITUTION JCL - UNIT =SYSDA, SPACE =(TRK,(20,101).DCB=(RECFM=VBS.LRECL=X,BLKSIZE=6136,BUFL=6136)

42 //GO.FT18F001 DD SPACE =(TRK,(300,50)) .

X/FT18F001 DD UNIT =SYSDA SPACE =(TRK,(20,10) l,&DCBV&BLKS,BUFL=&SBUF)

IEF653I SUBSTITUTION JCL - UNIT =SYSDA{ SPACE =
LTRK,(20,10)).DCB=(RECFM=VBS,LRECL=X,BLKSIZE=6136,BUFL=6136)

43 XXFT19F001 DD UNIT =SYSDA, SPACE =(TRK, 20,10);,&DCBV&BLKS}BUFL=&SBUF)IEF653I SUBSTITUTION JCL - UNIT =SYSDA, SPACE =lTRK,(20s 10) ,DCB=(RECFM=VBS.LRECL=X,BLKSIZE=6136 BUFL=6136)
44 XXFT21F001 DD &LBLIN&SBUF.DSN=&ORGLIB..BINRYLIB(BASICLWR)

IEF653I SUBSTITUTION JCL - DISP =SHR, LABELS (,,,IN) DCB=BUFL=6136,DSN=E TZA27286.0RIGENS.BINRYLIB(BASICLWR)
45 XXFT22F001'DD &LBLIN&SBUF,DSN=&ORGLIB..BINRYLIB(PWR33CY1)

IEF653I SUBSTITUTION JCL - DISP =SHR. LABEL =(,,,IN).DCB=BUFL=6136,DSN=E TZA27286.ORIGENS.BINRYLIB(PWR33CY1)
46 XXFT23F001-DD &LBLIN&SBUF,DSN=&ORGLIB..BINRYLIB(PWR33CY2)

IEF653I SUBSTITUTION JCL - DISP =SHR, LABEL =(,,,IN),DCB=BUFL=6136,DSN=E TZA27286.ORIGENS.BINRYLIB(PWR33CY2)
47 XXFT24F001 DD &LBLIN&SBUF,DSN=&ORGLIB..BINRYLIB(PWR33CY3)

IEF653I SUBSTITUTION JCL - DISP =SHR, LABEL =(,,,IN),DCB=BUFL=6136,DSN=E.TZA27286.ORIGENS.BINRYLIB(PWR33CY3)
48 XXFT25F001 DD &LBLIN&SBUF,DSN=&ORGLIB..BINRYLIB(BASLMFBR)

IEF653I SUBSTITUTION JCL - DISP =SHR, LABEL =(,,,IN) DCB=BUFL=6136,DSN=E.TZA27286.ORIGENS.BINRYLIB(BASLMFBR)
49 XXFT26F001 DD &LBLIN&SBUF,DSN=&ORGLIB..BINRYLIB(MAPHUO28)

IEF653I SUBSTITUTION JCL - DISP =SHR, LABEL =(,, IN) DCB=BUFL=6136,DSN=E.TZA27286.ORIGENS.BINRYLIB(MAPHUO28)
50 XXFT27F001 DD &LBLIN&SBUF,DSN=&ORGLIB..CARDL B(SMALLITE)

IEF653I SUBSTITUTION JCL - DISP =SHR, LABEL =(,,,IN),DCB=BUFL=6136,DSN=E.TZA27286.ORIGENS.CARDLIB(SMALLITE)
51 XXFT27F002 DD &LBLIN&SBUF ,DSN=&ORGLIB . .CARDLIB( ACTINIDE )

IEF653I SUBSTITUTION JCL - DISP =SHR, LABEL =(,,,IN),DCB=BUFL=6136,DSN=E.TZA27286 ORIGENS.CARDLIB(ACTINIDE)
52 XXFT27F003 DD &LBLIN&SBUF,DSN=&ORGLIB..CARDLIB(BIGFISP)

IEF653I SUBSTITUTION JCL - DISP =SHR. LABEL =(,,.IN),DCB=BUFL=6136 DSN=E.TZA27286.ORIGENS.CARDLIB(BIGFISP)
53 XXFT27F004 DD &LBLIN&SBUF,DSN=&ORGLIB..CARDLIB(PHOLITE)

IEF653I SUBSTITUTION JCL - DISP =SHR, LABEL =(6 LIB (PHOACT),,IN),DCB=BUFL=6136,DSN=E.TZA27286.ORIGENS.CARDLIB(PHOLITE)54 XXFT27F005 DD &LBLIN&SBUF,DSN=&ORGLIB.. CAR
IEF653I SUBSTITUTION JCL - DISP =SHR, LABEL =(,,,IN),DCB=BUFLa6136,DSN=E.TZA27286.ORIGENS.CARDLIB(PHOACT)

55 XXFT27F006 DD &LBLIN&SBUF,DSN=&ORGLIB..CARDLIB(PHOFISP)

IEF653I SUBSTITUTION -'JCL - DISP =SHR , LABEL = (6 LIB (BIGLITE ),,IN),DCB=BUFL=613E,DSN=E.TZA27286.ORIGENS.CARDLIB(PHOFISP)56 XXFT28F001 DD &LBLIN&SBUF,DSN=&ORGLIB.-CAR.

IEF653I SUBSTITUTION JCL - DISP =SHR LABEL ={.,iB(ACTINIDE)IN),DCB=BUFL=6136,DSN=E.TZA27286.ORIGENS.CARDLIB(BIGLITE)XXFT28F002 DD &LBLIN&SBUF,DSN=&ORGLIB..CARDL57
IEF653I SUBSTITUTION JCL - DISP =SHR, LABEL =(,. IN),DCB=BUFL=6136.DSN=E TZA27286.ORIGENS.CARDLIB(ACTINIDE)

58 XXFT28F003 DD &LBLIN&SBUF DSN=&ORGLIB..CARDL B(BIGFISP)
IEF653I SUBSTITUTION JCL - DISP =SHR, LABEL =(,,,IN),DCB=BUFL=6136,DSN=E.TZA27286.ORIGENS.CARDLIB(BIGFISP)

59 XXFT28F004 DD &LSLIN&SBUF,DSN=&ORGLIB..CARDLIB(PHOLITE)
IEF653I SUBSTITUTION JCL DISP =SHR, LABEL =(,,,IN).DCB=BUFL=6136,DSN=E.TZA27286.ORIGENS.CARDLIB(PHOLITE)

60 XXFT28F005'DD' &LBLIN&SBUF,DSN=&DRGLIB..CARDLIB(PHOACT)
IEF653I SUBSTITUTION JCL'- DISP =SHR, LABEL =(,,,IN).DCB=BUFL=6136 DSN=E.TZA27286.ORIGENS.CARDLIB(PHOACT)

61 XXFT28F006 DD &LBLIN&SBUF',DSN=&ORGLIB..CARDLIB(PHOFISP)
IEF653I SUBSTITUTION JCL - DISP =SHR. LABEL =(,,,IN).DCB=BUFL=6136,DSN=E.TZA27286.ORIGENS.CARDLIB(PHOFISP)~

' 62 XXFT78F001 DD DISP =SHR LABEL =(,,,IN) DSN=&H6 LIB -

'

IEF653I SUBSTITUTION'JCL DISP =SHR.LdBEL=(,,,IN),DSN=E.TZA27286. SCALE.HEATLIB
63 XXFT79F001 DD DISP =SHR, LABEL =L,..IND,DSN=E.TZA27286. KEN 05. ALBEDOS

- 64 XXFT80F001 DD DISP =SHR, LABEL =J,,,INJ,DSN=E.TZA27286. KEN 04.WGTS
65 XXFT81F001 DD DISP =SHR, LABEL =[.,,IN?,DSN=CiTZA27286. SCALE 4,REV02.XN16
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66 XXFT82F001 DD' DISP =SHR, LABEL *F .,IN),DSN=C.TZA27286; SCALE 4.REV02;XN27
67:XXFT83F001-DD. DZSP=SHR LABEL =L ..,1Nt,DSN=C.TZA27286. SCALE 4 REV02.XN123-

- 68 XXFT84F001 DD.. DISP =SHR LABEL =L ',,,IN ,,DSN=C.TZA27286. SCALE 4.REV02,XN218
69 XXFT85F001 DD DISP =SHR LABEL =L,,,IN-

XX' DSN=C,TZA27286. SCALE 4;REV02.XN22GiB
-

70 XXFT86F001 DD- DISP =SHR, LABEL =(,,,IN ,DSN=C,TZA27286, SCALE 4.REV02.XG18
71._XXFT87F001 DD : DISP =SHR, LABEL =(,..IN)I,

XX- DSN=C.TZA27286. SCALE 4.REV02.XN27 BURN
72 XXFT88F001 CD' DISP =SHR; LABEL =(,,,IN',

XX~DSN=C.TZA27286. SCALE 4.REV03.XN27d18
*

' 73 XXFT89F001'DD DISP =SHR, LABEL =( IN),DSN=C.X4S27286. SCALE 4.REV02.SCLIB-

74 XXFT90F001 DD ' UNIT =SYSDA, SPACE =|tRK,(05,051),&DCBV&BLKS
IEF653I SUBSTITUTION JCL - UNIT =SYSDA, SPACE =(TRK,(05,05}}BUFL=&SBUF)DCB=(RECFM=VBS.LRECL=X,BLKSIZE=6136,BUFL=6136).,

75 XXFT91F001 DD UNIT =SYSDA, SPACE =(TRK,(05,05)),&DCBV&BLKS
'IEF653I SUBSTITUTION JCL - UNIT =SYSDA| SPACE =(TRK,(05,05)}BUFL=&SBUF)DCB=(RECFM=VBS.LRECL=X,BLKSIZE=6136,BUFL=6136)',

76 XXFT92F001 DD UNIT =SYSDA. SPACE =(TRK, 05,05)),&DCBV&BLKS,BUFL=&SBUF)
IEF653I SUBSTITUTION JCL - UNIT =SYSDA, SPACE =(TRK,(05,05)),DCB=(RECFM=VBS,LRECL=X,BLKSIZE=6136 BUFL=6136)

77 XXFT93F001.DD UNIT =SYSDA, SPACE =(TRK
IEF653I SUBSTITUTION JCL - UNIT =SYSDA(05,05)),&DCBV&BLKS}BUFL=&SBUF)SPACE =(TRK,(05.05} DCB=(RECFM=VBS,LRECL=X,BLKSIZE=6136,BUFL=6136),

78 XXFT94F001 DD ' UNIT =SYSDA, SPACE =(TRK,(05 05)),&DCBV&BLKS,8UFL=&SBUF)
-IEF653I SUBSTITUTION JCL - UNIT =SYSDA,SPdCE= TRK,(05,05)),DCB=(RECFM=VBS,LRECL=X,BLKSIZE=6136.BUFL=6136)

79 XXFT95F001 DD UNIT =SYSDA, SPACE =(TRK 05 05) ,&DCBV&BLKS BUFL=&SBUF)
IEF653I SUBSTITUTION JCL - UNIT =SYSDd(,SPdCE= TRK,(05.05)j',DCB=(RECFM=VBS.LRECL=X,BLKSIZE=6136,BUFL=6136)

80 XXFT96F001'DD UNIT =SYSDA, SPACE =(TRK 05,05)),&DCBV&BLKS,BUFL=&SBUF)
IEF653I SUBSTITUTION JCL - UNIT =SYSDd(SPACE =(TRK,(05,05)) DCB=(RECFM=VBS,LRECL=X,BLKSIZE=6136.BUFL=6136)

81 XXFT97F001 DD UNIT =SYSDA, SPACE =(TRK,(05,05)),&DCBV&BLKS,BUFL=&SBUF)'
IEF653I SUBSTITUTION JCL - UNIT =SYSDA, SPACE =(TRK,(05,05)) DCB=(RECFM=VBS,LRECL=X,BLKSIZE=6136 BUFL=6136)-

82 XXFT98F001 DD
IEF653I SUBSTITUTION.JCL - UNIT =SYSDA, SPACES (CL=137,BLKSIZE=1100)-UNIT =SYSDA, SPACE =(TRK,(05,051),&DCBVaBLKS)BUFL=&SBUF).TRK,(05,05) DCB=(RECFM=VBS,LRECL=X,BLKSIZE=6136,BUFL=6136),

83 XXFT99F001 DD SYSOUT=&OUT.DCB=(RECFM=VBA,LRE
IEF653I SUBSTITUTION JCL--- SYSOUT=*,DCB=(RECFM=VBA.LRECL=137,BLKSIZE=1100)

84 XXMESSAGE DD DISP =SHR,DSN=& MESSAGE
IEF653I SUBSTITUTION JCL - DISP =SHR,DSN=E.TZA27286. SCALE 4. MESSAGES

85 XXPRINT ' DD SYSDUT=&OUT-
IEF653I SUBSTITUTION JCL - SYSOUT=*

88 XXQATABLE ' DD DISP =SHR.DSN=E2TZA27286. SCALE 4,QATABLE
87 //GO SYSIN DD *,DCB=BLKSIZE=80.-

//

4
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STMT NO, MESSAGE
.

122 IEF686I DONAME REFERRED TO ON DDNAME KEYWORD IN PRIOR STEP WAS NOT RESOLVED
IEF236I ALLOC. FOR VCJCSA4A LKED A
IEF237I 140 ALLOCATED TO MARSLIB
IEF237I 141~ ALLOCATED TO.SYS00154
'IEF237I C06 ALLOCATED TO MIPLIB
IEF237I 142 ALLOCATED TO MODULES
IEF237I E00 ALLOCATED TO OVLY
IEF237I C06 ALLOCATED TO SYSLIB
IEF237I E00 ALLOCATED TO
'IEF237I 154 ALLOCATED TO
IEF2371'141 ALLOCATED TO
IEF237I 143 ALLOCATED TO
IEF237I 153 ALLOCATED TO SYS00156
IEF237I E00 ALLOCATED TO SYSLIN
IEF237I C00'' ALLOCATED TO
IEF237I DMY ALLOCATED TO
IEF237I 900 ALLOCATED TO SYSLMOD
IEF237I JES3 ALLOCATED TO SYSPRINT
IEF237I 900 ALLOCATED TO SYSUT1
IEF142I VCJCSA4A LKED A - STEP WAS EXECUTED - COND CODE 0000
IEF285I E.TZA27286. SCALE. MARS 77 KEPT
IEF285I VOL SER NOS= PSOE01.
IEF285I CATALOG.ICF.VPBDE01 KEPT
IEF285I VOL SER NOS= PBDE01.
'IEF285I E.TZA27286.NEAD.MIPLIB77 KEPT
IEF285I VOL SER NOS= PBDS00.
IEF285I E.TZA27286.NEAD.PGMS77 KEPT
IEF285I VOL SER NOS= PGDE01.
IEF285I E;TZA27286.NEAD.0VLY77- KEPT
IEF285I VOL SER NOS= PSDS00.
IEF285I E TZA27286.NEAD.SUBLIB77 KEPT
IEF285I- VOL SER NOS= PBDS00.

- IEF285I - SYS2.VSFLINK. . KEPT
IEF285I VOL SER NOS= PSD500.
IEF285I SYS2.VSFFORT ' KEPT
IEF285I VOL SER NOS= PBDE03.
IEF285I- GRAPHICS.DISV. LIB KEPT
IEF285I VOL SER NOS= PBDE01;

-

IEF285I GRAPHICS.INTLIB KEPT
IEF285I. VOL SER NOS=-PBDE02.
'IEF285I CATALOG.ICF.VPSOE02 KEPT
IEF285I VOL SER NOS= PSDE02,
IEF285I E.TZA27286.NEAD.0VLY77 KEPT
IEF285I VOL SER NOS= PSD500.
IEF285I SYS93096.T143809.RA000'VCJCSA4A.LOADSET DELETED.

IEF285I VOL SER NOS= SYSSA2.
=IEF285I -SYS93096.T143809.RA000,VCJCSA4A. LIBRARY PASSED
IEF285I VOL SER NOS= SYSSA1.
'IEF285I LKED.A.SYSPRINT SYSOUT
IEF285I SYS93096.T143809.RA000.VCJCSA4A.R0000002 DELETED
IEF285I VOL SER NOS= SYSSA1.
IEF373I STEP /LKED. / START 93096.2200
IEF374I STEP../LKEDo ..................../..STOP 93096.2200 CPU OMIN 00.24SEC SRB OMIN 00.01SEC VIRT 1032K SYS' 204K EXT 4K SYS 8744K

...................................... .... ....................*
CKXY0001 DDNAME CUU DSNAME - -EXCP'S(IO) BLOCKSIZE**KXY0002 MARSLIB 140 E.TZA27286. SCALE. MARS 77 ' *
GKXV0002 SYS00154 141 CATALOG.ICF.VPBDE01 *OKXY0002 HIPLIB C06 E.TZA27288.NEAD.MIPLIB77 *

-OKXV0002 MODULES- '142 E.TZA2728d.NEAD.PGMS77 *
CKXV0002 OVLY 'E00 E.TZA27286.NEAD.0VLY77 *-
_OKXY0002-.SYSLIB- -COS E_TZA27286.NEAD.SUBLIB77 . . *

.
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'ORXV0002 E00 SY32.VSFLINK- *
'OKXY0002 154 SYS2.VSFFORT -C.
ORXY0002 141 GRAPHICS.DISV LIB *

143 GRAPHICS.INTLIB *CKXY0002 .u
GKXY0002 SYS00156 153-CATALOG.ICF.VPSDE02 *
DRXY0002 -SYSLIN E00 E.TZA27286 NEAD.0VLY77 . 3 800 *
*KXY0002 . COO SYS93096.T143809 RA000.VCJCSA4A LOADSET 3200 *
CKXY0002 SYSLMOD. 900:SYS93096.T143809.RA000 VCJCSA4A. LIBRARY 9 32760 *
*KXY0002 SYSUT1 .'900 SYS93096.T143809.RA000,VCJCSA4A.R0000002 *

--CMXY0003 VIRTUAL STORAGE USED- 1032K TOTAL EXCP COUNT FOR STEP 12 *
CMMY0004 06 APR 93.096 22.00.22.34" CPU TIME FOR STEP 0000 MIN 00.25 SEC *
.c.............--------..............---- .......---.....--- ..........------ ....--....--g
'IEF236I ALLOC. FOR'VCJCSA4A GO A
IEF2371 900 ALLOCATED TO STEPLIB'
IEF237I 142 ALLOCATED TO
IEF237I 141' ALLOCATED TO SYS00158
IEF237I E0E ALLOCATED TO FORTLIB
.IEF237I COO ALLOCATED TO FT01F001
IEF237I 900 ALLOCATED TO FT02F001

- IEF237I C00 ALLOCATED TO FT03F001
'IEF237I~900 ALLOCATED TO FT04F001
IEF237I C00 ALLOCATED TO FT05F001

'IEF237I JES3 ALLOCATED TO FT06F001
IEF237I 900 ALLOCATED TO FT08F001
IEF237I 900 ALLOCATED TO FT09F001
IEF237I 900 ALLOCATED TO FT10F001
IEF237I 900 ALLOCATED TO FT11F001
IEF237I-900 ALLOCATED TD FT12F001
IEF237I,900 ALLOCATED |TO FT13F001
IEF237I C00 . ALLOCATED TO FT14F001
IEF237I C00 ALLCCATED TO FT15F001'
IEF237I C00 ALLOCATED TO FT16F001
IEF237I C00 ALLOCATED TO FT17F001
IEF237I 900 ALLOCATED TO FT18F001-
IEF237I C00 ALLOCATED TO FT19F001
IEF237I 141 ALLOCATED TO FT21F001-
IEF237I 141 ALLOCATED TO FT22F001'
IEF237I.141 _ ALLOCATED TO FT23F001.
LIEF 237I 141 ALLOCATED TO FT24F001
IEF237I 141 ALLOCATED T0-FT25F001

. IEF237I 141 ALLOCATED TO FT26F001
IEF237I 143 ALLOCATED TO FT27F001

-IEF237I 143 ALLOCATED TO FT27F002
IEF237I 143 ALLOCATED TO FT27F003.-

IEF237I 143 ALLOCATED TO FT27F004
IEF237I 143 ALLOCATED TO FT27F005-
IEF237I 143 ALLOCATED TO FT27F006'

.IEF237I 143 ALLOCATED TO FT28F001
'IEF237I 143 ALLOCATED:TO FT28F002
IEF237I 143 ALLOCATED TO FT28F003
IEF237I'143 ALLOCATED TO FT28F004
IEF237I 143. ALLOCATED T0 FT28F005
IEF237I 143 ALLOCATED:TO FT28F006
IEF237I 140 ALLOCATED.TO FT78F001
IEF237I 140 ALLOCATED TO FT79F001-
' IEF237I 140 ALLOCATED TO FT80F001
IEF237I'155 ALLOCATED TO FT81F001

- IEF237I 153. ALLOCATED TO FT82F001
IEF237I 141 . ALLOCATED TO FT83F001
IEF237I 156.-ALLOCATED TO FT84F001
IEF237I 140 ALLOCATED TO FT85F001
IEF237I 155 ALLOCATED TO FT86F001
IEF237I 156:; ALLOCATED TO FT87F001
IEF237I 153' ALLOCATED TO FT88F001
IEF237I C17. ALLOCATED TO FT89F001
'IEF237I 900 ALLOCATED TO FT90F001;
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IEF237I C00 ' ALLOCATED'TO FI91F001 -?
IEF2371 C00 ALLOCATED TO FT92F001

'IEF237I 900. ALLOCATED TO FT93F001-
IEF237I C00 ALLOCATED TO FT94F001
IEF237I 900. ALLOCATED TO FT95F001-

..IEF237I 900 ALLOCATED TO FT96F001
IEF237I COO ALLOCATED TO.FT97F001
.IEF237I 900 ALLOCATED TO FT98F001

.

IEF237I.JES3 ALLOCATED TO.FT99F001
.IEF237I.140 ALLOCATED TO MESSAGE
IEF237I'JES3 ALLOCATED TO PRINT
IEF237I 155 ALLOCATED TO OATABLE

'IEF237I JES3 ALLOCATED TO SYSIN
'IEF142I VCJCSA4A GO A - STEP WAS EXECUTED - COND CODE 0000
IEF285I SYS93096.T143809.RA000.VCJCSA4A. LIBRARY DELETED
IEF285I VOL SER NOS= SYSSA1.
'IEF285I E.TZA27286.NEAD.PGMS77 KEPT
IEF285I _VOL SER NOS= PGDE01.
IEF285I CATALOG.ICF.VPBDE01 KEPT

- ~~IEF285I VOL SER NOS= PSDE01.
-IEF285I SYS2;VSFLOAD KEPT
IEF285I- VOL SER NOS= PBDS03.
IEF285I SYS93096.T143809.RA000.VCJCSA4A.R0000003 DELETED
IEF285I VOL-SER NOS= SYSSA2.
IEF285I SYS93096.T143809.RA000.VCJCSA4A.R0000004 DELETED '__'
IEF285I VOL SER NOS= SYSSA1.
IEF285I SYS93096.T143809.RA000.VCJCSA4A.R0000005 DELETED
IEF285I- VOL SER NOS= SYSSA2..

' IEF285I SYS93096.7143809.RA000.VCJCSA4A.R0000006 DELETED
- IEF285I VOL SER NOS= SYSSA1.
IEF285I SYS93096.T143809.RA000.VCJCSA4A.R0000007 DELETED

" IEF285I VOL SER NOS= SYSSA2.
' _IEF285I GO.A.FT06F001 SYSOUT

IEF285I SYS93096 T143809.RA000.VCJCSA4 air 0003009 DELETED
IEF285I VOL SER NOS= SYSSA1.
IEF285I SYS93096.T143809.RA000 VCJCSA4A.R0000010 DELETED -'~~

.

IEF285I VOL SER NOS= SYSSA1.
IEF285I SYS93096~.T143809.RA000.VCJCSA4A.R0000011 DELETED
IEF285I- VOL SER NOS= SYSSA1.
IEF285I. SYS93096.T143809.RA000 VCJCSA4A.R0000012 DELETED
IEF285I VOL SER NOS= SYSSA1.

. IEF285I SYS93096.T143809.RA000.VCJCSA4A.R0000013 DELETED
IEF285I VOL SER NOS= SYSSA1.
IEF285I SYS93096.T143809.RA000.VCJCSA4A.R0000014 DELETED
IEF285I. VOL SER NOS= SYSSA1.
IEF285I SYS93096.T143809.RA000.VCJCSA4A.R0000015 DELETED
IEF285I VOL SER NOS= SYSSA2.
IEF285I SYS93096.T143809.RA000.VCJCSA4A.R0000016 DELETED
IEF285I VOL SER NOS= SYSSA2,
IEF285I SYS93096.T143809 RA000.VCJCSA4A.R0000017 . DELETED
' IEF285I VOL SER NOS=.SYSSA2.
IEF285I 'SYS93096.T143809.RA000.VCJCSA4A.R0000018 DELETED
IEF285I VOL SER NOS= SYSSA2.
IEF285I SYS93096.T143809.RA000.VCJCSA4A.R0000019 DELETED
IEF 2 8 5 I .- VOL SER NOS= SYSSA1.
IEF2851- SYS93096.T143809.RA000.VCJCSA4A.R0000020 DELETED

. ,

IEF285I VOL SER NOS= SYSSA2.
IEF285I E.TZA27286.ORIGENS.BINRYLIB KEPT
IEF285I VOL SER NOS= PBDE01.. IEF285I' E.TZA27286.ORIGENS,BINRYLIB -KEPT:p
IEF2FSI VOL SER NOS=~PBDE01.

- IEF285I E.TZA27286;0RIGENS.BINRYLIB -KEPT
IEF2851 VOL SER NOS= PBDE01.
IEF285I' E;TZA27286.ORIGENS.BINRYLIB KEPT

. IEF285I .VOL SER NOS= PBDE01?.
" IEF285I. E.TZA27286.ORIGENS1BINRYLIB KEPT.

1
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IEF2851 .VOL'SER NO3= PBDE01'. .

. KEPT,

'

IEF285I E.TZA27296.ORIGENS 82NRYLIB
.IEF285I -VOL SER NOS= PBDE01.

- IEF285I E.TZA27286.ORIGENS.CARDLIB KEPT
IEF285I VOL SER NOS= PBDE02. *

IEF285I E.TZA27286.ORIGENS.CARDLIB KEPT
-IEF285I VOL-SER NOS= PBDE02.-
IEF285I' E.TZA27286 ORIGENS.CARDLIB KEPT
-IEF285I VOL SER NOS= PBDE02.
IEF285I E.TZA27286.ORIGENS.CAROLIB KEPT
IEF285I .VOL SER NOS= PBDE02.
IEF285I~ E.TZA27286.ORIGENS.CARDLIB-- KEPT
IEF285I VOL SER NOS= PBDE02.-
IEF285I E.TZA27286.ORIGENS.CARDLIB KEPT
IEF285I VOL SER NOS= PBDE02.
IEF285I E.TZA27286.ORIGENS.CARDLIB KEPT
IEF285I- -VOL SER NOS= PBDE02.
IEF285I- E.TZA27286.ORIGENS.CAROLIB- KEPT
IEF285I .VOL SER NO3= PSDE02.
IEF285I E.TZA27280.ORIGENS.CARDLIB. KEPT
IEF285I 'VOL SEP NOS= PBDE02.
.IEF285I E.TZA27286.ORIGENS.CARDLIB KEPT
IEF285I' VOL SER NOS= PBDE02. .

KEPTIEF285I- E.TZA27286.0RIGENS.CARDLIB
IEF285I VOL SER NOS= PBDE02.
.IEF285I E,TZA27286.ORIGENS.CARDLIB KEPT
IEF285I VOL SER NOS= PBDE02.
IEF285I. E.TZA27286 SCALE.HEATLIB KEPT.

IE F 2 8 5 I .. VOL SER NOS= PSDE01.
IEF285I E.TZA27286. KEN 05. ALBEDOS KEPT
'IEF285I VOL SER NOS= PSDE01.
IEF285I E.TZA27286. KEN 04.WGTS KEPT
IEF285I VOL SER NOS= PSDE01.
IEF285I C.TZA27286: SCALE 4.REV02.XN16 KEPT
.IEF285I VOL SER NOS= PSDE03.-
IEF285I C.TZA27286. SCALE 4.REV02.XN27' KEPT
IEF285I VOL SER NOS= PSDE02.
IEF285I C.TZA27286. SCALE 4.REV02 XN123 KEPT
IEF285I VOL SER NOS= PBDE01.
.IEF285I C.TZA27286. SCALE 4.REV02 XN218 KEPT
IEF285I VOL SER NOS= PBDE04.

'IEF285I' C.TZA27286. SCALE 4.REV02.XN22G18 KEPT'
IEF285I VOL SER NOS= PSDE01.
IEF285I C.TZA27286. SCALE 4.REV02;XG18- KEPT
IEF285I VOL SER NOS= PSDE03.
.IEF285I 'C.TZA27286. SCALE 4.REV02;XN27 BURN KEPT
IEF285I VOL SER NOS= PBDE04.
IEF285I C.TZA27286. SCALE 4.REV03.XN27G18 'KEPT
IEF285I VOL SER NOS= PSDE02. .

IEF285I. .C.X4527286. SCALE 4.REV02.SCLIB KEPT.
'IEF285I VOL SER NOS*'PSDS01..
-IEF285I SYS93096.T143809.RA000.VCJCSA4A.R0000021, DELETED
IEF285I VOL SER NOS= SYSSA1.
IEF285I SYS93096.T143809.RA000.VCJCSA4A.R0000022 DELETED
IEF285I VOL SER NOS= SYSSA2.
IEF285I SYS93096.T143809.RA000.VCJCSA4A.R0000023 ' DELETED

'IEF285I VOL SER-NOS= SYSSA2.
IEF285I SYS93096.T143809.RA000.VCJCSA4A.R0000024 DELETED

~ IEF285I- VOL SER'NOS= SYSSA1.
-IEF285I SYS93096.T143809.RA000.VCJCSA4A.R0000025- DELETED-
IEF285I- VOL SER NOS= SYSSA2.
'IEF285I SYS93096.T143809.RA000.VCJCSA4A.R0000026 DELETED. .<

'IEF285I .VOL SER NOS= SYSSA1. 't

-IEF285I SYS93096,T143809.RA000 VCJCSA4A.R0000027 DELETED .

IEF285I VOL SER NOS= SYSSA1.
IEF285I fSYS93096.T143809.RA000.VCJCSA4A.R0000028 DELETED;,
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IEF2851 VOL-SER NOS= SYSSA2.
IEF285I SYS93096.T143SO9.RA000.VCJCSA4A.R0000029 DELETED
IEF285I VOL SER NOS= SYSSA1.
IEF285I GO.A.FT99F001 SYSOUT
IEF285I E.TZA27286. SCALE 4 MESSAGES KEPT
IEF285I VOL SER NOSs PSDE.1.
IEF2851 GO.A. PRINT SYSOUT
IEF285I' E.TZA27286. SCALE 4.CATABLE KEPT
IEF285I VOL SER NOS= PSDE03.
IEF285I JESI0001 SYSIN
IEF373I STEP /GO / START 93096.2200
IEF374I STEP /GO / STOP 93096.2209 CPU 3 MIN 23.66SEC SRB OMIN 01.30SEC VIRT 1612K SYS. 228K EXT 8K SYS 8760K
a................__......................._...........................___..__............g
*KXY0001 DDNAME CUU DSNAME EXCP'S(IO) BLOCKSIZE*
*KXY0002 STEPLIB 900 SYS93096.T143809.RA000.VCJCSA4A. LIBRARY 5 32760 *
*KXY0002 142 E.TZA27286.NEAD.PGMS77 785 *
CKXY0002 SYS00158 141 CATALOG.ICF.VPBDE01 *
CKXY0002 FORTLIB E0E SYS2 VSFLOAD - *
*KXY0002 FT01F001 C00 SYS93096.T143809.RA000.VCJCSA4A.R0000003 73 6136 *
*KXY0002 FT02F001 900 SYS93096.f143809.RA000.VCJCSA4A.R0000004 24 6136 *
*KXY0002 FT03F001 C00 SYS93096.T143809.RA000.VCJCSA4A.R0000005 6136 *
*KXY0002 FT04F001 900 SYS93096.T143809.RA000.VCJCSA4A.R0000006 55 6136 *
*KXY0002 FT05F001 COO SYS93096.T143809.RA000.VCJCSA4A.R0000007 14 480 *
CMXY0002 FT08F001 900 SYS93096.T143809.RA000.VCJCSA4A.R0000009 606 1776 *
*KXY0002 FT09F001 900 SYS93096.T143809.RA000.VCJCSA4A.R0000010 1,920 2816 *
*KXY0002 FT10F001 900 SYS93096,T143809.RA000.VCJCSA4A.R0000011 *
*KXY0002 FT11F001 900 SYS93096.T143809.RA000.VCJCSA4A.R0000012 29 6136 *
*KXY0002 FT12F001 900 SYS93096.T143809.RA000.VCJCSA4A&R0000013 6136 *
*KXY0002 FT13F001 900 SYS93096.T143809.RA000.VCJCSA4A.R0000014 6136 *
*KXY0002 FT14F001 C00 SYS93096.T143809.RA000.VCJCSA4A.R0000015 6 6136- *
OKXY0002 FT15F001 C00 SYS93096.T143809.RA000.VCJCSA4A.R0000016 6136 *
CKXY0002 FT16F001 C00 SYS93096.T143809.RA000.VCJCSA4A.R0000017 322 6136 *
*KXY0002 FT17F001 C00 SYS93096.T143809.RA000.VCJCSA4A.R0000018 6136 *
2KXY0002 FT18F001 900 SYS93096.T143809.RA000.VCJCSA4A.R0000019 78 6136 *
*KXY0002 FT19F001 C00 SYS93096.T143809.RA000.VCJCSA4A.R0000020 18 6136 *
CKXY0002 FT21F001 141 E.TZA27286.ORIGENS.BINRYLIB *
*KXY0002 FT22F001 141 E.TZA27286 ORIGENS.BINRYLIB *
*KXY0002 FT23F001 141 E.TZA27286.ORIGENS.BINRYLIB *
*KXY0002 FT24F001 141 E.TZA27286.ORIGENS.BINRYLIB *
*KXY0002 FT25F001 141 E.TZA27286.ORIGENS.BINRYLIB *
*KXY0002 FT26F001 141 E.TZA27286.ORIGENS.BINRYLIB *
*KXY0002 FT27F001 143 E.TZA27286.ORIGENS.CARDLIB *
2KXY0002 FT27F002 143 E.TZA27236.ORIGENS.CARDLIB *
*KXY0002 FT27F003 143 E.TZA27286.ORIGENS.CARDLIB *
*KXY0002 FT27F004 143 E.TZA27286.ORIGENS.CARDLIB *
CKXY0002 -FT27F005 143 E.TZA27286.ORIGENS.CARDLIB *
*KXY0002 FT27F006 143 E TZA27236.ORIGENS.CARDLIB *
*KXY0002 FT28F001 143 E.TZA27286 ORIGENS.CARDLIB- *

-tKXY0002 FT28F002 143 E.TZA27286.ORIGENS.CARDLIB *
*KXY0002 FT28F003 143 E.TZA27286.ORIGENS.CARDLIB * r

2KXY0002 FT28F004 143 E.TZA27286.ORIGENS.CARDLIB *
2KXY0002 .FT28F005 143 E.TZA27286.ORIGENS.CARDLIB *
2KXY0002 FT28F006 143 E.TZA27286 ORIGENS.CARDLIB *
*KXY0002 FT78F001 140 E.TZA27286. SCALE.HEATLID- *
tKXY0002 FT79F001 140 E.TZA27286 KEN 05. ALBEDOS *

- *KXY0002 FT80F001 140 E.TZA27286. KEN 04.WGTS - *
''' 'OMXY0002 FT81F001.155 C..TZA27286. SCALE 4.REV02,XN16 *

'*KXY0002 FT82F001 153 C.TZA27286. SCALE 4.REV02.XN27 133 6136 *
OKXY0002 .FT83F001 141 C.TZA27286. SCALE 4.REV02.XN123 *
*KXY0002 FT84F001 156 C.TZA27286. SCALE 4.REV02.XN218 *

-CKXY0002 FT85F001 140 C.TZA27286. SCALE 4.REV02.XN22G18' *
OKXY0002 FT86F001 155 C.TZA27286. SCALE 4.REV02.XG18 *
CKXY0002 FT87F001 156 C.TZA27286. SCALE 4.REV02.XN27 BURN *
*KXY0002 FT88F001'153 C.TZA27286. SCALE 4.REV03.XN27G18

.
. *

'cKXY0002 FT89F001 C17 C.X4S27286. SCALE 4.REV02.SCLIB 166 - 100 *
CKXYOOOZ FT90F001 900 SYS93096.T143809.RA000.VCJCSA4A.R0000021 402 1024 *

2
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dKXV0002- FT91F001'C00'SYS93096.'T143809.RA000.VCJCSA4A.R0000022- 6136 O
~

TOKXY0002.,FT92F001 COO SYS93096.T143809.RA000.VCJCSA4A.R0000023 3' . 6136 O.
'OKXV0002 FT93F001.900 SYS93096.T143809.RA000 VCJCSA4A.R0000024 6136. *
CKXY0002 FT94F001 C00 SYS93096.T143809.RA000.VCJCSA4A.R0000025 6136- *
*KXY0002 FT95F001 900 SYS93096.T143809.RA000.VCJCSA4A.R0000026 6136. *
CKXY0002 F196F001 900 SYS93096.T143809.RA000.VCJCSA4A.R0000027 3 6136 *
*KXY0002 FT97F001 C00'SYS93096;T143809.RA000.VCJCSA4A.R0000028 3 6136 *

.CKXY0002: FT98F001 900 SYS93096.T143809.RA000 VCJCSA4A.R0000029 6136 *
CKXY0002. MESSAGE -140 E.TZA27286. SCALE 4. MESSAGES 3 4254 *
CKXY0002 'QATABLE 155 E.-TZA27286. SCALE 4.QATABLE 15 4000- *
*KXY0003 VIRTUAL STORAGE USED- 1612K- . TOTAL EXCP COUNT FOR STEP 4.663 *
*XXY0004- 06 APR 93,096 22.09.03.76 : CPU TIME FOR STEP 0003. MIN 24.96 SEC *
a................_....._.......... ......................._____........_............. _..g
IEF375I JOB /VCJCSA4Af START 93096.2200

TIEF3761 JOB /VCJCSA4A/ STOP 93096.2209 CPU 3 MIN 23.90SEC SRB OMIN 01.31SEC
; s...........................................__................................___......g-

OKXY0003 TOTAL EXCP COUNT FOR JOB 4,675 *
*XXY0006 TOTAL ~ PRINT LINES FOR: JOB 1.835 *
CKXY0006 TOTAL PUNCH CARDS'FOR JOB *

c......... ................__.......... ......................_................ __'_ .....*CMXY0004 06.APR 93.096 22.09.03.91 CPU TIME FOR JOB 0003 MIN 25.21 SEC *

'CKXY0005 X10 IBM 3090 ** APPROXIMATE JOB COST * $ 59.12 *
g.............. __.__ .....__.........................__...............___ .....__.. _ ..g
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LL" - - __

KK KK EEEEEEEEEEEE DDDDDDDDDD.
KK KK EE DD - DD

LLLLLLLLLLLL
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,

J.AAAAAAAAAA
AAAAAAAAAAAA
AA AA
AA AA
AAT - AA '
AAAAAAAAAAAA

" AAAAAAAAAAAA
AA - AA
AA AA

- AA AA
AA- AA
AA- -AA

'
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SSSSSSSSS$ YY YY SSSSSSSSSS PPPPPPPPPFP RRRRRRRRRRR IIIIIIIIII NN NN TTTTTTTTTTTT'
- SSSSSSSSSSSS YY YY- SSSSSSSSSSSS - PPPPPPPPPPPP' RRRRRRRRRRRR IIIIIIIIII NNN NN TTTTTTTTTTTT

SS SS YY YY SS' SS PP PP ' RR . RR II ANNN NN TT
SS YY YY .SS PP PP ' RR RR II NN NN NN 'TT
SSS YY.'YY- SSS PP PP RR RR II NN ' NN NN TT

SSSSSSSSS YYYY. SSSSSSSSS PPPPPPPPPPPP RRRRRRRRRRRR II NN NN NN - TT .:
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. SSSSSSSSSSSS YY SSSSSSSSSSSS- ' PP' RR 'RR IIIIIIIIII NN' - NN TT.
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'

AAAAAAAAAAAA 333333333333
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AAAAAAAAAAAA 3333

--AAAAAAAAAAAA -3333 . --
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AA 'AA 33 . 33-
: 'AA .AA- 333333333333

-AA AA ' 3333333333
.
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MVS/XA DFP VER 2 LINKAGE EDITOR - 22:00:20_'TUE APR 06, 1993
JOB VCJCSA4A STEP A . . PROCEDURE-LKED
INVOCATION PARAMETERS - MAP, LIST.SIZEa(1000K,100K) -

,

ACTUAL SIZE =(892928,86016)
OUTPUT. DATA SET SYS93096.T143809.RA000.VCJCSA4A. LIBRARY IS ON VOLUME SY sal

IEWOOOO- NAME IEFBR14(R) 00010000:

MODULE MAP

-CONTROL SECTION ENTRY

NAME ORIGIN' LENGTH NAME LOCATION NAME LOCATION NAME LOCATION - NAME LOCATION
-IEFBR14 00 -4

'

ENTRY ADDRESS ;00

-TOTAL LENGTH 8-
** IEFBR14 DID NOT PREVIOUSLY EXIST BUT WAS ADDED AND HAS AMODE 24
**. LOAD MODULE HAS RMODE 24
** AUTHORIZATION CODE IS 0.

,

I

4

Y

W

4

5

*

4 -
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-GGGGGGGGGG- 0000000000L

- GGGGGGGGGGGG . 000000C00000..

GG GG - 00. 00-
GG 00 00

; GG 00 00-
~ GG'

.GGGGG 00- 00
00- 00

- GG -

GG GGGGG 00- 00
: GG. . GG' 00 00
:GG GG 00 00-
' GGGGGGGGGGGG . 000000000000
GGGGGGGGGG 0000000000

AAAAAAAAAA
AAAAAAAAAAAA
AA. AA.
AA AA
AA-- AA

- AAAAAAAAAAAA
' AAAAAAAAAAAA

AA. AA-
AA- AA-
AA- -AA

~AA. AA
AA -AA'

PPPPPPPPPPP RRRRRRRRRRR IIIItIIIII NN NN TTTTTTTTTTTT
. PPPPPPPPPPPP RRRRRRRRRRRR IIIIIIIIII'

NNNN -NN TT-
NNN 'NN' TTTTTTTTTTTT

PP PP RR' RR - II

PP PP. RR- RR II- NN NN NN TT
-PP - PP RR RR II NN NN NN TT
PPPPPPPPPPPP ~RRRRRRRRRRRR II . NN NN NN- TT
PPPPPPPPPPP RRRRRRRRRRR'- - II - NN1 NN -NN' TT
PP RR ~ RR II- - NN NN NN TT

i . PP. RR RR :II - NN NNNN TT
- PP - RR RR II
- PP RR- ;RR_ IIIIIIIIII... , NN - NNN- TT

NN NN' TT
' PP- RR- RR-- IIIIIIIIII' NN N - TT

! ~ AAAAAAAAAA - -3333333333
' AAAAAAAAAAAA' 333333333333-

.AA AA. 33:'
33~ -

33
AA. AAT
AA ' AA '33
AAAAAAAAAAAA

-

. AAAAAAAAAAAA-
' ' 3333 .

3333 .
' AA - . AA'- .33:.

. AA AA
. 331

- AA - .AAL - 33- 33'
AA AA- 333333333333-,

'AA AA . -3333333333-
,
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PRIMARY MODULE ACCESS'AND INPUT RECORD ( SCALE DRIVER - 10/10/91'- 15.58)
'

*G*****************************************************************************
O MESSAGES OF CURRENT INTEREST TO SCALE 4 USERS WILL APPEAR HERE *
* *
3- SCALE 4 BULLETIN. ~ BOARD *
* ------ -------- ----- *
a- *
a- NOTICE TO ALL SCALE USERS: THE SCALE CONFIGURATION MANAGEMENT *
C PLAN WAS UPDATED ON JUNE 10, 1992. IF YOU HAVE ANY QUESTIONS. *
C CONTACT STEVE BOWMAN (4-5263). ANY USER WHO DISCOVERS A *
* DISCREPANCY IN A SCALE MODULE SHOULD REPORT IT IMMEDIATELY TO *
-* ' STEVE BOWMAN (4-5263) OR.KAY MARTIN (4-9213) SO THAT CORRECTIVE *
* ACTION MAY BE TAKEN IN A~ TIMELY MANNER. *
O . *
C 1/13/92 - KENO-V.A - MODULE WAS CORRECTED TO PERFORM RESTART *
u CALCULATIONS FOR PROBLEMS HAVING NESTED HOLES AND/OR ARRAYS WITH *

'
D- SMU AND FDN HAV7NG DIFFERENT VALUES. (MRR 92-001) ADDED MINOR *
* CHANGES FOR CONSISTENCY WITH NCSS VERSION. (MRR 92-004) *
8 *
*- 1/14/92 - ALL CONTROL MODULES - CORRECTED THE CALCULATION OF *
C STORAGE NEEDED TO COLLAPSE.THE PONDARENKO FACTORS WHEN USING *
* COLLAPSE OPTION. (MRR 92-005)- *
* *
*' "1/22/92 - SAS2 - CORRECTED SEVERAL MINOR ERRORS THAT WOULD HAVE *
* CAUSED JOB TO FAIL WHEN ENCOUNTERED. (MRR 92-002) *
* *
O 1/29/92 - SAS2'- CORRECTED ERROR THAT RESET NUCLIDE NUMBER *
O DENSITY ~TO ORIGINAL INPUT VALUE IF IT DECAYED TO ZERO AFTER A *
* LONG COOLING TIME (E.G., XE-135). CORRECTED ERROR THAT APPLIED *
C CYCLE TEMPERATURE CHANGE VARIABLE TEMKCYC ONLY TO FUEL ZONE *
O NUCLIDES.- (MRR 92-006). * .a
* * j
O 2/10/92 - ALL CONTROL MODULES - CORRECTED ERROR IN LINKING OF *
* MODULES THAT CAUSED ERROR MESSAGES TO BE PRINTED ON WRONG OUTPUT *
* FILE AND ALLOWED CSAS TO LOOP IF THE CROSS-SECTION LIBRARY WAS *
C- ' MISSPELLED. (MRR 92-007) *
* - . *
* 4/20/92 -' KENO-V.A - MODULE WAS FIXED TO CORRECTLY CALCULATE * I

n MATRIX K-EFF BY ARRAY NUMBER FOR A BARE ARRAY. ' (MRR 92-009) *
.*' - * I

IC' 5/27/92 - AIM - DELETED UNNECESSARY CONVERSIONS FROM FLOATING *
C- POINT VALUES TO INTEGER. (MRR.92-013) *

*c- .
.

FIXED THE'0PTION THAT ALLOWS THE *' -* 6/22/92 - MORSE AND SAS4.-'(1)
*' ' GEOMETRY MEDIA MUMBER TO DIFFER FROM THE CROSS SECTION MEDIA *
* NUMBER. IF YOU HAVE PREVIOUSLY RUN PROBLEMS WITH DIFFERENT *-
:* GEOMETRY AND CROSS SECTION. MEDIA NUMBERS, RE-RUN WITH NEW- *
* VERSION. (MRR'92-010)~(2). ERROR RECOVERY PROCEDURE WAS ADDED SO *
* . THAT WHEN A FATAL GEOMETRY ERROR OCCURS RESULTS WILL BE
.* NORMALIZED AND PRINTED FOR N-1 BATCHES. WHERE N IS THE BATCH .

*
*

* NUMBER IN WHICH THE ERROR OCCURRED. (MRR 92-011) *
n .

*
0 8/03/92'- ALL CONTROL. MODULES--(1)' CORRECTED AN ERROR IN *
CL -CALCULATING NUMBER DENSITIES FOR A CELL-WEIGHTED MIXTURE WHEN A *
0- MIXTURE NUMBER'HAS BEEN ASSIGNED TO MORE'THAN ONE ZONE IN THE *
* UNIT' CELL-SPECIFICATION. (2) MADE A. CORRECTION:TO ACCEPT AN *

-G INPUT DANCOFF FACTOR OF ZERO AND USE IT. .ADDED A CHECK TO-. - *
* ENSURE THAT ALLEDANCOFF; FACTORS INPUT ARE BETWEEN ZERO AND'ONE. *

-*' '(MRR.92-019). *
'O ..

-- .
. *

O 8/10/92 - KENO-V. A AND CSAS4 - THE PROGRAM VERIFICATION TABLE *
" G -- WAS MODIFIED TO-PRINT THE CORRECT.. VERSION NUMBERS FOR THESE *

_ _ _ __ __

n.- - -
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* MODULES. VERSION 1 10 WAS PRINTING AS 1.1 DUE TO INSUFFICIENT *
* SPACE IN A FORMAT STATEMENT. (MRR 92-015) *
* *
* 10/02/92 - STANDARD COMPOSITION LIBRARY - UPDATED RESONANCE DATA *
* FLAGS FOR NUCLIDES THAT HAVE RESONANCE DATA IN ENDF/B-V. *
* *
* 11/24/92 - MIPLIB - CORRECTED THE DIMENSIONAL CONSISTENCY TEST *
* FOR ANNULAR CELLS AND ASYMMETRIC SLAB CELLS. THIS ALLOWS *
* CORRECT PROBLEMS THAT PREVIOUSLY WOULD NOT RUN TO RUN. (MRR 92-024) *
* *
*******************************************************************************

MODULE CSASI WILL BE CALLED TIME OF DAY 22.00.30 DATE 93.096

UO2F2 SOLUTION OPTIMIZE CONCENTRATION CYLINDER UOXCYO.CJW
27GROUPNDF4 INFHOMMEDIUM
SQLNUO2F2 1 1600.0 0 1.0 293 92235 5.02 92238 94.98 END
H2O 2 1.0 293 END
END COMP
END

SECONDARY MODULE 000008 HAS BEEN CALLED

MODULE 000008 IS FINISHED. COMPLETION CODE - SYSTEM 000 USER 0000. CPU TIME USED 1.14 (SECONDS). I/O'S USED 0.
SECONDARY MODULE 000002 HAS BEEN CALLED

MODULE 000002 IS FINISHED. COMPLETION CODE - SYSTEM 000 USER 0000. CPU TIME USED 14.54 (SECONDS). I/O'S USED 0.

SECONDARY MODULE 000007 HAS BEEN CALLED

MODULE 000007 IS FINISHED. COMPLETION CODE - SYSTEM 000 USER 0000. CPU TIME USED 3.36 (SECONDS). I/O'S USED 0.

MODULE CSASI IS FINISHED. COMPLETION CODE - SYSTEM 000 USER 0000. CPU TIME USED 20,22 (SECONDS). I/O'S USED 0.

MODULE XSDRN WILL BE CALLED TIME OF DAY 22.02.38 DATE 93.096

CYLINDER OPTIMIZATION UO2F2 SOLUTION DENSITY VARIATION
055 A3 2 E
155 225110 2 2 16 3 1
10 50 0 0 0

255 -2 0 0 00 0-1000
355 0 00 10 00000

0 0
5** A4 0 0 E

T
13$5 12
1455 12
15** F1

T
34** F1

T
35** 15IO 34I14.25 49.25
3655 16R1 35Rt o
3955 1 2 i

'4055 F3
T

END

MODULE XSDRN IS FINISHED. COMPLETION CODE - SYSTEM 000 USER 0000. CPU TIME USED 183.39 (SECONDS). I/O'S USED 0.

THE FOLLOWING DATA CAROS PRECEDE AN = CARD
END

I,
. ||k

' ;
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GGGGGGGGGG 0000000000
GGGGGGGGGGGG 0000C0000000
GG GG 00 00
GG 00 00
GG 00 00
GG 00 00
GG GGGGG 00 00
GG GGGGG 00 00
GG GG 00 00
GG GG 00 00
GGGGGGGGGGGG 000300000000
GGGGGGGGGG 0000000000

AAAAAAAAAA
AAAAAAAAAAAA
AA AA
AA AA
AA AA
AAAAAAAAAAAA
AAAAAAAAAAAA
AA AA
AA AA
AA AA
AA AA
AA AA

FFFFFFFFFFFF TTTTTTTTTTTT 9999999999 9999999999 FFFFFFFFFFFF 00000000 00000000 11
FFFFFFFFFFFF TTTTTTTTTTTT 999999999999 999999999999 FFFFFFFFFFFF 00000000c0 0000000000 til
FF TT 99 99 99 99 FF 00 0000 00 0000 1111
FF TT 99 99 99 99 'f 00 00 00 00 00 00 11
FF TT 99 99 99 99 fF 00 00 00 00 00 00 11
FFFFFFFF TT 999999999999 999999999999 FFFFFFFF 00 00 00 00 00 00 11
FFFFFFFF TT 999999999999 999999999999 FFFFFFFF 00 00 00 00 00 00 11
FF TT 99 99 FF 00 00 00 00 00 00 11
FF TT 99 99 FF 0000 00 0000 00 11
FF TT 99 99 99 99 FF 000 00 000 00 11
FF TT 999999999999 999999999999 FF 0000000000 0000000000 1111111111
FF TT 9999999999 9999999999 FF 00000000 00000000 1111111111

AAAAAAAAAA 3333333333
AAAAAAAAAAAA 333333333333
AA AA 33 33
AA AA 33
AA AA 33
AAAAAAAAAAAA 3333 '

AAAAAAAAAAAA 3333
AA AA 33
AA AA 33
A4 AA 33 33
AA AA 333333333333
AA AA 3333333333

.



CCCCCCCCCCC SSSSSSSSSSS AAAAAAAAA SSSSSSSSSSS IIIIIIIIIIII
CCCCCCCCCCCCC SSSSSSSSSSSSS AAAAAAAAAAA SSSSSSSSSSSSS IIIIIIIIIIII
CC CC SS SS AA AA SS SS II
CC SS AA AA SS II
CC SS AA AA SS II
CC SSSSSSSSSSSS AAAAAAAAAAAAA SSSSSSSSSSSS II
CC SSSSSSSSSSSS AAAAAAAAAAAAA SSSSSSSSSSSS II
CC SS AA AA SS II
CC SS AA AA SS II
CC CC SS SS AA AA SS SS II
CCCCCCCCCCCCC SSSSSSSSSSSSS AA AA SSSSSSSSSSSSS IIIIIIIIIIII
CCCCCCCCCCC 3S5SS555555 AA AA SSSSSSSSSSS IIIIIIIIIIII

VV VV CCCCCCCCCCC JJ CCCCCCCCCCC SSSSSSSSSSS AAAAAAAAA 44 AAAAAAAAA
| VV VV CCCCCCCCCCCCC JJ CCCCCCCCCCCCC SSSS3SSSSSSSS AAAAAAAAAAA 444 AAAAAAAAAAA
l VV VV CC CC JJ CC CC SS SS AA AA 4444 AA AA

VV VV CC JJ CC SS AA AA 44 44 AA AA'

VV VV CC JJ CC SS AA AA 44 44 AA AA
VV VV CC JJ CC SSSSSSSSSSSS AAAAAAAAAAAAA 44 44 AAAAAAAAAAAAA

| VV VV CC JJ CC SSSSSSSSSSSS AAAAAAAAAAAAA 44 44 AAAAAAAAAAAAA
VV VV CC JJ CC SS AA AA 444444444444 AA AA

VV VV CC JJ CC SS AA AA 4444444444444 AA AA
VV VV CC CC JJ JJ CC CC SS SS AA AA 44 AA AA

VVV CCCCCCCCCCCCC JJJJJJJJJJJJJ CCCCCCCCCCCCC SSSSSSSSSSSSS AA AA 44 AA AA
V CCCCCCCCCCC JJJJJJJJJJJ CCCCCCCCCCC SSSSSSSSSSS AA AA 44 AA AA

0000000 44 // 0000000 666666666666 // 99999999999 33333333333
000000000 444 // 000000000 6666666666666 // 9999999999999 3333333333333

00 00 4444 // 00 00 66 // 99 99 33 33
00 00 44 44 // 00 00 66 // 99 99 33
00 00 44 44 // 00 00 66 // 99 99 33
00 00 44 44 // 00 00 666666666666 // 9999999999999 333
00 00 44 44 // 00 00 6666666666666 // 999999999999 333
00 00 4444444444a4 // 00 00 66 66 // 99 33
00 00 4444444444444 // OC 00 66 66 // 99 33

00 00 44 // 00 00 66 66 // 99 33 33
000000000 44 // 000000000 6666666666666 // 9999999999999 3333333333333 |
0000000 44 // 0000000 66666666666 // 999999999999 33333333333 I

l
1

22222222222 22222222222 0000000 0000000 33333333333 44
2222222222222 2222222222222 000000000 000000000 3333333333333 444
22 22 22 22 00 00 00 00 33 33 4444

22 22 00 00 00 00 33 44 44 j
22 22 00 00 00 00 33 44 44 '

22 22 00 00 00 00 333 44. 44
22 22 00 00 00 00 333 44 44

22 22 00 00 00 00 33 444444444444
22 22 00 00 00 00 33 4444444444444 |

22 22 00 00 00 00 33- 33 44
'

2222222222222 2222222222222 000000000 000000000 3333333333333 44
2222222222222 2222222222222 0000000 0000000 33333333333 44

f*



. _

S5555SS5555 CCCCCCCCCCC AAAAAAAAA LL EEEEEEEEEEEEE
555S555555SSS CCCCCCCCCCCCC AAAAAAAAAAA LL EEEEEEEEEEEEE
SS SS CC CC AA AA LL EE
SS CC AA AA LL EE
55 CC AA AA LL EE
SSSSSSSSSSSS CC AAAAAAAAAAAAA LL EEEEEEEEE

SSSSSSSSSSSS CC AAAAAAAAAAAAA LL EEEEEEEEE
SS CC AA AA LL EE
SS CC AA AA LL EE

SS SS CC CC AA AA LL EE
SSSSSSSSSSSSS CCCCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE

SSSSSSSSSSS CCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE

I ********************************************************************************
| ********************************************************************************
' ********************************************************************************

***** *****
***** PROGRAM VERIFICATION INFORMATION *****
***** *****
***** CODE SYSTEM: SCALE VERSION: 4.1 *****
***** *********************************************************************************************************************************************************************
***** *****
***** *****
***** PROGRAM: CSASI *****
***** *****
***** CREATION DATE: 92.329 *****
***** *****
***** LIBRARY: E.TZA27286.NEAD.PGMS77 *****
***** *****
***** *****
***** PRODUCTION CODE: CSAS25 *****
***** *****
***** VERSION: 1.12 *****
***** *****
***** JOBNAME: VCJCSA4A *****
***** *****
***** DATE OF EXECUTION: 04/06/93 *****
***** *****
***** TIME OF EXECUTION: 22.00.35 *****
***** *****
***** *****
********************************************************************************
****************************************************************************************************************************************************************

I
s
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UO2F2 SOLUTION OPTIMIZE CONCENTRATION CYLINDER UOXCYO.CJW

**** PROBLEM PARAMETERS ****

LIB 27GROUPNDF4 LIBRARY
MXX 2 MIXTURES
MSC 2 COMPOSITION SPECIFICATIONS
IZM 1 MATERIAL ZONES
GE INFHOMMEDIUM GEOMETRY
MORE O 0/1 DO NOT READ / READ OPTIONAL PARAMETER DATA
MSLN 1 FUEL SOLUTIONS

**** PROBLEM COMPOSITION DESCRIPTION ****

SC SOLNUC2F2 STANDARD COMPOSITION
MX 1 MIXTURE NO.
FD 1600.0000 SOLUTION FUEL DENSITY
AML 0.0000 ACID MOLARITY
VF 1.0000 VOLUME FRACTION
TEMP 293.0 DEG KELVIN
SPG 2 8069 DEFAULT SPECIFIC GRAVITY

92235 5.02%
92238 94.98%

END

SC H2O STANDARD COMPOSITION
MX 2 MIXTURE NO.
VF 1.0000 VO LUt1E FRACTION
ROTH 0.3082 THEOPETICAL DENSITY
TEMP 293.0 DEG KELVIN
END

**** PROBLEM GEOMETRY ****

**** INFINITE HOMOGENEOUS MEDIUM ****
MFUEL 1 MIXTURE NO. GF THE INFINITE HOMOGENEOUS MEDIUM

i

|

|
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********************************************************************************************************************
*** ***
*** UO2F2 SOLUTION OPTIMIZE CONCENTRATION CYLINDER UOXCYO.CJW ***
*** *******************************************************************************************************************************************************************************************************************************************
*** ***
*** ********** DATA LIBRARY INFORMATION ********** ***
*** ***
*** UNIT VOLUME ***
*** NUMBER DATA SET NAME NAME UNIT FUNCTION ***
*** ------ ------------- ---- ------------- ***
*** ***
*** 89 C.X4S27286. SCALE 4.REV02.SCLIr PSDS01 STANDARD COMPOSITION LIBRARY ***
*** ***
*** 82 C.TZA27286. SCALE 4.REV02.XN27 PSDE02 CROSS SECTION LIBRARY ***
*** ***
*** 11 SYS93096.T143809.RA000.VCJCSA4A.R0000012 SYSSA1 SHORT CROSS SECTION LIBRARY ***!

1 *** ***
| *** 90 SYS93096.T143809 RA000.VCJCSA4A.R0000021 SYSSA1 INPUT DATA DIRECT ACCESS ***
' *** *******************************************************************************************************************************************************************************************************************************************

*** ***
*** ***
*** STANDARD COMPOSITION LIBRARY DATA ***
*** ***---------------------------------

*** ***
*** UNIT NUMSER 89 ***
*** ***
*** DATASET NAME C.X4S27286. SCALE 4.REV02.SCLIB ***
*x* ***
*** LIBRARY TITLE: SCALE-4 STANDARD COMPOSITION LIBRARY ***
*** 380 STANDARD COMPOSITIONS, 327 NUCLIDES ***
*** 10 ELEMENTS WITH VARIABLE ISOTOPIC DISTRBUTIONS. ***
*** ***
*** CREATION DATE: 10/ 2/92 ***
*** ***
*** ***
*** ***
*** CROSS SECTION LIBRARY DATA ***
*** ***-~~------------------------

*** ***
*** UNIT NUMBER 82 ***
*** ***
*** DATASET NAME C.TZA27286. SCALE 4.REV02.XN27 ***
*** ***
*** LIBRARY TITLE: SCALE 4 - 27 NEUTRON GROUP CRITICALITY SAFETY LIBRARY ***
*** BASED ON ENDF-B VERSION 4 DATA ***
*** COMPILED FOR NRC 1/27/89 ***
*** LAST UPDATED 10/12/89 ***
*** L.M.PETRIE ORNL. ***
*** ***-
*** ***
*** ***
*** ***********************.********************************************************************************************************************************************************************************************************************

0 IO'S WERE USED PROCESSING CSAS INPUT DATA

CONTROL MODLLE CSASI IS COMPLETE.
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GGGGGGGGGG 0000000000
GGGGGGGGGGGG 000000000000
GG GG 00 00
GG 00 00
GG 00 00
GG 00 00
GG GGGGG 00 00
GG GGGGG 00 00
GG GG 00 00
GG GG 00 00
GGGGGGGGGGGG 000000000000
GGGGGGGGGG 0000000000

AAAAAAAAAA
AAAAAAAAAAAA
AA AA
AA AA
AA AA
AAAAAAAAAAAA
AAAAAAAAAAAA
AA AA
AA AA
AA AA
AA AA
AA AA

FFFFFFFFFFFF TTTTTTTTTTTT 00000000 6666666666 FFFFFFFFFFFF 00000000 00000000 11
FFFFFFFFFFFF TTTTTTTTTTTT 0000000000 666666666666 FFFFFFFFFFFF 0000000000 0000000000 111
FF TT 00 0000 66 66 FF 00 0000 00 0000 1111
FF TT 00 00 00 66 -FF 00 00 00 00 00 00 11
FF TT 00 00 00 66 FF 00 00 00 00 00 00 11
FFFFFFFF -TT 00 00 00 66666666666 FFFFFFFF 00 00 00 00 00 00 11
FFFFFFFF TT 00 00 00 666666666666 FFFFFFFF 00 00 00 00 00 00 11
FF TT 00 00 00 66 66 FF 00 00 00 00 00 00 11
FF TT 0000 00 66 66 FF 0000 00 0000 00 11
FF TT 000 00 66 66 FF 000 00 000 00 11
FF TT 0000000000 666666666666 FF 0000000000 0000000000 1111111111
FF. TT 00000000 6666666666 FF 00000000 00000000 1111111111

AAAAAAAAAA 3333333333
AAAAAAAAAAAA 333333333333
AA AA 33 33
AA AA 33
AA AA 33
AAAAAAAAAAAA 3333
AAAAAAAAAAAA 3333
AA AA 33
AA AA 33 i

AA AA 33 33 '

A. AA 333333333333
AA AA 3333333333

|

A



.
. . . . . . . . . . . . . . .. . . . . .

BBBBBBBBBBBB 00000000000 NN NN AAAAAAAAA MM MM IIIIIIIIIIII 22222222222
BBBBBBBBBBBBB 0000000000000 NNN NN AAAAAAAAAAA MMM MMM IIIIIIIIIIII 2222222222222
BB BB 00 00 NNNN NN AA AA MMMM MMMM II 22 22
BB BB 00 00 NN NN NN AA AA MM MM MM MM II 22
BB BB 00 00 NN NN NN AA AA MM MM MM MM II 22
888888888888 00 00 NN NN NN ------------- AAAAAAAAAAAAA MM MMM MM II 22
B88808888888 00 00 NN NN NN ------------- AAAAAAAAAAAAA MM M MM II 22
BB BB 00 00 NN NN NN AA AA MM MM II 22
BB BB 00 00 NN NN NN AA AA MM MM II 22
BB BB 00 00 NN NNNN AA AA MM MM II 22
8888888888888 0000000000000 NN NNN AA AA MM MM IIIIIIIIIIII 2222222222222
BBBBBBBBBBB 00000000000 NN NN AA AA MM MM IIIIIIIIIIII 2222222222222

VV VV CCCCCCCCCCC JJ CCCCCCCCCCC SSSSSSSSSSS AAAAAAAAA 44 AAAAAAAAA
VV VV CCCCCCCCCCCCC JJ CCCCCCCOCCCCC SSSSSSSSSSSSS AAAAAAAAAAA 444 AAAAAAAAAAA
VV VV CC rC JJ CC CC SS SS AA AA 4444 AA AA
VV VV CC JJ CC SS AA AA 44 44 AA AA

| VV VV CC JJ CC SS AA AA 44 44 AA AA
VV .VV CC JJ CC SSSSSSSSSSSS AAAAAAAAAAAAA 44 44 AAAAAAAAAAAAA

VV VV CC JJ CC SSSSSSSSSSSS AAAAAAAAAAAAA 44 44 AAAAAAAAAAAAA
VV VV CC JJ CC SS AA AA 444444444444 AA AA

VV VV CC JJ CC SS AA AA 4444444444444 AA AA
VV VV CC CC JJ JJ CC CC SS SS AA AA 44 AA AA

VVV CCCCCCCCCCCCC JJJJJJJJJJJJJ CCCCCCCCCCCCC SSSSSSSSSSSSS AA AA 44 AA AA
V CCCCCCCCCCC JJJJJJJJJJJ CCCCCCCCCCC SSSSSSSSSSS AA AA do AA AA

0000000 44 // 0000000 666666666666 // 99999999999 33333333333
000000000 444 // 000000000 6666666666666 // 9999999999999 3333333333333

00 00 4444 // 00 00 66 // 99 99 33 33
'. 0 00 44 44 // 00 00 66 // 99 99 33
00 00 44 44 // 00 00 66 // 99 99 33
00 00 44 44 // 00 00 666666666666 // 9999999999999 333
00 00 44 44 // 00 00 6666666666666 // 999999999999 333
00 00 444444444444 // 00 00 66 66 // 99 33
00 00 4444444444444 // 00 00 66 66 // 99 33

00 00 44 // 00 00 66 66 // 99 33 33
000000000 44 // 000000000 6666666666666 // 9999999999999 3333333333333

0000000 44 // 0000000 66666666666 // 999999999999 33333333333

22222222222 22222222222 0000000 0000000 5555555555555 5555555555555
2222222222222 2222222222222 000000000 000000000 5555555555555 5555555555555
22 22 22 22 00 00 00 00 55 55

22 22 00 00 00 00 55 55
22 22 00 00 00 00 55 55

22 22 00 00 00 00 555555555555 555555555555
22 22 00 00 00 00 5555555555555 5555555555555

22 22 00 00 00 00 55 55
22 22 00 00 00 00 55 55

22 22 00 00 00 00 55 55 55 55
2222222222222 2222222222222 000000000 000000000 5555555555555 5555555555555
2222222222222 2222222222222 0000000 0000000 55555555555 55555555555

.-
- -

.

.

af



SSSSSSSSSSS CCCCCCCCCCC AAAAAAAAA LL EEEEEEEEEEEEE
SSSSSSSSSSSSS CCCCCCCCCCCCC AAAAAAAAAAA LL EEEEEEEEEEEEE
SS SS CC CC AA AA LL EE
SS CC AA AA LL EE
SS CC AA AA LL EE
SSSSSSSSSSSS CC AAAAAAAAAAAAA LL EEEEEEEEE

SSSSSSSSSSSS CC AAAAAAAAAAAAA LL EEEEEEEEE
SS CC AA AA LL EE
SS CC AA AA LL EE

SS SS CC CC AA AA LL EE
SSSSSSSSSSSSS CCCCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE

SSSSSSSSSSS CCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE

********************************************************************************
********************************************************************************
********************************************************************************
***** *****
***** PROGRAM VERIFICATION INFORMATION *****
***** *****
***** CODE SYSTEM: SCALE VERSION: 4.1 *****
***** *****
********************************************************************************
********************************************************************************
***** *****
***** *****
***** PROGRAM: 000008 *****
***** *****
***** CREATION DATE: 92.330 *****
***** *****
***** LIBRARY: E.TZA27286.NEAD.PGMS77 *****
***** *****
***** *****
***** PRODUCTION CODE: BONAMI *****
***** *****
***** VERSION; 1.6 *****
***** *****
***** JOBNAME: VCJCSA4A *****
***** *****
***** DATE OF EXECUTION: 04/06/93 *****
***** *****
***** TIME OF EXECUTION: 22.00.55 *****
***** *****

. ***** *****
| ********************************************************************************

********************************************************************************
*

********************************************************************************
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LOGICAL ASSIGNMENTS

MASTER LIBRARY 11
WORKING LIBRARY 0
SCRATCH FILE 18
NEW LIBRARY 1

PR0BLEM DESCR IPTION

IGR--GEOMETRY (0/1/2/3--INF MED/ SLAB /CYL/ SPHERE 1

IZM--NUMBER OF ZONES OR MATERIAL REGIONS 2

MS--MIXING TABLE LENGTH 7

IBL--SHIELDED CROSS SECTION EDIT OPTION (0/1--N0/YES) 0
l

IBR--BONDARENKO FACTOR EDIT OPTION (0/1--N0/YES) 0 l

ISSOPT--DANCOFF FACTOR OPTION 0

CONVERGENCE CRITERION 1.00000E-03

GEOMETRY CORRECTION FACTOR FOR WIGNER RATIONAL APPROXIMATION 1.000E+00

3Q ARRAY HAS 7 ENTRIES.

4Q ARRAY HAS 7 ENTRIES.

5Q ARRAY HAS 7 ENTRIES.

SQ ARRAY HAS 2 ENTRIES.

7Q ARRAY HAS 2 ENTRIES.

SQ ARRAY HAS 2 ENTRIES.

9Q ARRAY HAS 2 ENTRIES.

10Q ARRAY HAS 7 ENTRIES.

11C ARRAY HAS 2 ENTRIES.

MIX ING TABLE

ENTRY MIXTURE ISOTOPE NUMBER DENSITY NEW IDENTIFIER
1 1 92235 2.05790E-04 92235
2 1 92238 3.84443E-03 92238
3 1 8016 3.27175E-02 8016
4 2 8016 3.33757E-02 208016
5 1 9019 8.10044E-03 9019
6 1 1001 4.92340E-02 1001
7 2 1001 6,67514E-02 201001

GEOMETRY AND MATERIAL DESCRIPTION

ZONE MIXTURE OUTER DIMENSION TEMPERATURE EXTRA XS TYPE (0/1--FUEL / MOD)
1 1 1.00000E+00- 2.93000E+02 0.00000E+00 0
2 2 . 6.00000E+00 2.93000E+02 0.00000E+00 0

2394 LOCATIONS OF 100000 AVAILABLE ARE REQUIRED TO MAKE A NEW MASTER CONTAINING THE SELF-SHIELDED VALUES

NO NUCLIDES IN YOUR PROBLEM HAVE BONDARENKO FACTOR DATA **BONAMI WILL C0"Y FROM LOGICAL 11 TO LOGICAL 1

:

4
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COP 7- 1001. ' HYDROGEN FROM LOG 11,TO LOG'18- 'BONDARENRO TRIGGER.0: ~

~ COPV :1001~ . HYDROGEN ~ - FROM LOG 18:TO' LOG 1 BONDARENKO TRIGGER 0

.' COPY 1001- -HYDROGEN- FROM LOG 18 TO LOG .1 BONDARENK0; TRIGGER 0
~

,
,

' COPY '8016~ OXYGEN-16 FROM LOG 11'TO LOG 18 BONDARENKO TRIGGER 0.
,

' COPY - '8016 OXYGEN-16 FROM LOG 18 TO. LOG 1 BONDARENKO TRIGGER 0 >

- COPY 8016, OXYGEN-16' - FROM LOG 18 TO LOG- 1- -BONDARENKO TRIGGER 0'

COPY '9019 . FLUORINE FROM LOG 11.TO LOG 'l BONDARENKO' TRIGGER 0
t

' COPY- 92235 URANIUM-235 ' FROM LOG 11 TO LOG 1 BONDARENKG TRIGGER 0

COPY 92238 ' URANIUM-238 -FROM LOG'11 TO LOG 1 BONDARENKO TRIGGER 0

4

1

A

4

>

*'%

i

+

. . - . _ _ . - - - . - - . _ . . . , . _ , . . , . . . ..e,..~.-v,. ->m-, c.- , - , r==-. .-ww.wm.-++- mA .w...m,m.-+++,,-m.~,, .<- ...'--w.- .%o+.--4 m-,..... , m, _m_.__.___. _ _ _ _ _ . ___ _ _ _ _m.-
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SCA'LE'4 -''27 NEUTRON GROUP-CRITICALITY SAFETY-LIBRARY.
'

'

. BASED ON ENDF-B VERSION,4 DATA-
COMPILED FOR NRC- 1/27/89

LAST UPDATED .'10/12/89
'-

LtM.PETRIE .ORNL: -
TA PE -- ID - - - 4027000 NUMBER OF NUCLIDES 7

'

NUMBER OF NEUTRON GROUPS' 27 NUMBER OF GAMMA. GROUPS 0
FIRST. THERMAL-GROUP' 15 - LOGICAL UNIT- 1

TABLE OF CONTENTS
HYDROGEN- ENDF/B-IV MAT 1269/THRM1002' UPDATED 10/12/89 ' ID 1001
HYDROGEN- ENDF/8-IV MAT'1269/THRM1002' UPDATED 10/12/89 ID 201001.

OXYGEN-16 ENDF/8-IV. MAT 1276 UPDATED 10/12/89 ID 8016
' OXYGEN-16 ' ENDF/8-IV MAT 127S. ' UPDATED 10/12/89 ID 208016
FLUORINE ENDF/B-IV MAT 1277 UPDATED 10/12/89- ID 9019

LURANIUM-235- ENDF/B-IV MAT 1261
~

UPDATED 10/12/89 ID 92235
URANIUM-238 ' ENDF/B-IV MAT 1262 UPDATED 10/12/89 ID 92238

. TAPE COPY USED.' 0'I/O'S, AND TOCK . 0.67-SECONDS

_

et

.-

.+

m..i.r.- w--__m m .,-_.m.m .-e...**+. dcu..v- * iwe **+ aw* <rs+-e+-,-- v4vvwv' +'w-'---%'ww* * + = * w . ' * - v v . e w w--- * - + + . . - - = , ----m.-- - -- - - - - - _ --- - . - - - - - - - -- -r
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a

NN NN IIIIIIIIIIII. TTTTTTTTTTTT AAAAAAAAA W W LL-
NNN NN IIIIIIIIIIII TTTTTTTTTTTT AAAAAAAAAAA W' . W .LL
NNNN NN II TT AA AA W W LL'

NN NN NN II TT AA AA W W .LL
NN NN NN II TT AA . AA W W LL
NN NN NN II TT AAAAAAAAAAAAA W W W LL
NN NN NN II TT AAAAAAAAAAAAA W WWW' W LL'
NN NN NN II TT AA AA W WW'W LL

'NN NN NN II TT- AA AA WW WW LL
NN NNNN II TT AA AA WWWW WWWW LL
NN NNN IIIIIIIIIIII TT AA AA WWW WWW LLLLLLLLLLLLL
NN NN IIIIIIIIIIII TT AA AA W W LLLLLLLLLLLLL

'VV VV 'CCCCCCCCCCC JJ CCCCCCCCCCC SSSSSSSSSSS AAAAAAAAA 44 ._'AAAAAAAAd
- VV . - VV CCCCCCCCCCCCC JJ CCCCCCCCCCCCC SSSSSSSSSSSSS AAAAAAAAAAA 444 AAAAAAAAAAA'
VV VV -CC CC JJ CC CC SS SS AA. AA 4444 AA AA

- VV VV- CC- JJ CC SS AA AA .-44 44 AA AA
'VV VV CC JJ CC SS AA AA 44 44 JAA .AA
VV VV CC JJ CC SSSSSSSSSSSS AAAAAAAAAAAAA '44 44 -AAAAAAAAAAAAA

VV VV CC JJ CC SSSSSSSSSSSS AAAAAAAAAAAAA 44 44- 'AAAAAAAAAAAAA
VV VV CC JJ CC SS- AA AA -444444444444 AA- .AA-

VV VV CC JJ CC SS . AA . AA 4444444444444- AAt AA
VV VV CC CC JJ JJ CC CC .SS SS AA AA 44 AA . AA

VVV CCCCCCCCCCCCC JJJJJJJJJJJJJ
CCCCCCCCCCCCC ' ' SSSSSSSSSSSAA AA 44 'AA AA

SSSSSSSSSSSSS AA AA 44 AA AA.
V CCCCCCCCCCC JJJJJJJJJJJ CCCCCCCCCCC

0000000 44 // -0000000 666666666666 // 99999999999 33333333333
000000000 444 // 000000000 6666666666666 // 9999999999999 3333333333333

00 00 4444 // 00- -00 66 // 99 99 33 33
00 00 44 44 // 00 00 66 // 99 99 33
00 -00 44 44 // 00 00 66 // 99 99 33
'00' 00 44 44 // - 00 00 666666666666' // 9999999999999 333
00 00 44 . 44 // 00 00 6666666666666 // 999999999999 333
00 00 ~444444444444 // 00 00 66 66- .. / / 99 33
00 00 -4444444444444 // 00 00 66- 66 // .99 33

00 - 00 44- // 00 00 66 66 // 99 33~ 33
000000000 144 //- 000000000- 6666666666666 // 9999999999999 3333333333333

0000000 44 // 0000000 66666666666 // 999999999999 33333333333

'22222222222 22222222222 . 0000000- 11 0000000- 33333333333'
2222222222222 :2222222222222 000000000 - 111 000000000 . 3333333333333
22 22' 22' 22 00 00 1111 00 00~ -33 33

22- 22 00 00 11 00- 00 33
22 22 00' 00 11 00 00 '- 33

22 22 00 00 11 - 00 00- 333
22 22 ... . 00 -00 11 00 00 333. .

00 00- 133-22. 22 00 00. 11
22 . 22

. .

00

2222222222222. . 2222222222222
. . 00.

. 00 . 11 . -00 00 . '33...

00 00 33- 3322 - . 22- - 00 11 - - .. .

000000000 :11111111 000000000- 3333333333333-
2222222222222~ 2222222222222' 0000000 11111111 0000000 33333333333-

- ___u_



.

SSSSSSSSSSS CCCCCCCCCCC AAAAAAAAA LL EEEEEEEEEEEEE
SSSSSSSSSSSSS CCCCCCCCCCCCC AAAAAAAAAAA LL EEEEEEEEEEEEE
SS SS CC CC AA AA LL EE
SS CC AA AA LL EE
SS CC AA AA LL EE
SSSSSSSSSSSS CC AAAAAAAAAAAAA LL EEEEEEEEE

SSSSSSSSSSSS CC AAAAAAAAAAAAA LL EEEEEEEEE
SS CC AA AA LL EE
SS CC AA AA LL EE.

SS SS CC CC AA AA LL EE
SSSSSSSSSSSSS CCCCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE

SSSSSSSSSSS CCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE

********************************************************************************
********************************************************************************
********************************************************************************
***** *****
***** PROGRAM ,ERIFICATION INFORMATION *****
***** *****
***** CODE SYSTEM: SCALE VERSION: 4.1 *****
***** *****
********************************************************************************
********************************************************************************
***** *****
***** *****
***** PROGRAM: 000002 *****
***** *****
***** CREATION DATE: 91.350 *****
***** *****-
***** LIBRARY: E.TZA27286... 'D.PGMS77 *****
***** *****
***** *****
***** PRODUCTION CODE: NITAWL *****
*****

.

*****
***** REVISION: 1.6 *****
***** *****
***** JOBNAME: VCJCSA4A *****
***** *****
***** DATE OF EXECUTION: 04/06/93 *****
***** ***** '

***** TIME OF EXECUTION: 22.01.03 *****
***** *****
***** *****
********************************************************************************
********************************************************************************
********************************************************************************

_ . , . , -- ._ - _ _ _ _ _ _ _ . _ . _ . _ _ _ _ _
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-1Q ARRAY HAS 1 ENTRIES.

J0Q ARRAY HAS - 9. ENTRIES.

- 1Q ARRAY HAS 12 ENTRIES.

SELECT .7.NUCLIDES FROM.'THE MASTER LIBRARY ON LOGICAL 1
0 NUCLIDES FROM-THE WORKING LIBRARY ON, LOGICAL 2
0 NUCLIDES FROM THE WORKING LIBRARY ON LOGICAL 3

TO CREATE >THE NEW WORKING LIBRARY ON LOGICAL 4 _ ,

2 RESGNANCE CALCULATIONS HAVE BEEN REQUESTED
-1 OUTPUT OPTION FOR-AMPX FORMATTED CROSS SECTION^ DATA

' THE-STORAGE ALLOCATED FOR THIS CASE IS 100000 WORDS

120 ARRAY HAS 7 ENTRIES;

-3Q ARRAY HAS 30 ENTRIES.

4Q ARRAY'HAS 7 ENTRIES.

GENERAL INFORMATION CONCERNING CROSS SECTION LIBRARY
TAPE-IDENTIFICATION NUMBER 4027000
NUMBER OF NUCLIDES ON TAPE 7
WUMBER OF NEUTRON ENERGY GROUPS . 27
FIRST THERMAL NEUTRON ENERGY ~ GROUP - 15

' NUMBER OF GAMMA ENERGY-GROUPS 0

DIRECT ACCESS UNIT NUMBER 9 REQUIRES 117 BLOCKS OF LENGTH 1484 WORDS

XSDRN TAPE 4027000
SCALE'4 - 27 NEUTRON GROUP CRITICALITY SAFETY LIBRARY

BASED ON ENDF-B VERSION 4 DATA
1/27/89COMPILED FOR NRC

.10/12/89LAST UPDATED
~- L.M.PETRIE- ORNL

.NUCLIDES FROM XSDRN' TAPE - - -

1 HYDROGEN .ENDF/B-IV MAT 1269/THRM1002
-2- HYDROGEN .ENDF/B-IV. MAT-1269/THRM1002

. UPDATED 10/12/89 1001
UPDATED 10/12/89 201001

.3 ' OXYGEN-16- .ENDF/B-IV MAT 1276 UPDATED 10/12/89 8016
4 -0XYGEN-16 'ENDF/B-IV MAT 1276 UPDATED 10/12/89 - 208016
5 . FLUORINE-

'ENDF/8-IV MAT'1277
ENDF/B-IV MAT UPDATED 10/12/89^ 9019

: 6 URANIUM-235' 1261- - UPDATED 10/12/89 92235-
7 URANIUM-238 ENDF/B-IV MAT.1262- UPDATED 10/12/89 92238'

' HYDROGEN' ENDF/B-IV MAT 1269/THRM1002 UPDATED 10/12/89~ 1001.- TEMPERATURE =. 293.00'
THERMAL SCATTERING MATRIX. NUMBER 1 AT"A TEMPERATURE'0F 293.00 WAS SELECTED.

' HYDROGEN. . ENOF/B-IV MAT 1269/THRM1002 UPDATED 10/12/89 - . ~201001 TEMPERATURE = '293.00 ['
THERMAL SCATTERING MATRIX NUMBER '12AT A~ TEMPERATURE OF -293.00 WAS SELECTED;

OXYGEN-16: ENDF/B-IV MAT 1276- UPDATED 10/12/89 ~ '8016 : TEMPERATURE = 293.00
OXYGEN-16 ENDF/B-IV MAT:1276- UPDATED 10/12/89 208016 -TEMPERATURE =. 293.00-

.

FLUORINE ENDF/8-IV MAT 1277 UPDATED.10/12/89 9019 TEMPERATURE =- 293.00

' URANIUM-235 - ENDF/B-IVLMAT.12614 . UPDATED-10/1'2/89= 92235 TEMPERATURE =. . 293.00;
,

. ~

'T'V'' *+_%--* 9- $WW7a" 3 er t a '4h*9-W" 9' 4 % -44 11 9' T "'O''' Y # 'W- -M*-^ v*' 1'9'r1 5"* " ' " WWG' M' % Ts' s.*-' -um.c--- . -/J amJu-mae-- -- - n.A-.'- * m-- --
'



GECMETRY HAS BEEN SET TO HOMOGENEOUS AS LBAR IS'.0.0000E+00

RESONANCE DATA FOR THIS NUCLIDE--

MASS NUMBER.(A) .233.025 TEMPERATURE (KELVIN) 293.000= =

POTENTIAL SCATTER SIGMA 11.500 LUMPED NUCLEAR DENSITY = 2.0578971E-04-=
.

' SPIN FACTOR (G) = 15171.098 LUMP DIMENSION (A-BAR) = 0.0000000E+00

LINNER RADIUS ~ = 0.0000000E+00 DANCOFF CORRECTION (C) = 0.0000000E+00

.THE_ ABSORBER WILL BE. TREATED BY THE NORDHEIM INTEGRAL METHOD. ,

MASS OF MODERATOR-1 1.008 SIGMA (PER ABSORBER ATOM)= 4.8805820E+03=

MODERATOR-1 WILL BE TREATEDLBY-THE'NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 19.799 SIGMA (PER ABSORBER ATOM)= 8.9295386E+02=

MODERATOR-2-WILL BEfTREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A 0-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR. SPATIAL SELF-SHIELDING =1.00000

GROUP- RES ABS RES FISS RES SCAT
12 -1.273760E+00 -7.814561E-01 -3.331852E-02
13 -4.360353E+00 -2.141225E+00 -1.M7406E-01
14 -3.107759E+00 -1.864935E+00 -2.266715E-02

EXCESS RESCNANCE INTEGRALS

RESOLVED

ABSORPTION 2.1735SE+02
FISSION -1-29257E+02.

ELAPSED TIME 0.10 MIN. t

URANIUM-238 ENDF/B-IV. MAT 1262 UPDATED 10/12/89. -92238 TEMPE9ATURE= 293.00

GEOMETRY HAS BEEN SET TO HOMOGENE00S'AS LBAR IS 0.0000E+00

RESONANCE DATA FOR-THIS NUCLIDE

236.006' TEMPERATURE (KELVIN) =. '293.000MASS NUMBER (A) -=

POTENTIAL' SCATTER SIGMA =. 10.599 LUMPED NUCLEAR DENSITY = 3.8444269E-03
'

656.527 -LUMP DIMENSION.(A-BAR) *.0.0000000E+00SPIN FACTORL(G) =

INNER RADIUS' = 0.0000000E+00 DANCOFF CORRECTION-(C) = 0.0000000E+00
,

:THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF. MODERATOR-1 '1.008 SIGMA (PER ABSORBER ATOM)= 2.6125439E+02=
,

MODERATOR-1 WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD..

'16.725 SIGMA (PER ABSORBER ATOM)= 4.0061310E+01MASS 0F MODERATOR-2 =

MODERATOR-2 WILL BE TREATED BY-THE NORDHEIM-INTEGRAL METHOD.

_ _ _ _ _ _ _ _ = _ _ __ _.. .. u - . . . ~ . - . . . . .- - . . . . . . . . . _ , . . - . . . . . . . - . . .._ , .



'" ' '

. m --- . c. y;
. . .

.THIS' RESONANCE-MATERIAL WILL BE TREATED AS A 0-DIMENSIONAL.0BJECT. -

s,

VOLUME-FRACTION"0F. LUMP'IN CELL'USED TO ACCOUNT FOR' SPATIAL-SELF-SHIELDING =1.00000-

GROUP' RES ABS RES FISS RES SCAT
9 -13782503E-02 0.000000E+00' -1.897987E-01

-10 -6 216179E-01~ -6.444589E-06 -4,087888E+00
11 -8.111181E+00 .0.000000E+00 -2.312807E+01
12 -3.908702E+01 0.000000E+00 ' 4.588655E+01-

13 -4.935625E+01 0.000000E+00 -1.625967E+01
'.14 -9 522398E+01 0.000000E+00 -5.548256E+00.

L

EXCESS RESCNANCE INTEGRALS

RESOLVED.

ABSORPTION 4;24719E+01
' FISSION ' -5.22746E-04 ,

' ELAPSED TIME 0,22' MIN.

ELAPSED TIME' 'O.23 MIN.
'

, ..

"
.

,

b

-

. 5

5
'
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THIS'XSDRN WORKING TAPE-WAS CREATED 04/06/93 AT 22.01.11
THE TITLE OF THE PARENT CASE IS AS FOLLOWS-
SCALE 4 - 27 NEUTRON GROUP CRITICALITY SAFETY LIBRARY

- BASED ON ENDF-8 VERSION'4 DATA
COMPILED.FOR NRC 1/27/89

' NUMBER OF NUCLIDES 7TAPE.ID= . 4027000
NUMBER OF NEUTRON GROUPS 27 . NUMBER OF GAMMA GROUPS 0

=FIRST. THERMAL GROUP 15 LOGICAL UNIT 4
TABLE OF CONTENTS' ,

HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATED 10/12/89 ID 1001
' HYDROGEN ENDF/B-IV MAT 1269/THRM1002 ' UPDATED. 10/12/89 ID 201001
OXYGEN-16

'
ENDF/8-IV MAT'1276 UPDATED. 10/12/89 ID 8016

' OXYGEN-16 ENDF/B-IV MAT,1276 UPDATED 10/12/89 ID 208016-
FLUORINE- ENDF/B-IV MAT 1277 - UPDATED 10/12/89 ID 9019-
URANIUM-235 ENDF/B-IV MAT 1261 - UPDATED 10/12/89 ID 92235
URANIUM-238 ENDF/B-IV MAT 1262 UPDATED 10/12/89 ID 92238

TAPE-COPY.USED 0 I/O'S, AND TOOK 0.42 SECONDS

.

_

)

+

t

n

_.

I

1

* m_i___.m--bA_--.lm_mm_...--.E__r_ . _ - . __- _,_m >__2a. + .-vw<w w w s .* . b _ , * ._.E - _ . . , _ _ . - _ m1-U_..__'_. me_._. m - _- . _ .._.
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IIIIIIIIIIII CCCCCCCCCCC -EEEEEEEEEEEEE
' IIIIIIIIIIII CCCCCCCCCCCCC EEEEEEEEEEEEE

II . CC CC 'EE- '

II CC EE -

II- CC EE
II CC EEEEEEEEE

.. II CC EEEEEEEEE
II CC EE
II CC EE
II CC CC

IIIIIIIIIIII ' CCCCCCCCCCCCC . EEEEEEEEEEEEEEE
IIIIIIIIIIII CCCCCCCCCCC EEEEEEEEEEEEE

>

VV W CCCCCCCCCCC JJ CCCCCCCCCCC SSSSSSSSSSS' ~AAAAAAAAA ' '4 4 . .AAAAAAAAA
VV VV -CCCCCCCCCCCCC JJ CCCCCCCCCCCCC SSSSSSSSSSSSS AAAAAAAAAAA 444' AAAAAAAAAAA

-VV VV CC CC JJ CC CC SS SS AA - AA 4444. AA. AA
VV VV CC JJ CC SS AA AA 44 44 'AA AA'
VV VV CC JJ CC SS AA AA 44 44' AA- AA
VV VV CC JJ CC SSSSSSSSSSSS AAAAAAAAAAAAA' 44 44 AAAAAAAAAAAAA

VV VV CC JJ CC SSSSSSSSSSSS AAAAAAAAAAAAA 44 44 AAAAAAAAAAAAA
VV VV CC JJ CC SS AA AA 444444444444. AA- AA

VV VV CC JJ CC SS AA AA 4444444444444 AA AA'
VV VV CC CC JJ JJ CC CC SS SS AA AA 44 AA- 'AA

VVV CCCCCCCCCCCCC JJJJJJJJJJJJJ CCCCCCCCCCCCC SSSSSSSSSSSSS AA AA 44 AA AA
V 'CCCCCCCCCCC JJJJJJJJJJJ CCCCCCCCCCC SSSSSSSSSSS AA AA 44 AA' AA

0000000 44 // 0000000' 666666666666 /// 99999999999' 33333333333

00 00 4444 // 00 00 66 //
. 9999999999999 . 3333333333333000000000- 444 // 000000000 : 6666666666666 .//
99 99- 33 33-

00 00 . 44.44 .// 00 00 66 // 99 -99 .33
00 00 44 44 // 00- 00 66 // 99 99 133
00 00 44- 44 //

' 00' -00 44 44- // _
00 00 666666666666 // 9999999999999 333;
00 .00' 6666666666666 // 999999999999- .333

. 00 00 444444444444 // 00 ~00 - 66 66 // - 99 33
00 00 ''4444444444444 // 00 00- 66 66 //. 99

~ 3 3 .-
33

00 00 44 // 00 . 00 66 66 // . 99 33
000000000 44 // 000000000. 6666666666666 //; 9999999999999 '3333333333333

0000000 -44 .//- 0000000 66666666666- // -999999999999 33333333333

22222222222'~ '22222222222- 0000000 11- 5555555555555 '44-

2222222222222 2222222222222 000000000 111 5555555555555- 444
-22 22 :22 22 00 00 1111 55. -4444

22' '22 00 00 .11 55. 44 44
22 '22 00 00 11 55 44 44

22. . 22
. 00 00' 11 555555555555 44 4422 22
00 00 11

22 . 22
. 00 00~ 11

. -5555555555555 44' 44'. . ,

22 22 .

55 4444444444444'
55 444444444444

00 00 11 . . .

22 22
e .

00- - 00 11 . .

5555555555555 .44
55 -55. 44

2222222222222- 2222222222222
. .

000000000 11111111 '

2222222222222 2222222222222 :0000000' .11111111 55555555555 44:

,
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SSSSSSSSSSS CCCCCCCCCCC AAAAAAAAA LL EEEEEEEEEEEEE
SSSSSSSSSSSSS CCCCCCCCCCCCC AAAAAAAAAAA L L. EEEEEEEEEEEEE
SS SS CC CC AA AA LL EE
SS CC AA AA LL EE
SS CC AA AA LL EE
SSSSSSSS"#SSS CC AAAAAAAAAAAAA LL EEEEEEEEE

SSSSSSSSSSSS CC AAAAAAAAAAAAA LL EEEEEEEEE
SS CC AA AA LL EE
SS CC AA AA LL EE

SS SS CC CC AA AA LL EE
SSSSSSSSSSSSS CCCCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE

SSSSSSSSSSS CCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE

****************************O***************************************************
********************************.:.************************************************

********************************************************************************
***** *****
***** PROGLAM '!CRIFICATION INFORMATION *****-
***** *****
***** CODE SYSTEM: ' SCALE VERSION: 4.1 *****
***** *****
- ********************************************************************************
********************************************************************************
***** *****
***** *****
***** PROGRAM: 000007 *****
***** *****
***** CREATION DATE: 91.287 *****
***** *****
***** LIBRARY: E.TZA27286.NEAD.PGMS77 *****
***.** *****
***** *****
***** PRODUCTION CODE: ICE *****
***** *****
***** REVISION: 1.4 *****
***** *****
***** JOBNAME: VCJCSA4A .***** -

***** *****
***** DATE OF EXECUTION: 04/06/93 .***** <'
*****. *****
***** TIME OF EXECUTION: 22.01.55 *****
*****- *****
***** . *****
********************************************************************************
*********************************************f.**********************************
********************************************************************************

. _ _ - - . . . . . , , , .- _ - - - - , - - . -- . - . -- -. , - , -- . - . - _-,. - .-- , _ - - _
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._WORDS NEEDED TO READ INPUT TAPEe . 1556
1846

- WORDS-CORE - NEEDED FOR MIXING = .-
'WORDS AVAILABLE FOR MIXING = 1'100000

;

WORDS CORE NEEDED TO MAKE' MIXED'AMPX WORKING TAPE = 1150

.

k

_.

b

. , . _

h

'
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t
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THIS XSDRN WORKING TAPE WAS CREATED 04/06/93 AT 22.01.11
THE TITLE OF'.THE PARENT CASE IS AS FOLLOWS

' SCALE-4 -~'27 NEUTRON GROUP CRITICALITY SAFETY LIBRARY
. BASED'ON ENDF-B VERSION 4-DATA

MIXED. CROSS-SECTIONS BY ICE-THE PERFECT MIXER
TAPE ID . . 4027000 NUMBER OF NUCLIDES 2 :
NUMBER OF NEUTRON GROUPS 27 NUMBER OF GAMMA GROUPS 0
FIRST THERMAL GROUP 15' LOGICAL UNIT 2

TABLE OF CONTENTS
MIXED CROSS SECTIONS FROM ICE ID 1
MIXED CROSS. SECTIONS FROM ICE ID 2- ^

TAPE COPY USED 0 I/O'S, AND TOOK 0.24 SECONDS
AN AMPX^ WORKING TAPE WAS MADE ON UNIT 2
'. HAVE A DRINK

1204 WORDS WILL BE USED TO MAKE MORSE / KENO TAPE
,

1393'WORDS WILL BE USED TO MAKE MORSE / KENO TAPE
.-

1822 WORDS.WILL BE USED TO MAKE MORSE / KENO TAPE

- MSGPS= 1
~

1850 WORDS WILL BE USED TO MAKE MORSE /KEND TAPE
:

A MORSE / KENO TAPE WAS MADE ON UNIT 14 ':
HAVE A DRINK *

,

L

E

I f

i

' 6

-.-
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Ju

XX XX SSSSSSSSSSS DDDDDDDDDDDD RRRRRRRRRRRR NN NN PPPPPPPPPPPP MM
.MMM
Mi

XX XX SSSSSSSSSSSSS DDDDDDDDDDDDD .RRRRRRRRRRRRR NNN NN PPPPPPPPPPPPP MMM
XX XX SS SS DD DD RR RR NNNN NN PP PP MMMM MMMM

XX -XX SS DD DD RR RR NN NN NN PP PP MM MM Mi MM i

XX XX SS DD DD RR RR NN NN NN PP PP MM MM MM MM 4

XXX SSSSSSSSSSSS DD DD RRRRRRRRRRRRR NN NN NN PPPPPPPPPPPPP MM MMM MM
XXX SSSSSSSSSSSS DD DD RRRRRRRRRRRR NN NN NN PPPPPPPPPPPP MM M MM

XX XX SS DD DD RR RR NN NN NN PP MM MM
XX XX SS DD DD RR RR NN NN NN PP MM Mi

XX XX SS SS DD DD RR RR NN NNNN PP MM MM
XX XX SSSSSSSSSSSSS DDDDDDDDDDDDD RR RR NN NNN PP MM MM

XX XX SSSSSSSSSSS DDDDDDDDDDDD RR RR NN NN PP MM MM.:

VV VV CCCCCCCCCCC JJ CCCCCCCCCCC SSSSSSSSSSS AAAAAAAAA 44 AAAAAAAAA
VV VV CCCCCCCCCCCCC JJ CCCCCCCCCCCCC SSSSSSSSSSSSS AAAAAAAAAAA- 444 AAAAAAAAAAA
VV VV 'CC CC JJ CC CC SS SS AA AA 4444 AA AA
VV VV CC JJ CC SS AA AA 44 44 AA AA

iVV VV CC JJ CC .SS AA AA 44 44 AA AA
VV VV- CC~ JJ CC SSSSSSSSSSSS AAAAAAAAAAAAA' 44 44 AAAAAAAAAAAAA-

VV VV CC. JJ CC SSSSSSSSSSSS AAAAAAAAAAAAA 44 44 AAAAAAAAAAAAA
VV VV CC JJ CC SS AA AA -444444444444 AA AA

VV VV CC JJ CC SS AA AA 4444444444444 AA AA'
VV VV CC CC JJ JJ CC CC SS SS AA AA 44 AA '' AA

VVV CCCCCCCCCCCCC JJJJJJJJJJJJJ CCCCCCCCCCCCC SSSSSSSSSSSSS AA AA 44 AA AA
V CCCCCCCCCCC JJJJJJJJJJJ CCCCCCCCCCC SSSSSSSSSSS AA AA 44 AA AA

i

0000000 44 // 0000000 666666666666 // 99999999999 33333333333
000000000 444 // 000000000 6666666666666 // 9999999999999 3333333333333'

00 00 4444 // 00 00 66 // S9 99 33 33'
00 00 44 44 // 00 00 66 // C9 99 33
GO 00 44 44 // 00 00 66 // 99 99 33
00 00 44 44 // 00 00 666666666666 // 9999999999999 333
00 00 44 44 // 00 00 6666666666666 // 999999999999 333
00 00 444444444444 // 00 00 66 66 // 99 33
-00 -00 4444444444444 // 00 00 66 66 // 99- 33 -

CO 00 44 // 00 00 66 66
.// 9999999999999 3333333333333
// 99 33 33

000000000 44 -// 000000000 6666666666666
0000000 '44 // 0000000 66666666666 // 999999999999 33333333333

22222222222 22222222222 0000000 22222222222 33333333333 99999999999
'2222222222222 2222222222222 000000000 2222222222222 3333333333333 9999999999999
22 22 22- 22 00 00 22 22 .33 33 99 99

22 22 00 00 22 33 99 99.
22 22 00 00 22 33 99 99: -

22 22 00 .00 22 333 9999999999999
22 22

22 22
. 00 00 22 333 999999999999-

22 . 22
. 00 00 .22 33 99

00 00 22 33 .99..

22 22 00 00 22 33 33 . 99...

2222222222222 .2222222222222' 000000000 2222222222222 3333333333333- 9999999999999
'2222222222222 2222222222222- 0000000 2222222222222 33333333333 999999999999

-
f

|
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SSSSSSSSSSS CCCCCCCCCCC AAAAAAAAA LL EEEEEEEEEEEEE
SSSSSSSSSSSSS CCCCCCCCCCCCC- AAAAAAAAAAA LL EEEEEEEEEEEEE
SS SS CC CC AA AA LL EE- ,

.SS CC AA AA LL EE'
SS CC AA . AA LL EE
SSSSSSSSSSSS CC AAAAAAAAAAAAA LL EEEEEEEEE

S55555555555 CC AAAAAAAAAAAAA LL EEEEEEEEE
SS CC - AA AA LL EE
SS CC AA AA LL EE

SS SS ' CC - CC AA AA LL . EE
SSSSSSSSSSSSS CCCCCCCCCCCCC AA. AA LLLLLLLLLLLLL EEEEEEEEEEEEE 4

SSSSSSSSSSS CCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE-
+

b

'****************************************************************************************************************************************************************
******************************************************************************** '

***** *****.
<

***** -PROGRAM VERIFICATION INFORMATION *****
***** *****- ***** CODE SYSTEM: SCALE ' VERSION: 4.1 *****
***** - . *****
-****************************************************************************************************************************************************************
**x** *****
*.**** *****
***** PROGRAM: XSDRN *****
***** *****
***** CREATION DATE: 91.287- *****
***** -***** t

***** LIBRARY: E.TZA27286.NEAD.PGMS77 *****
***** *****

. ***** * * * * * -
***** PRODUCTION CODE: XSDRN
: *****

. *****
*****

***** REVISION: 1.5 *****
*****- *****
***** JDBNAME: VCJCSA4A *****
***** . *****
***** ' DATE OF EXECUTION: 04/06/93 *****.
***** - ~*****
-*****-

. TIME OF-EXECUTION: 22.02.40' **********
*****

***** - *****
' ********************************************************************************

<********************************************************************************-
. ********************************************************************************

.- .,
_pe,

J4

L

'
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CYLINDER. OPTIMIZATION.UO2F2 SOLUTION DENSITY. VARIATION'-- , .

. 05 ARRAY' -11 ENTRIES. READ '

-1$ ARRAY: 15 ENTRIES READ

2$ ARRAY. 10 ENTRIES' READ

35 ARRAY 12 ENTRIES READ

5* ARRAY -12 ENTRIES READ

OT
~

~ DIRECT ACCESS' UNIT- :-9-REQUIRES ~ 8 BLOCKS OF LENGTH- 704 FOR CROSS SECTION MIXING.

. . -1

,

.

v . r

- 4

'Y .I
, ,

a-
.

_i

.s -

<

h

w

) .
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CYLINDER OPTIMIZATION UO2F2 SOLUTION DENSITY VARIATION

GENERAL'. PROBLEM DESCRIPTION DATA BLOCK

' GENERAL PROBLEM DATA

IGE ~ 1/2/3'= PLANE / CYLINDER / SPHERE 2 ISN QUADRATURE ORDER 16
. IZM NUMBER OF ZONES . 2 ISCT ORDER OF SCfTTERING 3
' IM NUMBER OF SPACIAL INTERVALS 51 IEVT 0/1/2/3/4/5/6=Q/K/ ALPHA /C/Z/R/H 1
IBL 0/1/2/3 = VACUUM /REFL/PER/ WHITE 1 IIM INNER ITERATION MAXIMUM 10
IBR RIGHT BOUNDARY CONDITION O ICM OUTER ITERATION MAXIMUM- 50
MXX NUMBER.OF MIXTURES- 2 ICLC -1/0/N--FLAT RES/SN/0PT 0 . .J

:

MS MIXING TABLE LENGTH 2 ITH 0/1 = FORWARD / ADJOINT 0 -

IGM NUMBER OF' ENERGY GROUPS 27 IFLU NOT USED(ALWAYS WGTD) 0|.
. MWG NUMBER OF NEUTRON GROUPS 27 IPRT -2/-1/0/N= MIXTURE XSEC PRINT -2|~
NGG NUMBER OF GAMMA GROUFS 0 IDI 0/1/2/3=N0/PRT ND/PCH N/BOTH '. 0|." IFTG NUMBER OF FIRST THERMAL GROUP 15 IPBT -1/0/1=NONE/ FINE /ALL BAL. PRT 0

SPECIAL OPTIONS

IFG- 0/1 = NONE/ WEIGHTING CALCULATION O IPN 0/1/2 DIFF. COEF. PARAM 0
'

IOM -VOLUMETRIC SOURCES-(0/N=ND/YES) 0 IDFM O/1 = NONE/ DENSITY FACTORS-38* 0

|
' IPM -BOUNDARY SOURCES (0/N=N0/YES) 0 IAZ 0/N = NONE/N ACTIVITIES BY ZONE Oi

IFN 0/1/2 = INPUT 33*/34*/USE LAST 1 IAI 0/1=NONE/ ACTIVITIES BY INTFRVAL 0
ITMX MAXIMUM TIME (MINUTES) 0 IFCT 0/1=N0/YES UPSCATTER SCALING 0 |

-IDT1 0/1/2/3=N0/XSECT/SRCE/ FLUX--0UT 0 IPVT 0/1/2=N0/K/ ALPHA PARAMETRIC SRCH 0
'

.

ISX- BROAD GROUP FLUXES .0 ISEN OUTER ITERATION ACCELFRATION O
IBLN. ACTIVITY DATA UNIT 0 NBND BAND REBALN PARAMETER -1 --

'JBKL 0/1/2 BUCKLING GEOMETRY 0

FLOATING POINT PARAMETERS __

EPS OVERALL CONVERGENCE 1.00000E-04 DY CYL/PLA HT FOR BUCKLING 0.00000E+00
PTC POINT CONVERGENCE 1.00000E-04 DZ PLANE DEPTH FOR BUCKLING O.00000E+00
XNF- NORMALIZATION FACTOR - 1.00000E+00 VSC- VOID STREAMING CORRECTION 0.00000E+00
EV EIGENVALUE GUESS 'O.00000E+00 PV . IPVT = 1/2 --K/ ALPHA 0.00000E+00

,

EVM EIGENVALUE MODIFIER . 0.00000E+00- EQL EV CHANGE EPS FOR SEARCH 1.00000E-03 !

BF BUCKLING FACTOR =1.420892 1.42089E+00 XNPM NEW PARAM MOD FOR SEARCH 7.50000E-01 .

THIS CASE WILL REQUIRE 1515 LOCATIONS FOR MIXING H,

THIS CASE HAS BEEN ALLOCATED 200000 LOCATIONS

:

'

-..j
'

5
-

p ,
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CYLINDER OPTIMIZATION UO2F2 SOLUTION DENSITY VARIATION I

13$ TRRAY ~2 ENTilES READ

14$ # A AY - 2 ENTRIES READ-

.. 15* ARRAY 2 ENTRIES READ J

07

DATA. BLOCK 2 (MIXING TABLE. ETC.)
NUCLIDES- CCCC MIXING TABLE EXTRA

ON TAPE -IDENTIFICATION MIXTURE COMPONENT ATOM DENSITY XSECT ID'S
1- l' 1 1 1.00000E+00 ;

2 2 2 2 1.00000E+00 |i

l' l

! l
. ELAPSED TIME 0.01 MIN.

54389 LOCATIONS WILL-BE USED

34* ARRAY 102 ENTRIES READ

-0T

35* ARRAY 52 ENTRIES READ

36$ ARRAY "51 ENTRIES READ

39$ ARRAY- 2 ENTRIES READ

40$ ARRAY-- 2 ENTRIES READ

OT
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CYLINDER OPTIMIZATION UO2F2 SCUsTION DENSITY VARIATION
- NEUTRON GROUP PARAMETERS

- GP' ENERGY LETHARGY MID PT BROAD GP- CALC GROUP RIGHT LEFT
BOUNDARIES SOUNDARIES. VELOCITIES' NUMBERS TYPE- BAND ALBEDO ALBEDO

li 2.00000E+07.-6.93147E-01 4 . 60 5:81 E + 0 9 - 0 0 1
.2 6.43400E+06 -4.4098EE-01- 2.88737E+09- 0 0 2
3 3.00000E+06 1.20397E+00 2.12201E+09 0 0 -3
4 1.85000E+06 1.68740E+00- 1.75673E+09 0 0 4
.5 1.40000E+06 1.96611E+00 - 1.46535E+09 C 0 5-

6 9.00000E+05 .. 2.40795E+90- 1.06619E+09 0 0 6
7. 4.00000E+05' 3.21888E+00 6.07557E+08 0 0 7
8 1.00000E+05 4.60517E+00 2.72415E+08 0- 0 8
9 1.70000E+04 =6.37713E+00-- 1.13526E+08 0 0 9-

-10 3.00000E+03 8.11173E+00 4.82126E+07 0 0 10
11 5.50000E+02 9.80818E+00 2.05946E+07 0 0 11

. 12 z . 1.00000E+02 1.15129E+01 1.01036E+07 0- 0 12a

13 3 00000E+01 1.27169E+01 5.695E4E+06 0 0 13 +

14- 1.00000E+01 1.38155E+01' 3.2095~7E+06 0 0 14
15 3.04999E+00 1.50030E+01 2.1060'1E+06 0 0 15
16- 1.77000E+00 ~-1.55471E+01: 1.70521E+06 0 0 15
17 1.29999E+00 1.58557E+01 1.52544E+06 0 0 15

-18 1.12999E+00 ' 1.59959E+01 1.42867E+06 0 0 15
19 .1.00000E+00 - 1.61181E+01- 1.31002E+06 0 0 15
20'- 8.00000E-01. 1.63412E+01 ~' 9.05898E+05 0 0 15
21 4.00000E-01 - 1.70314E+01 8.13313E+05 0 - 0 15
22 - 3.25000E-01 1.71 20E+01 6.90069E+05 0 0 15 *

23 2.25000E-01 1.76098E+01 4.86933E+05 0 0 15
24 9.99998E-02. 1.84207E+01 3.5776CE+05 0 0 15
- 25 - 5.00000E-02 1.91138E+01 . 2.7189BE+05 0 0 15
26- 3.00000E-02 ' 1.96246E+01 1.8728%E+05 0 0 15
27 1.00000E-02 .2.07233E+01 8.88202:E+04 0 0 15
28 - 1.00000E-05 2.76310E+01

>

(

.

h

%
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CYLINDER OPTIMIZATION 002F2 SOLUTION DENSITY VARIATION

.MIXTORE ORDER P(L) ACTIVITY TABLE QUADRATURE CONSTANTS

'1' -1
' BY ZONE MATL NO. REACTION WEIGHTS DIRECTIONS REFL DIREC WT X CCSBY ZONE

3 0 -1.45209E-01 3 0
2 2 3 1.35762E-02 -1.02679E-01 3 -1,39399E-03'
3 1.35762E-02 1.02679E-01 2 1.39399E-03

' 4 0 -3.28296E-01 8
.

o
5 1.55634E-02 -3.03306E-01 8 -4.72046E-03
6 1.55634E-02 -1.25633E-01 7 -1.95528E-03
7 1.55634E-02 .1.25633E-01 6 1.95528E-03
8 1.55634E-02 3.03306E-01 5 4.72046E-03
9 0 -5.00682E-01 15 0

10 1.58597E-02 -4.83622E-01 15 -7.67012E-03
11 1.58597E-02 -3.54036E-01 14 -5.61492E-03
12 1.58507E-02 -1.29586E-01 13- -2.05520E-03
13 1.58597E-02 1.29586E-01 12 2.05520E-03
14 1.58597E-02- 3.54036E-01 11 5.61492E-03
15 1.58597E-02 4.83622E-01 10 7.67012E-03

~16 0 -6.55259E-01 24 O'
.17 1.55786E-02 -6.42668E-01 24 -1.00119E-02.

18 1.55786E-02 -5.44828E-01 23 -8.48766E-03
19 1.55786E-02 -3.64042E-01 22 -5.67127E-03
20 1.55786E-02 -1.27835E-01 21 -1 99149E-03
21 1.55786E-02 1.27335E-01 20- 1.99149E-03 4

22 1.55786E-02 3.64042E-01 19 5.67127E-03
23 1.55786E-02 5.44828E-01 18- 8.4816CE-03

'24 1.55786E-02 6.42668E-01- 17 1.00113E-02
25 0 -7.86275E-01 35 0
26 1.49596E-02 -7.76595E-01 35 -1.16175E-02
27- 1.49596E-02 -7.00576E-01 34 -1.04803E-02
28 1.49596E-02 -5.55981E-01 33 -8,51724E-03
29 1.49596E-02 -3.56961E-01 32- -5.34000E-03
30 1.49596E-02 -1.23001E-01 31 -1.84004E-03
31 1.49596E-02 1.23001E-01 30 1.84004E-03
32 . 49596E-02 3.56961E-01 29 -5.34000E-03
33 1.49596E-02 5.55981E-01 28 8.31724C-03

" 34 1.495046-02 7.00576E-01 27' 1.04303E-02
35 1.49596E-02 7.76595E-01 2E 1.16175E-02
36 0 -8.88943E-01 48 0'

3' 1.40964E-02 -8.8133SE-01 48 -1.24237E-02
'' s 1.40964E-02 -8.21277E-01 47 -1.15770E-02
39 1.40964E-02 -7.05246E-01. 46 -9.94141E-03
40 1-40964E-02 -5.41155E-01 45 -7.62831E-03.

41 1.40964E-02 -3.40184E-01 44 .-4.79536E-03
42 1.40964E-02 -1.16030E-01 43- -1.63561E-03'

43 1.40964E-02 .1.1603nE-01 42 1.63561E-03
44 1.40964E-02 3.4011dE 01- 41 4.79536E-03
45 1.40964E-02 5.41155E-01 40 '7.62831E-03
46 1.40964E-02- 7-.05246E-01 39 9.94141E-03
47 1.40964E-02 '8.21277E-OL 38 1;15770E-02
48 1.40964E-02 8.81338E-01- 37 1.24237E-02
49 0 -9.59531E-01 63 0-
.50 1.30431E-02 -9.53497E-01 _63 -1.24366E-02
51 1,30431E-02 -9.05685E-01 .62 -1.18129E-02
52 1.30431E-02 -8.12458E-01 61 -1.05970E-02
53 1.30431E-02 -6.78491E-01' 60 ' -8.84962E-03
54 1.30431E-02 -5.10501E-01: 59' -6.65851E-03
55 1.30431E-02 -3.16913E-01. -58 -4.13352E-03
56 1.30431E-02 -1.07433E-01 57' '-1.40126E-03
57 1.30431E-02 1.07433E-01 56 1.40126E-03
58 :1.30431E-02- 3.16913E-01 55 4.13352E-03
59, 1.30431E-02 5.10501E-01: 54 .6-65851E-03-.
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60 '1.30431E-02- G.78491E-01' .53 - 8.84962E-03-
61 1.30431E-02 8.12458E-01 52 1.05970E-02
62- 1.30431E-02 9&O5685E-01 51 1.18129E-02 >

63 1.30431E-02 9.53497E-01 50 1.24366E-02
64 0 -9.95476E-01. 80 0
:65 1.18407E-02 -9.90683E-01' 80. -1.17303E-02 -

66 1 18407E-02.-9.52611E-01 79 --1.12795E-02
67 1.18407E-02 -8.77931E-01 78 -1.03953E-02-
68 1.18407E-02 -7.69513E-01 77 -9.11155E-03
69 1.18407E-02 -6.31523E-01 76 -7.47765E-03
70 1.18407E-02 -4.69264E-01 75 -5.55640E-03
71 1.18407E-02 -2.88971E-01 74 -3.42161E-03
72 1.18407E-02 -9s75737E-02 73 -1.15534E-03
73 1.18407E-02 9.75737E-02 72 1.15534E-03
74 1.18407E-02 2.88971E-01 71 3.42161E-03-
75 :1.18407E-02 4.69264E-01 70 - 5.55640E-03
76 1.18407E-02 6.31523E-01 69 7.47765E-03
77 1 18407E-02 7.69513E-01 68 9.11155E-03
78 1.18407E-02 8.77931E-01 ^7 1.03953E-02
79 1.18407E-02 9.52611E-01 1.12795E-02
80 1.18407E-02 9.90683E-01 o. 1.17303E-02

CONSTANTS FOR.P( 3) SCATTERING

ANGL SET 1 SET 2 . . SET 3 SET 4 SET 5 :1
1 -1.45209E-01 9.68370E-01 1.82608E-02 -3.46314E-01 -2.42061E-03
2 -1.02679E-01 9.68370E-01 0.00000E+00 -2.44881E-01 1.71162E-03
3 1.02679E-01 9.68370E-01 0.00000E+00 2.44881E-01 -1.71162E-03
4 -3.28296E-01 8.38332E-01 9.33384E-02 -6.95818E-01 -2.79727E-02
-5 -3.03306E-01 8.38332E-01. 6.00002E-02 -6.42852E-01 -1.07047E-0?
6 -l.25633E-01 8.38332E-01 -6.60001E-02 -2.66279E-01 2.58435E-02
7 1,25633E-01 '8.38332E-01 -6.60002E-02 2.66278E-01 -2.58435E-02
8 3.03306E-01 ~8.38332E-01 -6.60002E-02 6.42852E-01 1.07047E-02
9 -5.00682E-01 6.23976E-01 2.17097E-01 -8.42114E-01 -9.92261E-02

, 10 -4.83622E-01 6.23976E-01- 1.88012E-01 -8.13419E-01 -7.01634E-02
| 11 -3.54036E-01 6.23976E-01 0.00000E+00 -5.95464E-01 7.01634E-02

12 -1.29586E-01' 6.23976E-01 -1.88012E-01,-2.17955E-01 7.01634E-02
13 1.29586E-01. 6.23976E-01 al.88012E-01: 2.17955E-01 -7.01634E-02
14 3.54036E-01 6.23976E-01 0.00000E+00 5.95464E-01 -7.01633E-02
15 4.83622E-01- 6;23976E-01 1.88012E-01 8.13419E-01 7.01634E-02 '!16 -6.55259E-01 3.55954E-01 3.71840E-01.-7.43610E-01 -2,22422E-01 1

17 -6.42668E-01 3.55954E-01 3.43536E-01 -7.29322E-01.-1.84938E-01
18 -5.44828E-01 3.55954E-01~ 1.42297E-01 -6.18289E-01 4.33927E-02
19 -3.64042E-01- -3.55954E-01 -1342297E-01 -4.13127E-01 2-18149E-01.

20 -1;27835E+01 3.55954E-01 -3.43535E-01 -1.45071E-01 1.23571E-01
21 1.27335E-01 3.55954E-01 -3.43335E-01 - 1.45071E-01 -1.23571E-01
22 3.64042E-01 3.55954E-01 -1.42297E-01 4.13128E-01 -2.18148E-01
23 5.44828E-01 13.55954E-01 -1.42297E-01 6.18289E-01 -4.33923E-02
24 6.42668E-01: 3.55954E-01- 3.43535E-01 7.29322E-01' 1.84937E-01
25 -7.86275E-01 .7.26566E-02 .5.35402E-01~-4.37607E-01.-3.84294E-01
26 -7.76595E-01 -7.26566E-02.'5.'09197E-01.-4.32219E-01 -3.42408E-01-

27 -7.00576E-01'.7.26566E-02.'3.14701E-01=-3.89911E-01 -6.01170E-02
28 -5.55981E-01 7.26566E-02 0.00000E+00 -3.09435E-01 '2.71737E-01 'j
29 -3.56962E-01- '7.26566E-02.-3.14700E-01 -1.98670E-01 '3.79563E-01-
30 -1.23001E-01 -7.26566E-02 -5.09197E-01 -6.84571E-02 1.74466E-01.
31. 1.23001E-01 7.26566E-02 -5.09197E-01 6.84569E-02 -1.74466E-01.
32 3.56962E-01 --7.26566E-02 -3:14701E-01 '1.98670E-01 -3.79563E-01

.33 5.55981E-01' 7.26566E-02- 0.00000E+00- 3.09435E-01 -2.71737E-01
34 -7.00576E-01- 7.26566E-02 3.14701E-01' 3.89911E-01_ 6.01166E-02
35 7.76595E-01' 7,25566E-02.45.09197E-01'.14.32213E-01 3.42408E-01
36 -8.88943E-01'-1.85331E-01n 6.84351E-01 -2.66175E-02--5.55344E-01
37 -8.81338E-01 -l.85331E-01 '6.61032E-01 -2.63898E-02 -5.13071E-01
38'-8.21277E-01 -1.85331E-011-4.83909E-01 -2.45914E-02 -2.12521E-01.
39 -7.05246E-01 ~-1~.85331E-01''1.77123E-01.-2.11171E-021 .2.12521E-01
40--5.41155E-01 -1.85331E-011-1.77123E-01 -1.62037E-02' 5.13071E-01'
41 '-3. 40185E-01 -l i S5331E-01. :-4. 8 3 90 8 E-01. -l . 018 61E-02 - 5.13071E-01
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42f-1:16031E-01 -1.85331E-01 -6 61032E-01L-3.47429E-03- 2.12521E-01
443 1.16030E-01 -1.85331E-01 -6 61032E-01' 3.47629E-03 -2.12521E-01".

J44 13.40184E-01.-l.S5331E-011-4.83909E-01 1.01861E-02 -5.13071E-01'
45 5.41155E-01 -1.85331E-01!-1.77122E-01 1.62037E-02 -5.13071E-01:

i 46 7.05246E-01 -1.85331E-01 1.77123E-01' -2.11171E-02 -2.12520E-01'-:

- 47 8.21277E-01 -1.85331E=01' 4.83909E-01 2.45914E-02 2.12521E-01
' 48 8.81338E-011-1.85331E-01- 6.61032E-01. 2.63898E-02 5.13071E-01

'

49 -9.59531E-01 -3.81049E-01 -7197349E-01'E3.54609E-01 -6 98420E-01.

Su -9.53497E-01'-3.81049E-01 7.77357E-01 .3.52379E-01 -6.59226E-01
.51 -9,05685E-01'-3.81049E-01 - 6.23393E-01 3.34709E-01 -3.71582E-01'

"52 -8.12458E-01 -3.81049E-01J.3;45957E-01 ~3.00256E-01 7.81980E-02-
; 53 -6.78491E-01 -3.81049E-01 ' O.00000E+00 2.50746E-01 4.93857E-01
' 54 -5.10501E-01 -3.81049E-01.-3.45957E-01 1.88663E-01- 6.940 -01

55"-3.16914E-01 -3.81049E-01.-6.23392E-01 1.17120E-01 5.9137,. -01
156 -1.07434E-01 -3.81049E-01f-7.77357E-01 3.97038E-02 2.30675E-01
57 1.07434E-01 -3.81049E-01'-7.77357E-01 -3.97037E-02.-2.30674E-01

-%8 3i16913E-01 -3.51049E-01.-6.23392E-01 -1.17120E-01 -5.91369E-01
.59 5.10501E-01 -3.81049E-01 -3.45957E-01 -1.88663E-01 -6.94028E-01
60' 6.78491E-01 -3.81049E-01 ' 0;00000E+00~-2.50746E-01 -4,93857E-01
.61 8.12458E-01 -3.81049E-01 3.45957E-01 -3 00256E-01 -7.81980E-02
62 .9.05685E-01.-3.81049E-01- 6.23392E-01 -3.34709E-01 3.71581E-01
63 9.53437E-01.-3.81049E-01 .7.77357E-01 -3;52379E-01 6.59227E-01

~

64 -9,9 5 47 6 E - 01. . - 4. 8 6 45 9 E - 01 8158207E-01 5.82086E-01 -7.79888E-01 ,

65:-9.90682E-01 -4.86459E-01 8.41717E-01" 5.79283E-01 -7.46306E-01
66 -9.52611E-01.-4.86459E-01 7.13573E-01 5.57021E-01.-4.94755E-01
67 ~8.77931E-01 -4.86459E-01 . 4.76794E-01 5.13354E-01--7.64421E-02
'68 -7.69513E-01 -4.86459E-01 1.67427E-01 .4.49958E-01 3.67638E-01<

69 -6.31523E-01 -4,86459E-01 -1.6742SE-01 3.69271E-01 .6.87800E-01
'

70 -4.69264E-01 -4.86459E-01 -4 76794E-01 2.74393E-01 7.76133E-01
~71'-2.88972E-01 -4.86459E-01 -7.13573E-01 1,68971E-01 '6.02862E-01
72 -9.75736E-02'-4.86459E-01 -8.41717E-01 5,70544E-02 2.2C389E-01
73 '9.75733E-02 ~4.86459E-01 -8.41717E-01 -5.70542E-02.-2.26389E-01
74.'2.88972E-01 -4:.86459E-01 -7.13573E-01 -1.68971E-01 -6.02862E-01
75 ,4.69264E-01'-4.86459E-01 -4.76795E-01f-2.74393E-01 -7.76133E-01
76 6.31523E-01 -4,86459E-01 -1.67427E-01.-3.69271E-01 -6.87800E-01

.77 7.69513E-01 -4.86459E-01 1.67428E-01 -4.49958E-01 -3.67637E-01
78 8.77931E-01.-4.86459E-01 4.76794E-01:-5.13354E-01 7.64421E-02
79 9.52611E-01 -4.86459E-01 7.13573E-01 -5.57021E-01 '4.94756E-01.-

80 9.90632E-01 -4.86459E-01- 8.41717E-01 -5.79283E-01 7.46306E-01
,
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IN7: R ',D II - MID PTS ' ZONE NO.- AREAS VOLUMES DENS FACT RADIUS MOD SPEC (INT).
1 0 4-45313E-01: 1 0 2.49195E+00 0
2 8.90625E-01- 1.33594E+00- 1 5.59596E+00 7.47585E+00 0

'

:3 1.78125E+00 2.22656E+00- 1- 1.11919E+01 1.24597E+01
4 2.67188E+00 3.11719E+00- 1 1.67879E+01 1.74436E+01
5 3,56250E+00 4.00781E+00 1 2.23838E+01 2.24276E+01
6. 4.45313E+00 4.89844E+00 1- 2.79798E+01 2.74115E+01
7. 5.34375E+00 5.78906E+00 1 3.35758E+01 3.23954E+01
8: 6.23438E+00| 6.67969E+00 1 3.91717E+01 3.73793E+01
9 7.12500E+00 7.57031E+00 1 4.47677E+01 4.23632E+01
10 8.01563E+00 8.4G094E+00 1 5.03636E+01 4.73470E+01
11 8.90625E+00 - 9.35156E+00- 1 =5.59596E+01 5.23311E+01
12 9.79688E+00 -1.02422E+01 1 6.15556E+01 5.73148E+01
13' 1.06875E+01 1.11328E+01 1 6.71515E+01 6.22988E+01
14 1.15781E+01 1.20234E+01 1 7,27475E+01' 6.72827E+01
15 .1.24688E+01 1.29141E+01 1 7.83435E+01 7.22666E+01
16 1.33594E+01- 1.38047E+01 1 8.39394E+01 7.72505E+01
17 1.42500E+01 1.47500E+011 2 8.95354E+01 9.26769E+01'
18 1,52500E+01 .1.57500E+01 2 9.5S186E+01 9.89602E+01
19 1.62500E+01 1.67500E+01. 2 1.02102E+02 1.05243E+02
20- 1172500E+01 1.77500E+01 2 1.08385E+02 1.11527E+02
21 1.82500E+01- 1.87500E+01 2 '1.14668E+02 1.17810E+02
22: 1.92500E+01 1.97500E+01 2 1.20951E+02- 1.24093E+02
23 2.02500E+01-- 2.07500E+01 2 1.27234E+02 1.30376E+02
24: 2.12500E+01 2.17500E+01 2 1,33518E+02 1.36659E+02 ~,

25. 2.22500E+01' 2.27500E+011 2 - 1. 3 9 8 01 E + 0 2. 1.42943E+02
2S ~2.32500E+01 2.37500E+01 2 .1 '. 4 6 0 8 4E + 02- 1.49226E+02
27- 2.42500E+01 2.47500E+01 2 1.52367E+02 1.55509E+02
28.-2.52500E+01' 2.57500E+01 2 1.58650E+02 1.61790E+02
29- 2.62500E+01''2.67500E+01 2 1.64934E+02 1.68076E+02
30 2.72500E+01 2.77500E+01 2 1.71217E+02 1.74357E+02
31 2.82500E+01 2.87500E+01- 2 1.77500E+02 1.80643E+02
32 2.92500E+01- 2.97500E+01 2 1.83783E+02- 1.86924E+02'
33 .3.02500E>01 3-07500E+01 -2 1.90066E+02 1.93209E+02.

34 3.12500E+01- 3.17500E+01 2 1.96350E+02 1.99490E+02
35 3.22500E+01 3.27500E+01- 2 2402633E+02 2.05775E+02
36 3.32500E+01 3.37500E+01. 2 2.08916E+02 2.12057E+02
37 3.42500E+01 3.47500E+01 2 2.15199E+02 2.18340E+02
38 3.52500E+01 3.57500E+01- 2 2.21482E+02. 2.24625E+02
39 3.62500E+01 3.67500E+01- 2 2.27765E+02 2.30906E+02'
40 3.72500E+01 3.77500E+01 2 2.34049E+02. 2.37191E+02
41 3.82500E+01 '3.87500E+01 2 2.40332E+02 2.43473E+02
42 3a92500E+01 3.97500E+01 .2 2.46615E+02 2.49756E+02
43 4.02500E+01: 4.07500E+01 2

.'2.52898E+02
2.56035E+02'

44 4.12500E+01 4.17500E+01 2 2.59181E+02 2.62324E+02
45 '4.22500E+01' 4.27500E+01- 2 2165464E+02 2.68605E+02
48 4.32500E+01 4.37500E+01 .2 2.-71748E+02 2 74891E+02
47' 4.42500E+01'- 4.47500E+01- 2 2.78031E+02- 2.81172E+02
48 4.52500E+01, 4.57500E+01~ 2 2.84314E+02- 2.87457E+02.
49 4.62500E+01 -4.67500E+01:- 2 2.90597E+02 2.93738E+02-
50 4.72500E+01 4.77500E+01 2 -2.96880E+02- 3.00023E+02-
51. 4.82500E+01' 4.87500E+01 '.2 1.03164E+02 3.06305E+02'
52 4.9250GE+01- 3.09447E+02

ELAPSED TIME-- 0.01 MIN.
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OUTER'INNERJ 1: 'SALANCE EIGENVALUE 1.- SOURCE .1 - SCATTER 1-- UPSCAT' SEARCH ' TIME4

: ITER-ITERS'
. . .. . . _ . RATIO RATIO RATIO PARAMETER (MIN)

1 .. 0-:6.52256E*16 '1.09006E+00' 6.18371E-01 1.00000E+00 0.00000E+00 0.00000E+00- 0.0172
2 '215 1;1E257E-02- 9.S9730E-01 -2.39212E+00 -6.74798E-01 -6.01810E-02- 0.00000E+00 0.2815
3 416 4.07766E-03 1.04958E+00L.8.67638E-02 -2.61934E-01 -1.76701E-02 0.00000E+00 0.5303 *

.
-4 609 1.95727E-03 1.04353E+00 ,6.05931E-02 -1.35347E-01.'-7.87634E-03 0,G0000E+00 0.7697~

- 5 .794 9.77101E-04 1.03513E+00 -3.70344E-02 -7.32395E-02 -3.83155E-03 0.00000E+00 1.0003
6 969 4.96529E-04 1.02913E+00 2.11858E-02 -3.90259E-02 -1.93640E-03 0,00000E+00 1.2203
7 1136 -2.53626E-04. liO2549E+00 -l.16758E-02 -2.06019E-02 -9.95078E-04 0.00000E+00 1.4320
8 1302 ~1.29377E-04 1.02340E+00~ 6.29677E-03 -1.07989E-02 -5.14757E-04 0.00000E+00 1.6423 -

9 1463 6.60475E-05 1.02221E+00 3.36663E-03 -5.63882E-03 -2.68256E-04 0.00000E+00 1.8470
'

10 1613 3;36432E-05 1.02153E+00 1.79729E-03 -2.94729E-03--1.40582E-04 0.00000E+00 2.0382
'

'll 1763 1.70069E-05' 1.02115E+001 9.60422E-04 -1.54301E-03 -7.39537E-05 0.00000E+00. 2.2307
12 1917 8.48794E-06 1.02093E+00 5.15756E-04 -8.09445E-04 -3.91047E-05 0.00000E+00 2.4272
13 2070 4.14742E-06. 1.02080E+00 2.79626E-04 -4.26746E-04 -2.08662E-05 0.00000E+00 2.6232
- 14 2219 1.92906E-06 1.02073E+00 1.53420E-04 -2.26860E-04 -1.12433E-05 0.00000E+00 2.8128-. ;

15 . 2364 7.94970E-07 1.02068E+00 8.54837E-05 -1.21759E-04 -6.12875E-06 0.00000E+00 2.9992.
GRP TO GRP INNER MFD MAX. FLUX MSF' MAX. SCALE COARSE -

ITERS INT. DIFFERENCE INT. FACTOR- MESH >

l' 1 1 1 6.56421E-05 51 -9.99984E-01 6 '

2 2 1 16 6.63S53E-05- 6 -l 00003E+00' 9'

.

3 3 1 16 7.05273E-05 6' 1.00002E+00 10
4 4 1 16 6.81328C-05 41'1.00002E+00 -13
5 5 1 16 5.67761E-05 3 1.00003E+00 17-
6 6 1 1 4.68023E-05 3~ 1.00004E+00 17 .
7 7 1 1 3.71492E-05 2 1.00005E+00 26
8 8 1 1 3,35391E-05 2 1.00005E+00 = 43 .
9- 9 1 1 3.15431E-05 l' 1.00004E+00 :51-

10 10 1 1 3.05337E-05 1 1.00004E+00 -51'
11 11 1 1 2.92246E-05 1 1.00004E+00 51
12 12 1 1 3.46801E-05 1 1.00003E+00 51-
13 13 1 1 3.56002E-05 I!- 1.00003E+00, ?511i

14 14 1 1 3.45999E-05 1 1.00003E+00, 51-
15 15 2 51 6.25385E-07 38' 1.00000E+00 51
16' 16 2 51 1.70292E-06' 51 1.00000E+00 51
17 17 2 51 1.96029E-06 51 1.00000E+00 .51
18 18 2 51 l'90423E-06 51 1.00000E+00' 51.

19 19 2 51 2.27658E-06 51 ~1.00000E+00 51
20 20 2 51 1.76073E-06 37 9s99999E-01- 51 +

21 21~ 2 51 2.49107E-06 51. 9.99999E-01: 51;<

22 22 2 51 . 2.25526E-06 51 9.99999E-01 51
23 23 1 41' 2.95358E-05 41- 1.00005E+00 51
24 24 1 42 8.06803E-05 42 1.00016E+00- 51 >

25 '25' 2
~50 - 1.85559E-06 35 1.00000E+00 51
50. 8.87684E-07 36 1.00000E+00 -51

'

26 26 2
'

- .
. 27 27 - 2 51 3 28574E-06- 51 9.99997E-01- 15 1

16 2402 -4.05256E-07 1.02072E+00 8.46005E-06 -5.11791E-05 -6.68643E-07 0.00000E+00 3.0468'
FINAL MONITOR

LAMSDA 1.02071E+00 PRODUCTION / ABSORPTION 1.02289E+00 ANGULAR FLUX ON- 16.

ELAPSED TIME' ; 3.05" MIN.

a

- _

N 3 _ us- .P.- P. W s'mye. -Di. &'H9'*b'' YF '#"Sr-." "CW".'t''.we 'r.** '.t' ' '*>a.l*9Wf'g h .'T .'*"""e'"" 'M D we 4 1.-6."%+T.+s' .N'M h '.e-E .2 m .a- W=n--- '---a- --A---- --------.-----d-* - - - * - * -



CYLINDER OPTIMIZATION UO2F2 SOLUTION DENSITY VARIATION'

INT. ZONE NUMBER RADIUS INT. MIDPOINT AREA VOLUME PROD DENSITY
1 1- 0.00000E+00 4.45313E-01 0.00000E+00 2.49195E+00 5.05669E-03
2 1 8.90625E-01 1.33594E+00 5.59596E+00 7.47585E+00 1.50891E-02
3 1 1.78125E+00 2.22656E+00 1.11919E+01 1.24597E+01 2.48772E-02
4 1 2.67188E+00' 3.11719E+00 1.67879E+01 1.74436E+01 3.42663E-02
5 1 3.56250E+00. 4.00781E+00 2.23838E+01 -2.24276E+01 4.30920E-02
6 1 4.45313E+00 4.89844E+00 2.79798E+01 - 2.74115E+01 5.12238E-02
7 1 5.34375E+00 5;78906E+00 3,35758E+01 3.23954E+01 5.84966E-02
8 1 6.23438E+00 6.67969E+00 3.91717E+01 3.73793E+01 6.48380E-02
9 1 7.12500E+00 7.57031E+00 4.4767'E+01 4.23632E+01 7.00980E-02

10 1 8.01563E+00 8;46094E+00 5.03636E+01 1 4.73470E+01 7.43674E-02
11' 1 8.90625E+00. 9.35156E+00 5.59596E+01 5.23311E+01 7.76172E-02
12 1- 9.79688E+00 1.02422E+01 6.15556E+01 5.73148E+01 8.04978E-02
13 1 1.06875E+01 1.11328E+01 6.71515E+01 6.22988E+01 8.36368E-02
14 1 1.15781E+01 1.20234E+01 7.27475E+01 6.72827E+01 9.00333E-02
15 1 1.24688E+01 .1.29141E+01 7.83435E+01 7.22666E+01 1.03674E-01
16 1 1.33594E+01 1.38047E+01 8.39394E+01 7.72505E+01 1.43843E-01
17- -2 1.42500E+01 1.47500E+01 S.95354E+01 9.26769E+01 0.00000E+00
18 2 1.52500E+01' 1 57500E+01 9.58186E+01' 9.89602E+01 0.00000E+00.

19 2 1.62500E+01 1.67500E+01 1.02102E+02 1.05243E+02' O.00000E+00
:20 2 1.72500E+01' 1.77500E+01 1.08385E+02'21.11527E+02 .0.00000E+00
21 2 1.82500E+01 1.87500E+01 1.14668E+02. 1.17810E+02 0.00000E+00
22 2 '1.92500E+01 1,97500E+01 1.20951E+02 1,24093E+02 0.00000E+00
23 2 2.02500E+01- 2.07500E+01 1.27234E+02 1.30376E+02 0.00000E+00
24 2 2.12500E+01 2.17500E+01 1.33518E+02 1.36659E+02 0.00000E+00
25 2 2.22500E+01 2.27500E+01 1.39801E+02 1.42943E+02 0.00000E+00
26 2 2.32500E+01- 2.37500E+01 1.46084E+02 1.49226E+02 0.00000E+00
27 2 2.42500E+01 2.47500E+01 1.52367E+02 1.55509E+02 0.00000E+00
28 2 2.52500E+01 2.57500E+01 1.58650E+02 . 1.61790E+02 0.00000E+00
29 2 2.62500E+01. 2.67500E+01 1.64934E+02 1.68076E+02 0.00000E+00
30 2 2.72500E+01 2.77500E+01- 1.71217E+02 1.74357E+02 0.00000E+00
31 2 2.82500E+01 2.87500E+01'.1.77500E+02 1.80643E+02 0.00000E+00
32 2 2.92500E+01 2.97500E+01 1.83783E+02 1.86924E+02 0.00000E+00
33 2 3.02500E+01 3.07500E+01 1.90066E+02 1.93209E+02 0.00000E+00
34 2 3.12500E+01 3.17500E+01 1.96350E+02 1.99490E+02 0.00000E+00
35 2 3.22500E+01. 3.27500E+01- 2.02633E+02 2.05775E+02 0.00000E+00
36 2 3.32500E+01 3.37500E+01 -2.08916E+02 2.12057E+02 0.00000E+00
37 2 3.42500E+01 3.47500E+01 2.15199E+02 2.18340E+02 0.00000E+00
38 2 3.52500E+01 3.57500E+01 2.21482E+02: 2.24625E+02 0.00000E+00
39 2 3.62500E+01 3.67500E+01 2.27765E+02 2.30906E+02 0.00000E+00
40 2 3.72500E+01 3.77500E+01 2 34049E+02 2.37191E+02 0.00000E+00
41 2 3.82500E+01 3.87500E+01 ~2.40332E+02 2.43473E+02. 0.00000E+00.
42 2 3.92500E+01 3.97500E+01- 2-46615E+02 2.49756E+02 0.00000E+00.

43 2 4.02500E+01 4.07500E+01 J2.52898E+02. 2.56035E+02 0.00000E+00-
44 2 4.12500E+01- 4.17500E+01 2.59181E+02 2.62324E+02 0.00000E+00
45 2 4.22500E+01 -4.27500E+01 2.65464E+02 2.68605E+02 0.00000E+00
46 2 4.32500E+01 -4.37500E+01 2.71748E+02 -2.74891E+02 0.00000E+00
47 2 4.42500E+01- 4.47500E+01 2.78031E+02 2.81172E+02 0.00000E+00
48 2 4.52500E+01 4.57500E+01 2.84314E+02- 2.87457E+02 0.00000E+00
49 2 4.62500E+011 4.67500E+01 2.90597E+0212.93738E+02 0.00000E+00.
50 2 4.72500E+01 4.77500E+01 2.96880E+02 3.00023E+02, 0.00000E+00
51 2 4,82500E+01 4.87500E+01 3.03164E+02' 3.06305E+02 0.00000E+00
52 4.92500E+01- 3.09447E+02-
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CYLINDER OPTIMIZATION UO2F2 SOLUTION DENSITY VARIATION

TOTAL FLUX

INT. -GRP. 1 GRP. 2 GRP. 3 GRP. 4 GRP, 5 GRP. 6 GRP. 7 GRP. 8
1 3.85992E-04 2.95306E-03 3.48941E-03 2.07897E-03 2.9569BE-03 4.55919E-03 4.42979E-03 3.33746E-03 >'sc

'2 3.84052E-04 2.93760E-03 3.47105E-03 2.06798E-03 2.94132E-03 4.53503E-03 4.40638E-03 -3.31987E-03_ '

3- 3.80082E-04 2.90661E-03 3.43428E-03 2.04607E-03 2.91019E-03 4.48706E-03 4.35986E-03 3.28487E-03
4 3.74276E-04 2.86098E-03 3.38009E-03 2.01370E-03 2.86405E-03 4.41583E-03 4.29071E-03 3.23280E-03
5 3.66661E-04' 2.80100E-03 3.30880E-03 1.97107E-03 2.80329E-03 4.32194E-03 4.19944E-03 3.16401E-03

-6 3.57297E-04 2.72710E-03 3.22093E-03 1.91851E-03 2.72831E-03 4.20603E-03 4.08674E-03 3.07908E-03
.

7 3.46287E-04 2.64016E-03 3.11754E-03 1.85668E-03 2.64009E-03 4.06942E-03 3.95373E-03 2.97865E-03
8 3.33726E-04 2.54096E-03- 2.99950E-03 1.78602E-03 2.53925E-03- 3.91310E-03 3.80129E-03 2.86343E-03
9 3.19814E-04 2.43124E-03 2,86884E-03 1.70779E-03 2.42763E-03 3.73941E-03 3.63114E-03 2.73421E-03
10 3.04683E-04 2.31192E-03 '2.72663E-03 1.62259E-03 2.30585E-03 3.54918E-03 3.44401E-03 2.59155E-03
11 2.88723E-04 2.18637E-03 2.57674E-03 1.53273E-03- 2.17740E-03 3.34667E-03 3.24238E-03 2.43601E-03
12 2.72060E-04 2.05512E-03 2.41967E-03 1.43834E-03 2.04202E-03 3.13117E-03 3.02532E-03 2.26706E-03,

13 2.55414E-04 1.92466E-03 2.26278E-03 1.34382E-03 1.90613E-03 2.90991E-03 2.79610E-03 2.08398E-03
14 2.38242E-04 1.78913E-03 2.09866E-03 1.24386E-03 1.76041E-03 2.66992E-03 2.54470E-03~ 1.88247E-03
15 2;21450E-04 1.66095E-03 1.94150E-03 1.14789E-03 1.61858E-03 2.42454E-03 2.27351E-03 1.65832E-03
16 1.91392E-04 1.41105E-03. 1.63975E-03 9.65511E-04 1.35398E-03 2.02550E-03 1.89719E-03 1.39128E-03
17 1.42819E-04 9.79016E-04 1~.12543E-03 6 56056E-04 9.11453E-04 1.41525E-03 1.39379E-03 1.08074E-03
18 1.07632E-04 6.74731E-04 7.64908E-04 '4438227E-04 5.98943E-04 9.63467E-04 9.97158E-04 8.07989E-04
19 8.68931E-05 5.11544E-04 5.74364E-04 3.26596E-04 4.42176E-04 7.18358E-04 7.48684E-04 6.09301E-04
20 7.16113E-05. 3.94970E-04 4.38454E-04' 2.45766E-04' 3.27505E-04 5.34545E-04 5.61499E-04 4.60019E-04
21 5.99217E-05 3.10796E-04=-3.41500E-04 1.89550E-04 2.50230E-04 4.08702E-04 4.28592E-04 3.50053E-04
22 5.06003E-05 2.47030E-04 2.68655E-04 1.47483E-04 1.92367E-04 3.13144E-04 3.27823E-04 2.67770E-04
23 4.30561E-05 1.98259E-04 1.13492E-04 1 16094E-04 1.50052E-04 2.43339E-04 2.53805E-04 2.06505E-04
24 3.68491E-05- 1.60182E-04 1.70788E-04 9.19789E-05 1.17734E-04 1.89808E-04 1=.97214E-04 1.60206E-04
25 3.1694BE-05 1.30223E-04 1.37499E-04 7.34035E-05 9.32085E-05 1.49439E-04 1.54687E-04 1.25224E-04
26 2.73746E-05 1.06384E-04 1.11237E-04 5'.88736E-05 7.41692E-05 1.18153E-04 1,21835E-04 9.84385E-05
27 2.37289E-05 8-72976E-05- 9 03999E-05 4.74643E-05 5.93945E-05 9.40672E-05 9.66869E-05 7.78956E-05.

28 2.06336E-05 7.19072E-05 7.37432E-05. 3.84216E-05' 4.77732E-05 7.52049E-05 7 70479E-05 6.19576E-05
29 1.79921E-05 5.94357E-05 6.03653E-05 3.12258E-05 3.86132E-05 6.04572E-05 6c17778E-05 4.95626E-05
30 1.57276E-05 4.92786E-05 '4.95655E-05 2.54638E-05- 3.13290E-05 4.87924E-05 4.97270E-05 3.98280E-05
31 1.37787E-05 4.09734E-05 .4.08128E-05 2.08326E-05 2.55193E-05 3,95573E-05 4202317E-05' 3.21622E-05
32 1.20f%4E-05. 3.41566E-05 3.36920E-05 1.70932E-05 2.08565E-05 3.21851E-05 31 26653E-05 2.60755E-05
33 1.06371E-05 ;2.85428E-05 2.78799E-05' 1;40638E-05 1.71020E-05 2.62869E-05 2.66352E-05' 2.12294E-05
34 9.36996E-06 2.39055E-05 2.31216E-05. 1.16006E-05 1.40646E-05 2.15388E-05 2.17878E-05 1.73441E-05
35 8.26609E-06 2.00641E-05 1.92151E-05 9.59189E-06 1.15995E-05 1.77058E-05 1.78868E-05 1.42209E-05
36 7.30235E-06 1.68737E-05 -1.59998E-05 7.94887E-06 9.59126E-06 1.45967E-05 1.47262E-05 1.'16955E-05
37' 6.45902E-06' 1.42176E-05 - 1233471E-05 '6.60137E-06 7.95040E-06 1;20674E-05 1.21612E-05 9.64830E-06
38 5.71965E-06 '1.20011E-05- 1.11537E-05 5.49333E-06- 6.60537E-06 1.00016E-05 1.00683E-05- 7.98049E-06
39 5.07020E-06' 1.01875 - 9.33602E-06 4.57997E-06 5.49978E-06' 8.30944E-06 8.35718E-06 6;61830E-06''

40 4.49875E-06 8.594'<i 4 '.e2672E-06 3.82529E-06 4.58842E-06 6.91868E-06 6.95203E-06 5.50106E-06
41 3;99509E-06. 7.28953r 4- GiS7092E-06 3,20026E-06 3.83514E-06 5;77227E-06 5.79535E-06 -4.58209E-06
42 3.55048E-06. 6.loiLsE-06 5.52393E-06.- 2.68138E-06 3.21082E-06 4.82430E-06 4.83957E-06 3. 8 23 60 E-0 6 --.

~43 .3.15738E-06' L 46587E-06: 4.64923E-06 2.24960E-06 2.69192E-06 4.03791E-06 4s04727E-06 3.19492E-06'
1.88935E-06 13.38335E-06. 3.38818E-06 2.67264E-0644 _2.80927E-06- 4;48335E-06 3.91682E-06
1.58790E-06 2.25935E-061.89743E-06' 2.83610E-06 2.83668E '6 2.23489E-0645 -2.50051E-06''3.82029E-06 -3.30203E-06

46 2.22615E-06 .3.25684E-06 2;78447E-06 .1.33479E-06 1.59344E-06 2.37665E-06 2.3739t7-0e 1.86819E-06
47 1.98189E-06' 2.77625E-06 2.34710E-06 1.12122E-06 1.33635E-06 1.98724E-06- 1,87943 -06 -1.55347E-06
48 1.76377E-06 -2.36436E-06 - 1.97566E-06 9,40019E-07 1.11773E-06- 1.65585E-06 1.64403E-06 1.28575E-06-
'49 1.56825E-061 2.00828E-06 .1165730E-06 7.84060E-07 9.27148E-07 1.36333E-06 '1.34156E-06 1;03953E-06
50

1.39179E-061-1.69729E-06 . 1.12249E-06 5.15848E-075.87124E-07- 8.25145E-07 7.60925E-07 .5.49813E-07
1.38183E-06 6.49250E-07 7.62008E-07 1.10949E-06 '1.07814E-06 8.22299E-07

51 1.22835E-06: 1.40276E-06 -

INV. -GRP. 9. GRP. 10' GRP, 11 ~GRP. 12 GRP. 13 . 'GRP; 14 GRP,'15 'GRP. 16
1. 2.58905E-03 2.38224E-03 2.26745E-03- 1.48249E-03 1.28554E-03 1.24630E-03 6.09697E-04 '3.52347E-04
2- 2.57541E-03 2.36969E-03,-2.25549E-03 1.47466E-03 1.27873E-03' 1.23969E-03 -6.06454E-04 3.50470E-04

~3 2.54827E-03 2,34469E-03 "2.23165E-03 1.45904E-03 1.26516E-03 1.22649E-03 5.99987E-04. 3.46728E-04
4 2.50785E-03 2.30745E-03'- 2219611E-03- 1.43575E-03 '1.24492E-03 1 20682E-03 =5 90333E-04 3.41141E-04.

5 2.45443E-03 :2.25819E-03.~2.14907E-03''1.40490E-03 1.21808E-03 1218071E-03 Si77535E-04 3.33733E-04
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6 2.38843E-03' 2J19726E-031 2.09083E-03 1.36669E-03 1.18482E-03 1.14837E-03 5.61655E-04 3.24541E-04'
7 2.31026E-03 2.12499E-03 2.02165E-03 1.32123E-03 1.14524E-03 1.10983E-03 5.42755E-04 3.13599E-04
8 2.22041E-03 2.04177E-03 1 94186E-03 1.26877E-03 1.09954E-03 1-06536E-03 5.20912E-04 3,00959E-04.

9 2.11930E-03 1.94784E-03 1-85160E-03 1.20934E-03 1.04774E-03 1.01493E-03 4.96210E-04 2.86669E-04.

10 '2.00723E-03 1.84342E-03 1.75112E-03 1.14321E-03 9.90144E-04 9.58989E-04 4.68775E-04 2.70817E-04
11 1.88419E-03- 1.72837E-03 1.64027E-03 1.07024E-03 9.26691E-04 8.97430E-04 4.38781E-04 2.53515E-04
12 1.74981E-03 -1.60250E-03 1.51929E-03 9.90966E-04 8.58065E-04 8.31361E-04 4.06585E-04 2.34998E-04
13 1 60293E-03 1.46511E-03 1.38793E-03 9.05288E-04. 7.84422E-04 7.60864E-04 3.72726E-04 2.15592E-04
14 1.44207E-03 .1.31625E-03 1.24767E-03 8.15277E-04 7.08066E-04 6.89281E-04 3.38299E-04 1.95949E-04 .i

15 1.26510E-03 1.15616E-03 1.09984E-03 7.21778E-04 6.30182E-04 6.17442E-04 3.04761E-04 - 1.76839E-04
16 1.07259E-03 9.90715E-04. 9.53466E-04 6.34916E-04' 5.60833E-04 5.60010E-04 2.75138E-04 1.59810E-04
17 8.65211E-04 8.18207E-04 '8.06469E-04 5.53803E-04 4.97866E-04 5.15579E-04 2.46130E-04 1.42932E-04,

18 6.67614E-04 6.46070E-04 6.51783E-04 '4.58677E-04 4.19195E-04 4.45607E-04 2.11269E-04 1.22789E-04
19 5.08561E-04 4.98740E-04 5.10441E-04 3.63576E-04. 3.36329E-04 3.62016E-04 1.73699E-04 1.01314E-04'

20 3.86426E-04 3.81920E-04 3.94826E-04 2.83940E-04- 2.64875E-04 2.88104E-04 1.38868E-04 8.13060E-05
21 2.94182E-04 2.91696E-04 3,03120E-04 2.190E0E-04 2.05475E-04 2.24823E-04 1.09053E-04 6.40253E-05<

22 2.25083E-04 2.23409E-04 2.32786E-04 1.68792E-04- 1.58842E-04 1.74599E-04 8.48406E-05 4.99098E-05'

23 1.73205E-04 1.71797E-04 l'.79065E-04 1.29929E-04 1.22468E-04 1.34861E-04 6.57276E-05 3.87096E-05
24 1.34181E-04 1.32921E-04 1.38479E-04 1.00518E-04 9.47838E-05 1.04515E-04 5.09243E-05 3.00115E-05 .

25 1.04605E-04 1.03434E-04 1.07598E-04 7.80177E-05 7.35476E-05 8.10708E-05 3.95496E-05 2.33109E-05
:26 8.20889E-05 -8.10234E-05 8.41608E-05 6.09785E-05 5.74407E-05 6.33052E-05 3.08440E-05 1.81794E-05
'27 6.47982E-05' 6.38327E-05 6.61784E-05 4.78732E-05 4.50537E-05 4.95945E-05 2.41743E-05 1.42435E-05
28 5 14568E-05 5.06014E-05 5.23764E-05 3.78508E-05 3.55825E-05 3.91415E-05 1.90492E-05 1.12207E-05
29 4.10751E-05 4.03213E-05 4.16601E-05 3.00589E-05 2-82282E-05 3.10091E-05 1.50937E-05 8.88644E-06.

30 3.29609E-05 3.23062E-05 3.33301E-05 2.40254E-05 2.25379E-05 2.47389E-05 1.20231E-05 7.07637E-06
31 2 65692E-05 2.60024E-05 2.67840E-05 1.92797E-05 1.80689E-05 1.98080E-05 9.62749E-06 5.66359E-06
32 2.15150E-05 2.10285E-05 2.16336E-05 1,55593E-05 1.45682E-05 1.59591E-05 7.74599E-06 4.55544E-06
33 1.74903E-05 1.70732E-05 1.75410E-05 1.26007E-05 1.17885E-05 1.28996E-05 6.26150E-06 3.68074E-06
34 1.42748E-05 1.39191E-05 1.42854E-05 1.02548E-05 9.58603E-06 1.04832E-05 5.08243E-06 2.98694E-06
35 1.16897E-05' 1.13863E-05 1.16729E-05 8.37096E-06 7.81970E-06 8.54349E-06 4.14237E-06 2,43349E-06
36 9.60548E-06 9.34759E-06 9.57436E-06 6.86203E-06 6.40573E-06 6.99513E-06 . 3.38811E-06 1.99002E-06
37 7.91581E-06 7.69641E-06 7.87567E-06 5.63976E-06 5.26174E-06 5.74129E-06 2.78105E-06 1.63289E-06' 38 6.54263E-06 6.35630E-06 6.49947E-06 4.65194E-06 4.33760E-06 4.73091E-06 2.28959E-06 1.34414E-06
39 5.42099E-06 5.26257E-06 5.37676E-06 3.84559E-06 3.58399E-06 3.90630E-06 1.89065E-06 1.10959E-06
40- 4.50294E-06 4.36834E-06 4.46020E-06 3.18863E-06 2.97021E-06 3.23611E-06 1.56507E-06 9.18403E-07
41- 3.74768E-06 3.63318E-06 3.70691E-06 2.64839E-06 2.46589E-06 2.68501E-06 1.29860E-06 7.61823E-07
42 3.12541E-06 3.02795E-06' 3.08744E-06 2.20485E-06 2.05191E-06 2.23338E-06 1.07942E-06 6.33160E-07
43 2.60943E-06 2.52631E-06' 2.57406E-06 1.83702E-06 1.70879E-06 1.85874E-06 8.08312E-07 5.26773E-07
44 2.18134E-06 2.11022E-06: 2.14840E-06 1.53234E-06~ 1.42449E-06 1.54865E-06 7.47891E-07 .4.38478E-07 *

45 1.82211E-06- 1.76100E-06 1.79093E-06 1.27617E-06 1.18544E-06 1.28758E-06 6.21613E-07 3.64294E-07+

46 1.52118E-06 1.46797E-06 1.49051E-06 1.06073E-06 9.84135E-07 1.06768E-06 5.14876E-07 3.01606E-07
47 1.26194E-06 1.21493E-06 1.23037E-06 8.73699E-07- 8.09141E-07 8.76129E-07 4.22063E-07 2.47049E-07
48 1.04010E-06 9.96703E-07- 1.00456E-06 7.10766E-07 6.56275E-07 7.08615E-07 3.40650E-07 1.99192E-07
49 8.33839E-07 7.92470E-07 .7.92393E-07 5.57414E-07 5.12453E-07 5.51111E-07 2.64308E-07 1.54344E-07
50 6.47544E-07 '6.04732E-07. 5.96084E-07 .4.15587E-07 3.79719E-07 4.06303E-07 1.94202E-07 1.13203E-07
51 4.15862E-07 3.77869E-07 3.66260E-07 2.53071E-07 2.29768E-07 2.44909E-07 1.16507E-07 6.78862E-08

;

INT. GRP. 17 GRP. 18
. 2.60599E-04 8.60717E-04 2;63986E-04 5.03619E-04 1.78982E-03 2.58249E-03

GRP. 19 GRP. 20 GRP. 21 GRP. 22 GRP. 23 GRP. 24
1 1.60392E-04 1.40086E-04'
2 1.59537E-04 .1.39339E-04 2.59209E-04 8. 5 6119E -04 - 2.62575E-04 5.00925E-04 1.78022E-03 2.56865E-03
'3 1.57833E-04 1.37849E-04 2.56436E-04 8.46946E-04 - 2.59759E-04 4.95547E*04 1.76107E-03 2.54094E-03
4 1.55288E-04 1.35626E-04 -2.52297E-04 8.33253E-04' 2.55556E-04 4.87524E-04 1.73252E-03' 2.49978E-03
5. 1.51913E-04 1.32676Ea04 2.46807E-04 8.15091E-04- 2.49979E-04 4.76878E-04.'1.69465E-03 2.44503E-03.

6 1.47725E-04 1.29018E-04 2.39997E-04 7.92560E-04 2.43064E-04 4.63686E-04 1.64785E-03 2.37769E-03
'

4 7 1.42741E-04 1.24662E-04- 2.31889E-04 7.65743E-04 2.34831E-04 4'.47986E-04 1.59227E-03 2.29760E-03
' 8 '1.36984E-04 1.19633E-04'-2.22528E-04 7.34795E-04 2;25339E-04 4.29914E-04 1.52877E-03 , 2.20683E-03

9 .1.30475E-04 1.13947E-04 2.11950E-04 6;99851E-04 2.14622E-04' 4.09548E-04 1.45788E-03 2.10573E-03
.10 1.23263E-04. 1.07649E-04- 2.00236E-04 6.61213E-04 - 2.02797E-04 3.87180E-04 - 1.38174E-03 1.99932E-03

11 1.15392E-04 1.00779E-04 1.87473E-04 6.19202E-04 1.89951E-04 3.63042E-04 1.30250E-03' 1.89086E-03
12 1.06987E-04'~9.34505E-05 1.73868E-04 5.74558E-04. 1.76362E-04 3.37876E-04 1.22663E-03 1.79504E-03
13 9.81842E-05 8.57788E-05

1.59657E-04 5.28105E-04 '1.48302E-04 . 3.12386E-04 1.16254E-03
1.72852E-03.1.62261E-04

1.45366E-04 4.81599E-04 2.88470E-04 1.13131E-03 '1.74336E-0314 8.93081E-05-
7.80620E-05' 1.31483E-04 4.36586E-04 1.34891E-04- 2.67670E-04 - 1.16153E-03: 1.91752E-0315 8.06614E-05 '7.05423E-05

16 7.30704E-05 6.40220E-05- 1.19298E-04 3.97139E-04 - 1.23818E-04 2.54977E-04 1,31382E-03 2.46101E-03
, 17 6.57451E-05 .5.78506E-05 .-l.07458E-04 3.58580E-04 1.13779E-04 2.479 80E-04 - 1.59552E-03 3i44599E-03
^

18 5.66691E-05. 4.99857E-05 9.27777E-05 3.10470E-04- 9.97400E-05 . 2.30698E-04 . 1.79389E-03''4.19407E-03
,
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..19 -4.68170E-05 '4.13288E-05 .7.68458E-05 2.58154E-04 8.35235E-05. 2.03207E-04- 1.'79660E-03 - 4.34184E-03
' '

21 '3.76530E-05
20 3.32815E-05 v6.19575E-05. 2.08960E-04 6.8135eE-05 - 1.73170E-04 1.67862E-03 4.13807E-03-

2.96855E-05. 2.62579E-05 4.89486E-05 1.65635E-04- 5.43452E-05 li43578E-04' 1,49649E-03 3.74053E-03
.22' 2.31690E-05' 2;05089E-05 .3;82590E-05 1.29787E-04 4.28423E-05 - 1.17150E-04 1.29406E-03 3.26873E-03
,23 1.79777E-05 1.59181E-05 ' 2.97152E-05- 1.00975E-04 3.34879E-05
.:2 4 ' 1.39452E-05 1.23515E-05 2<30617E-05. 7.84470E-05 2.61317E-05 . 9.44097E-05

1.09396E-03 '2.78532E-03'

- 26 8.44806E-06 7.48311E-06- 1.39736E-05 . 6.09731E-05 2.03751E-05 . 7.56396E-05 9.10837E-04 2.33364E-03
'

25 1308311E-05 9.59319E-06. 1.79158E-05 6.03210E-05 - 7.49479E-04 1.92933E-03
4.75636E-05 1.59412E-05 4.80740E-05- 6.12062E-04 1.58149E-03

27 ?6.61714E-06 - 5.86040E-06 1.09436E-05 3.72449E-05 1.25058E-05 3.82819E-05 4.96861E-04 1.28730E-03
28 5.21276E-06
29- 4.12688E-06 .4.61657E-06

8.61892E-06 2.93255E-05 9.86422E-06- 3,05416E-05- 4,02047E-04 1.04387E-03
3.65414E-06 6.82166E-06 - 2.32014E-05 7.81054E-06, 2.43905E-05- 3.24487E-04 8.43651E-04-:

30 3.28609E-06 2.90954E-06' 5.43023E-06 1.84618E-05 6.22051E-06- 1.95375E-05 2.61730E-04 6.81221E-04
31 2,62912E-06- 2.32739E-06 4.34338E-06 1.47600E-05 4.97359E-06 1.56790E-05 2.11004E-04 5.49470E-04
32 2.11458E-06 1.87183E-06 3.49236E-06 1.186' 4E-05 3.99862E-06 1.26271E-05 1.70282E-04- 4.43609E-04.

33 1.70802E-06 1.51167E-06 2.82019E-06 9.57595E-06- 3.22630E-06 1.01919E-05 1.37526E-04 -3.58253E-04
34 1.38601E-06- 1.22663E-06s 2.28794E-06 7.76594E-06 2.61618E-06 8.25676E-06 1.11295E-04' 2.89921E-04
35 1.12889E-06 9.98922E-07 - 1.86310E-06 6.32148E-06 2.12809E-06 6.70476E-06 9,02075E-05 - 2.34888E-04
36 9.23135E-07- 8.16836E-07- 1.52321E-06 5.16667E-06 1.73875E-06 5.46434E-06 - 7.33027E-05 1.90824E-04
-37 7 57292E-07 6,70000E-07 1.24933E-06 4.23627E-06 1.42446E-06 4.46361E-06 5.96808E-05 1.55263E-04.

38 6.23360E-07 5.51495E-07 1.02820E-06 3.48554E-06 1.17150E-06' 3.65864E-06 4.87234E-05- 1.26710E-04
39 5.14483E-07' 4.55118E-07 8.48480E-07 2.87545E-06 9.65589E-07 3.00495E-06 3.98537E-05 1.03563E-04
-40 4.25826E-07 3.76S84E-07 '7.02159E-07- 2.37903E-06 7.98481E-07 2.47542E-06 3.26797E-05 8.48833E-05
14 1 - 3.53162E-07 ' 3.12373E-07 5.82257E-07 ~ 1.97223E-06 6.61337E-07 2.04213E-06 2.68325E-05 6.96335Ea05
42 2.93508E-07- 2.59604E-07 4.83834E-07 1.63848E-06 5.49097E-07 1.68820E-06 2.20642E-05. 5.72295E-05
43- 2.44147E-07- 2.15921E-07 J4.02399E-07 1.36228E-06 4.56064E-07 1.19557E-06 1.81356E-05 4.69896E-05
44L.2.03210E-07 1.79709E-07 ' 3.34864E-07 1.13331E-06 3.79102E-07 1.15367E-06 1.48888E-05 - 3.85489E-05

L45 1.68789E-07 : 1.49248E-07 2.78071E-07 .9.40658E-07 3.14226E-07 9-50042E-07 1.21619E-05 . 3.14434E-05-.

46- 1.39717E-07 1.23527E-07 2.30095E-07 7.77938E-07 2.59518E-07 7.78065E-07 9.85366E-06 2.54428E-05
1.01114E*07 .1.88294E-07' 6.36035E-07- 2.11714E-07 6.27999E-07 7.84411E-06 2.02066E-0547

1.14395E-07 . 84 14688E-08 1.51645E-07 5.11672E-07 1.69875E-07 . 4.96189E-07 6.07044E-06 1.55934E-0548 9.21938E-08
49 7.13817E-08 6.30479E-08 1.17293E-07 3.94999E-07 1.30570E-07 3.73149E-07 4.42760E-06' 1.13150E-05
50 5.23156E-08 4.61361E-08 8.58522E-08 2.88260E-07 9.46223E-08 2.59877E-07 2,89554E-06 7.30985E-06
51 3.1312BE-08 2.75937E-08 5.11775E-08 1.69776E-07 5.44927E-08 1.39999E-07 1.3ES76E-06 3.26872E-06.

IN7. GRP. 25. . GRP. 26 GRP. 27
1 - 1.69235E-03 1.52580E-03 3;24246E-04

3~
1.68329E-03 1.51766E-03- 3.22529E-04 .2
1.66510E-03 1.50122E-03 3.19013E-04-

4- 1.63817E-03 1.47699E-03 3.13900E-04
5 1.60223E-03 - 1.44451E-03 3.06949E-04
6 1.55818E-03 1.40491E-03 2.98599E-04 >

7 1.50563E-03s 1 35738E-03 2.88411E-04
8 1.44635E-03. 1;30413E-03' 2.77200E-04-
9 ' I.38010E-03: 1;24415E-03' 2.64296E-04

10 1.31093E-03 1.18211E-03 2.51285E-04~
11 1.24030E-03 1.11798E-03EJ2.37322E-04
12 1.17936E-03' 1.06367E-03 2.26107E-04
13 - 1.13828E-03. 1.02567E-03 2 17043E-04
14 1.15570E-03 . 1 04320E-03 2.21931E-04
15 1.28871E-03 1;15765E-03''2.40871E-04-
16 1.74203E-03.:1.64058E-03~ 3.52505E-04
17- 2.60348E-03 2.63689E-03 -6i12000E-04
18- 3.24907E-03 '3.35552E-03 17.87084E-04'
19 3.37588E-03- 3.47904E-03 8.11587E-04
20 3.22593E-03r 3.32839E-03 ~7.77822E-04
21'. 2.92094E-03 13.01365E-03 17.03196E-04
22J 2.55605E-03"'2.63826E-03 6 15951E-044

23- 2.18002E-03- 2.25015E-03 -.5.24946E-04-
*241 1.82802E-03 -1.88734E-03 :4.40460E-04
-25 11.51207E-03''1256108E-03- 3.64126E-04
:26 1.24010E-03- 1.28057E-031 2.98799E-04
27- 1.00967E-03 1.04253E-03:'2:43143E-04

8 .: 1300 9 E -0 4 ' 8.45824E-04 '1.97344E-04
28 ~ 6.61971E-04 ~6.83550E-04 :1.59407E-0429
30- 5.34637E-04_ 5.52178E-04,~1.28831E-04
31 !4.31213E-041 4.45275E-04.. 1.03834E-04 ;

,
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32 3.48191E-04 3i59631E-04. 8.30107E-05.
-

. .33~:2.81153E-04 -2.90316E-04' .6.76951E-05
v' ' - 34 2;27559E-04- 2.35043E-04 5.48461E-05

s.

-35' 1.84322E-04-'.1.90321E-04 4.43755E-05
36: .1.49767E-04 '1.54697E-04' 3.61021E-05
.37- 1.21822E-04-'1.25779E-04 2.93241E-05
38 9i94364E-05 1.02713E-04 2 39742E-05 *s

39' 8 '.12 43 4 E -0 5 ' 8.38758E-05- 1.95525E-05-
^40 -6.66042E-05 6.88011E-05' 1.60620E-05-

41 5.46164E-05'15.63808E-05. 1.31410E-05J
42 4.48990E-051 4,63820E-05' 1.08308E-05- "

<4 3 ' 3.68479E-05 '3.80341E-05 8.86292E-06
44- 3.02377E-05 3.12381E-05 -7.29687E-06
45 2.'46498E-05 2.54395E-05 5.92621E-06-
'46 1,99515E-05 2.06130E-05- 4.81729E-06
47 1.58331E-05 1.63363E-05 3.80362E-06
48- 1.22209E-05 1.26277E-05- 2.95337E-06,

49 8.85668E-06 9.13197E-06 '2.12408E-06
50 5.71931E-06 5.91877E-06 1;38757E-06
'51 2.48361E-06 2i49719E-06 5.75085E-07

~

!. ELAPSED TIME 3.05 MIN.
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FINE GROUP SUMMARY FOR 70NE 1 BY GROUP INCLUDING SUM FOR ALL GROUPS IN LINE 28

GRP. FIX SOURCE FISS SOURCE IN SCATTER SLF SCATTER OUT SCATTER ABSORPTION LEAKAGE BALANCE
1 0.00000E+00 2.12611E-02 0 00000E+00 1.07102E-02 1.24839E-02 1.53536E-03 .7.83750E-03 9.99878E-01
2 0.00000E+00 1.88838E-01 6.23510E-03 1.42534E-01 1.36406E-01 5.66184E-03 5 30025E-02 1.00002E+00
3' 0;00000E+00 2.14979E-01 6.53839E-02 1.?3870E-01 2.16751E-01 3.99094E-03 5.95959E-02 1.00004E+00
4 0.00000E+00. 1.24462E-01 9.22405E-02 8.26975E-02 1.82034E-01 1.84771E-03 3.28056E-02 1.00004E+00
5 0.00000E+00 1.65962E-01 1.60353E-01 2.20609E-01 2.83783E-01 1.13596E-03 4.13725E-02 1.00004E+00
6 .0.00000E+00 1.80150E-01' 3.11957E-01 5.05537E-01 4.34788E-01 1.47767E-03 5.57733E-02 1.00007E+00
7 0.00000E+00 8.94500E-02 4 87636E-01 7.85373E-01 5.33138E-01 1.64302E-03 4.22433E-02 1.00005E+004

8 0.00000E+00 1.38125E-02 5.66975E-01 8.93959E-01 5.54575E-01 2.94647E-03 2.33049E-02 9.99966E-01
9 0.00000E+30 1.00304E-03 5.49337E-01 7.93150E-01 5.31544E-01 4.87157E-03 1.39829E-02 9.99947E-01

'10 0.00000E+00 7.45081E-05 5.30043E-01 7,50396E-01 5.10015E-01 9.40518E-03 1.07473E-02 9.99953E-01
11 0.00000E+00 5.86189E-06 5.13528E-01 7.28924E-01 4.84838E-01. 1.98643E-02 8.86118E-03 9.99971E-01
12 0.00000E+00 4.11789E-07 4.19956E-01 4.05456E-01 3.88526E-01 2.64493E-02 4.98472E-03 9.99995E-01
13 0.00000E+00' 6.53883E-08 3.80021E-01 3.28100E-01 3.49850E-01 2.63012E-02 3.87746E-03 9.99990E-01

! 14 0.00000E+00 1.29582E-08 3.73821E-01 3.26084E-01 3.30545E-01 4.02939E-02 2.SS250E-03 1.00000E+00
L' 15 0.00000E+00 1.46442E-09 2.11291E-01 1.19112E-01 2.07435E-01 2.19319E-03 1.66229E-03 1.00000E+00

16 0.00000E+00 4.30005E-10 1.36543E-01 5.30763E-02 1.34272E-01 1.29171E-03 9.78609E-04 1.00000E+00 j
'17 0.00000E+00 1.38483E-10 7.13690E-02 1.63963E-02 6.95192E-02 1.42386E-03 4.26000E-04 1.00000E+00
'18 0.00000E+00 9.91496E-11 6.37829E-02 1.40254E-02 6.17684E-02 1.65747E-03 3.57944E-04 9.99992E-01
19 0.00000E+00 1.40176E-10 1.07784E-01 3.72662E-02 1.05026E-01 2.08718E-03 6.69840E-04 1.00000E+00

l 20 0.00000E+00 2.27941E-10 2.59878E-01 2.42580E-01 2.48966E-01 8.91841E-03 1.99656E-03 9.99994E-01
| 21 0.00000E+00 3.33632E-11 1.15877E-01 5.28835E-02 1.10502E-01 4.91709E-03 4.60607E-04 9.99990E-01
l 22 0.00000E+00 3.87089E-11 2.02315E-01 1.45141E-01 1.89311E-01 1.26947E-02 3.12654E-04 9.99992E-01
| '23 0.00000E+00 3.70100E-11 5.72739E-01 9.38668E-01 5.26946E-01 5.35958E-02 -7;79523E-03 9.99993E-01
1 24 0.00000E+00 1.00737E-11 1.00099E+00 1.82324E+00 8.98269E-01 1.24387E-01 -2.16536E-02 9.99995E-01
' 25 0.00000E+00 2.94890E-12 9.96805E-01 1.27212E+00 8.97292E-01 1.15085E-01 -1.55607E-02 9.99995E-01 4

i 26 0.00000E+00 2.06779E-12 8.91064E-01 1.71941E+00 7.50526E-01 1.55033E-01 -1.44881E-02 9.99996E-01
27 0.00000E+00 4.92765E-13 3.31286E-01 4.25130E-01 2.70022E-01 6.43289E-02 -3.06355E-03 9.99998E-01
28 0.00000E+00 9.99999E-01 9.41920E+00 1.29664E+01 9.41912E+00 6.95038E-01 3.05674E-01 9.99998E-01

GRP. RT BDY FLUX RT LEAKAGE LFT BDY FLUX- LFT LEAKAGE N2N RATE FISS RATE FLUX *DB**2 TOTAL FLUX
1 1.69000E-04 7.83750E-03 3.86229E-04 0.00000E+00 5.90348E-04 7.06942E-04 0.00000E+00 1.78214E-01
2 1.21603E-03 5.30025E-02 2.95555E-03 0.00000E+00 5.70197E-06 3.24761E-03 0.00000E+00 1.34750E+00
3 1.40621E-03 5.95959E-02 3.49250E-03 0.00000E+00 0.00000E+00 3.72444E-03 0.00000E+00 1.58531E+00
4 8.24379E-04 3.28056E-02 2.08097E-03 0.00000E+00 0.00000E+00- 1.57180E-03 0.00000E+00 9.41732E-01
5 1.15042E-03 4.13725E-02 2.96000E-03 0.00000E+00 0.00000E+00 5.50681E-04 0.00000E+00 1.33544E+00
6 1.74013E-03 5.57733E-02 4.56402E-03 0.00000E+00 .0.00000E+00 5.01632E-04 0.00000E+00 2.04218E+00
7 1.65594E-03 4.22433E-02. 4.43476E-03 0.00000E+00 0.00000E+00 5.35303E-04 0.00000E+00 1.96575E+00
8 1.24174E-03 2.33049E-02 3.34149E-03 0.00000E+00 0.00000E+00 5.91337E-04 0.00000E+00 1.46910E+00
9 9.73045E-04 1.39829E-02 -2.59226E-03 0.00000E+00 0.00000E+00 8.26204E-04 0.00000E+00 1.13443E+00
10 9.08329E-04 1.07473E-02 2.38522E-03 '0.00000E+00 0.00000E+00 1.77254E-03 0.00000E+00 1.04116E+00
11 8.83230E-04 8.86118E-03 2.27032E-03 0.00000E+00 0.00000E+00 -3 81087E-03 ~0.00000E+00 9.90030E-01
12 5.96388E-04 4.98472E-03 1.48441E-03 0.00000E+00' O.00000E+00 5.25636E-03 0.00000E+00 6.47765E-01!

'

13 5.31422E-04 3.87746E-03 1.28721E-03 0.00000E+00 0.00000E+00 5.12327E-03 0.00000E+00 5.62554E-01
14 5.39802E-04 2.98250E-03 1.24797E-03 0.00000E+00. 0.00000E+00 4.12416E-03 0.00000E+00 5.47114E-01
15 2.61898E-04 1.66229E-03 6.10479E-04 0.00000E+00 0.00000E+00 7.75845E-04 0.00000E+00 2.67971E-01
16 1.52140E-04 ~9.78609E-04 3.52802E-04 .0.00000E+00- 0.00000E+00 5.32055E-04 0.00000E+00- 1.55001E-01
17 6.97489E-05 4.26000E-04 1.60602E-04 0.00000E+00 0.00000E+00 8.40312E-04 0.00000E+00 7.06020E-02
18 ~6 12322E-05 .3.57944E-04 1.40270E-04' O.00000E+00 0.00000E+00 1,15042E-03 0.00000E+00 6.16903E-02
19 1.13957E-04 6.69840E-04 2.60941E-04 0.00000E+00 0.00000E+00 1.38783E-03 'O.00000E+00 if14807E-01
20 3.79863E-04 1.99656E-03 8.61850E-04 0.00000E+00 0.00000E+00 5.98052E-03 0.00000E+00- 3.79733E-01
21 1.19414E-04 4.60607E-04 2.64343E-04 0.00000E+00 0.00000E+00 3.41300E-03 0.00000E+00 1.16757E-01
22L 2.52071E-04 3.12654E-04 5.04309E-04 0.00000E+00 0.00000E+00 8.71371E-03 0.00000E+00 2.25622E-01
23 1.43369E-031-7.79523E-03 1.79243E-03 0.00000E+00 .0.00000E+00 3.66904E-02 0.00000E+00 8.61458E-01
24- 2.87305E-03 -2.16536E*02 2.58701E-03 0.00000E+00 0.00000E+00 8.79506E-02 0.00000E+00 1.31721E+00
25 2.09857E-03 fl.55607E-02 1.69598E-03 ~ 0.00000E+00 0.00000E+00 .8.24384E-02. 0.00000E+00 8.77019E-01
23 2.04824E-03 -1.44881E-02 1.53046E-03 0.00000E+00 0.00000E+00 1.11736E-01 0.00000E+00 7.95871E-01
27 '4.57995E-04 -3.06355E-03 3.26191E-04 0.00000E+00 0.00000E+00 4.64797E-02. 0.00000E+00 1.69008E-01
28 2.41550E-02 3.05620E-01 4.65675E-02 0.00000E+00 5.96050E-04 4.20432E-01 0.00000E+00 2.12009E+01

l'
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' FINE GROUP SUMMARY-FOR ZONE 2 BY GROUP INCLUDING SUM FOR ALL GROUPS IN LINE 28

GRP. FIX SOURCE FISS SOURCE IN SCATTER SLF SCATTER DUT SCATTER ABSORPTION LEAKAGE- BALANCE.
1 0.00000E+00 0.00000E+00 0.00000E+00 5.41418E-03 7.16652E-03 3.81893E-04 -7.54856E-03 0.00000E+00
2 0.00000E+00 0.00000E+00 4.11178E-03 4.27693E-02 5.62248E-02 6 01410E-04 -5.27125E-02 9.99763E-01.

3 0.00000E+00 0.00000E+00 2.70850E-02 3.32150E-02 8.64483E-02 1.26717E-06 -5.93701E-02 1.00010E+00
4 0.00000E+00 0.00000E+00 3.50954E-02 1.97298E-02 6.78014E-02 6.91104E-07 -3.27119E-02 1.00007E+00
5 0.00000E+00 0.00000E+00. 6.03512E-02 5.60819E-02 1.01621E-01 9.18394E-07 -4.12770E-02 1.00005E+00
6 0.00000E+00 0.00000E+00 1.13958E-01 1.42664E-01 1.69601E-01 1.56481E-06 -5.56524E-02- 1.00003E+00
7 0.00000E+00 0;00000E+00 1.88313E-01 2.59488E-01 2.30447E-01 2.78937E-06 -4.21441E-02 1.00002E+00
8 0.00000E+00- 0.00000E+00 2.42340E-01 3.54161E-01 2.65585E-01 7.17355E-06 -2.32399E-02 '9.99975E-01
9 0.00000E+00 0.00000E+00 2.59235E-01 3.44931E-01 2.73172E-01 1.79767E-05 -1.39362E-02 9.99964E-01
10 0.00000E+00 0.00000E+00 2.68557E-01 3.47434E-01 2.79235E-01 4.29168E-05 -1.07058E-02 9.99973E-01
11 0.00000E+00 0.00000E+00 2.77383E-01 3.58346E-01 2.86108E-01 1.02528E-04 -8.82128E-03 9.99990E-01
12 0.00000E+00 0.00000E+00 2.43802E-01 2.11265E-01 2.48602E-01 1.49152E-04 -4.95720E-03 1.00002E+00
13 0.00000E+00. 0.00000E+00 2.35841E-01 1.86693E-01 2.39443E-01 2.45184E-04 -3.85256E-03 1.00001E+00-
14 0.00000E+00 0.00000E+00 2.i T873E-01 2.09553E-01 2.50352E-01 4.69654E-04 -2.95592E-03 1.00002E+00
15 0.00000E+00 'O.00000E+00 1.52516E-01 7.21783E-02 1.53815E-01 3.44797E-04 -1.64976E-03 1.00002E+00
16 0.00000E+00- 0.00000E+00 9.89223E-02 3.13588E-02 9.96401E-02 2.48855E-04 -9.71273E-04 1.00002E+00
17 0.00000E+00 0.00000E+00- 5.12447E-02 9.52076E-03 5.15389E-02 1.28752E-04 -4.22632E-04 9.99996E-01
18 0.00000E+00 0.00000E+00 4 59291E-02 8.34466E-03 4.61627E-02 1.21465E-04 -3.-54991E-04 9.99999E-01
19-~0.00000E+00 0.00000E+00' 7 88053E-02 2.32276E-02 7.92216E-02 2.46659E-04 -6264390E-04 1.00001E+00
20 0.00000E+00 -0.00000E+00 1.94597E-01 1.66626E-01 1.95530E-01 1.05086E-03 -1.97903E-03 9.99986E-01
21' O.00000E+00 0.00000E+00 9.04675E-02 3.83293E-02 9.04975E-02 4.28582E-04 -4.55258E-04 9.99982E-01
22 .0.00000E+00 0.00000E+00 2.13433E-01 1.47021E-01 2.12438E-01 1.29926E-03 -2.99959E-04 9.99989E-01
23 0.00000E+00 0.00000E+00 1.63012E+00 2.67921E+00 1.60389E+00 -1.83466E-02 7.89574E-03 9.99997E-01
24 0.00000E+00 'O.00000E+00 4.50092E+00 8.67534E+00 4.41276E+00 6.63239E-02. 2.18543E-02 9.99999E-01
25 0;00000E+00 -0.00000E+00 5.24299E+00 7.16180E+00 5.15899E+00 6.83172E-02 1.56931E-02 1.00000E+00
26 0.00000E+00 0.00000E+00 5.04984E+00 1.11312E+01 4.93483E+00 1.00401E-01 1.46015E-02 1.00000E+00
27 0.00000E400 0.00000E+00 2.01001E+00 3.03984E+00 1.96251E+00 4.44127E-02 3.08550E-03 9.99999E-01
28 0.00000E+00 0.00000E+00 2.15637E+01 3.57557E+01 2.15636E+01 3.03696E-01 -3.03551E-01 9.99999E-01

GRP. RT BDY FLUX RT LEAKAGE LFT BDY FLUX LFT LEAKAGE N2N RATE FISS RATE FLUX *DB**2 TOTAL FLUX
1 1.14889E-06 2.88934E-04 1.69000E-04 7.83750E-03 0.00000E+00 0.00000E+00 0.00000E+00 -1.10280E-01
2 1.25355E-06 2.90060E-04 1.21603E-03 5.30025E-02 0.00000E+00 0.00000E+00 0.00000E+00 -5.01392E-01
3 9.91115E-07 2-25842E-04 1.40621E-03 5.95959E-02 0.00000E+00 0.00000E+00 0.00000E+00 5.44889E-01.

4 4.44585E-07 9.37513E-05- 8.24379E-04 3.28056E-02 0.00000E+00 0.00000E+00 -0.00000E+00 3.01622E-01
5 4.87235E-07 9.54559E-05 1.15042E-03 4.13725E-02 0.00000E+00 0.00000E+00 0.00000E+00 3.99076E-01
6 6.53901E-07 1.20887E-04 1.74013E-03 5.57733E-02. 0 00000E+00 0.00000E+00 0.00000E+00 6.36538E-01.

7 5.55928E-07 9.91717E-05 l'.65594E-03 -4.22433E-02 0.00000E+00 0.00000E+00 0.00000E+00 6.53432E-01
8 3.66129E-07 6.50023E-05 1.24174E-03 2.33049E-02 0.00000E+00 0.00000E+00 0.00000E+00 5-25448E-01.

9 2.6188BE-07 4.66811E-05 9.73045E-04 1.39829E-02 0.00000E+00- 0.00000E+00 0.00000E+00 4.34703E-01
10 2.31620E-07 4.14545E-05 9.08329E-04 1 07473E-02 0.00000E+00 0.00000E+00 0.00000E+00 4.24161E-01.

11 2.22076E-07 3.99026E-05 8.83230E-04 8.86118E-03 0.00000E+00 0.00000E+00 0.00000E+00 4.33358E-01
12 1.52814E-07 :2.75168E-05 5.96388E-04 4.98472E-03 0.00000E+00 0.00000E+00 0.00000E+00 3.08623E-01
13 1.38115E-07 2.49020E-05 L5.31422E-04' 3,87746E-03 0.00000E+00 0.00000E+00 0.00000E+00 : 2.85984E-01
14 1.47232E-07 2.65767E-05 5.39802E-04 2.98250E-03 0.00000E+00- 0.00000E+00 0.00000E+00' 3.08648E-01
15 6.93814E-08 1.25390E-05 2.61898E-04 1;66229E-03 0.00000E+00 0.00000E+00 0.00000E+00 1 48739E-01

. 16 4.05840E-08 7.33595E-06' 1.52140E-04 9.78609E-04 0.00000E+00 0 00000E+00 0.00000E+00 8.70523E-02'

17 l'.86533E-08 3.36811E-06 6;97489E-05 4.26000E-04 0,00000E+00 0.00000E+00 0.00000E+00 _4.02910E-02
18 1.63714E-08 -2.95323E-06 6.12322E-05 13.57944E-04: 0.00000E+00- 0.00000E+00 0.00000E+00 3355992E-02
19 3.02253E-08 5.44913E-06 1.13957E-04 6.69840E-04 0.00000E+001 0.00000E+00 0.00000E+00 6.62881E-02'
20 9.76567E-08 1.75293E-05 3.79863E-04 1.99656E-03 0.00000E+00 0.00000E+00- 0.00000E+00 2.23600E-01
21 2.99996E-08 5.34876E-06 1.19414E-04 4.60607E-04 0.00000E+00 ;0.00000E+00 0.00000E+00. 7.31350E-02'.

22 7.08725E-08 1.26949E-05 2.52071E-04 3.12654E-04 0.00000E+00. 0.00000E+00' O.00000E+00- 1.91827E-01
23 5.55503E-07- l'.00508E-04' 1.43369E-03 -7.79523E-03 0.00000E+00 0.00000E+00 0.00000E+00 1.97347E+00

' 24 1.12925E-06 '2.00718E-04 2.87305E-03 -2.16536E-02 0.-00000E+00 0.00000E+00- 0.00000E+00- 4.91258E+00-
25 7.80735E-07 1.32377E-04. 2.09857E-03 -1.55607E-02 0.00000E+00 0.00000E+00 0.00000E+00 3.83130E+00'
26 7.75692E-07 1.13362E-04 -2.04824E-03'-1.44881E-02 OiO0000E+00 0.00000E+00 0.00000E+00 3.94988E+00

i: 27 1.89668E-07. 2.19500E-05D:4.57995E-04 -3.06355E-03 0.00000E+00< 0.00000E+00 0.00000E+00 9.21813E-01
28 11.08593E-05 2.12216E-03 ;2.41550E-02 3 05620E-01. 0.00000E+00 0.00000E+00 0.00000E+00 2.23237E+01.
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-FINE GROUP SUMMARY FOR SYSTEM

GRP. FIX SOURCE FISS SOURCE IN SCATTER SLF SCATTER OUT SCATTER ABSORPTION LEAKAGE BALANCE
1 0.00000E+00 2.12611E-02 0 00000E+00 1.61243E-02 1.96505E-02 1.91725E-03 2.88934E-04 9.99881E-01
2 0.00000E+00 1.88838E-01 1.03469E-02 1.85303E-01 1.92631E-01 6.26325E-03 2.90060E-04 1.00002E+00
3 0.00000E+00 2.14979E-01 9.24689E-02 1.67085E-01 3.03199E-01 3.99220E-03 2.25842E-04 1.00005E+00
4 0.00000E+00 1.24462E-01 1.27336E-01 1.02427E-01 2.49835E-01 1.84840E-03 9.37513E-05 1.00004E+00
5 0.00000E+00 1.65962E-01 2.20704E-01 2.76690E-01 3.85403E-01 1.13687E-03 S.54559E-05 1.00004E+00
6 0.00000E+00 1.80150E-01 4.25915E-01 6.48201E-01 6.04389E-01 1.47923E-03 1.20887E-04 1.00006E+00
7 0.00000E+00. 8.94500E-02 6.75949E-01 1.04486E+00 7.63585E-01 1.64581E-03 9.91717E-05-- 1.00004E+00
8 0.00000E+00 1.38125E-02 8.09315E-01 1.24812E+00 8.20160E-01 2.95365E-03 6.50023E-05 9.99969E-01
9 0.00000E+00 1.00304E-03 8.08572E-01 1.13808E+00 8.04716E-01 4.88954E-03 4.66811E-05 9.99952E-01
10 0.00000E+00 7.45081E-05 7.98600E-01 1.09783E+00 7.89249E-01 9.44809E-03 4.14545E-05 9.99960E-01.
11 0.00000E+00 5.86189E-06 7.90911E-01 1.08727E+00 7.70946E-01 1.99669E-02 3.99026E-05 9.99978E-01
12 0.00000E+00 4.11789E-07- 6.33758E-01 6.16721E-01 6.37128E-01 2.65985E-02 2.75168E-05 1.00000E+00
13 0.00000E+00 6.53883E-08 6.15852E-01 5.14792E-01 5.89293E-01' 2.65464E-02 2.49020E-05 9.99998E-01
14 0.00000E+00 1.29582E-08 6.21695E-01 5.35637E-01 5.80897E-01 4.07636E-02 2.65767E-05 1.00001E+00
15 0.00000E+00 1.46442E-09 3.63807E-01 1.91290E-01 3.61250E-01 2.53798E-03 1.25390E-05 1.00001E+00
16 0.00000E+00 4.30005E-10 2.35465E-01 8.44351E-02 2.33913E-01 1.54056E-03 7.33595E-06 1.00001E+00
17 0.00000E+00 1.38483E-10 1.22614E-01. 2.59171E-02 1.21058E-01 1.55261E-03 3.36811E-06 9.99999E-01
18 0.00000E+00 G.91496E-11 1.09712E-01 2.23700E-02 1.07931E-01 1.77894E-03 2.95323E-06 9.99995E-01
19' O.00000E+00 1.40176E-10 1.86589E-01 6.04939E-02 1.84247E-01 2.33384E-03 5.44913E-06 1.00001E+00
20 0.00000E+00 2.27941E-10 4.54475E-01 4.09206E-01 4.44497E-01 9.96927E-03 1.75293E-05 9.99990E-01
21 0.00000E+00 3.33632E-11 2.06345E-01 9.12127E-02 2.01000E-01 5.34567E-03 5.34876E-06 9.99986E-01
22 0.00000E+00 3.87089E-11 4.15748E-01 2.92162E-01 4.01750E-01 1.39940E-02 1.26949E-05 9.99990E-01
23 0 00000E+00 3.70100E-11 2.20286E+00 '3.61788E+00 2.13083E+00 7.19423E-02 1.00508E-04 9.99996E-01
24 0.00000E+00 1.00737E-11 5.50191E+00 '1.04986E+01 5.31102E+00 1.90711E-01 2.00718E-04 9.99998E-01
25 0.00000E+00 2.94890E-12 6.23980E+00 8.43393E+00 6.05628E+00 1.83403E-01 1.32377E-04 9.99999E-01
26 0 00000E+00 2.06779E-12 5.94090E+00 1.28506E+01 5.68536E+00 2.55434E-01 1.13362E-04 1.00000E+00
27 0.00000E+00 4.92765E-13 2.34129E+00 3.46497E+00 2.23253E+00 1.08742E-01 2.19500E-05 9.99999E-01.

28 0.00000E+00 9.99999E-01 3.09829E+01 4.87222E+01 3.09827E+01 9.98733E-01 2.12227E-03 9.99999E-01

GRP. RT BDY FLUX RT LEAKAGE LFT BDY FLUX LFT LEAKAGE N2N RATE FISS RATE FLUX *DB**2 TOTAL FLUX
1 1.14889E-06 2-88934E-04 3.86229E-04 0.00000E+00 5.90348E-04 7.06942E-04 0.00000E+00 2.88493E-01.

2 1.25355E-06 2.S0060E-04 2.95555E-03 0.00000E+00 5.70197E-06 3.24761E-03 0.00000E+00 1.84889E+00
3 9.91115E-07 2.25842E-04 3.49250E-03 'O.00000E+00 0.00000E+00 3.72444E-03 0.00000E+00 2.13020E+00
4 4.44585E-07 9.37513E-05 2.08097E-03 0.00000E+00 0.00000E+00 1.57180E-03 0.00000E+00 1.24335E+00
5 4.87235E-07 '9.54559E-05 '2.96000E-03 0.00000E+00 0.00000E+00 5.50681E-04 0.00000E+00 1.73451E+00
6 6.53901E-07 1.20887E-04 4.56402E-03 0.00000E+00 0.00000E+00 5.01632E-04 0.00000E+00 2.67872E+00
7 5.55928E-07-~9.9171TE-05 4.43476E-03 0.00000E+00 0.00000E+00 5.35303E-04 0.00000E+00 2.61918E+00;
8 3.96129E-07 6.50023E-05 3.34149E-03 0.00000E+00 0,00000E+00 5.91337E-04 0.00000E+00 1.99455E+00
9 2.61888E-07 4.66811E-05 2.59226E-03 0.00000E+00 0.00000E+00 8.26204E-04 0.00000E+00 1.56914E+00
10 2.31620E-07 4.14545E-05 2-38522E-03 0.00000E+00. 0.00000E+00: 1.77254E-03 0.00000E+00 1.46532E+00.

11 2.22076E-07 .3.99026E-05 2.27032E-03 0.00000E+00 0.00000E+00 3.81087E-03 0.00000E+00 .1.42339E+00
12 1.52814E-07 2.75168E-05 1.48441E-03 0.00000E+00 0.00000E+00 5.25636E-03. 0.00000E+00 9.56387E-01
13 1.38115E-07' 2.49020E-05 1.28721E-03 0.00000E+00 0.00000E+00 5.12327E-03' O.00000E+00 8.48539E-01
14 1.47232E-07c 2.65767E-05 1.24797E-03 0.00000E+00 0.00000E+00 4.12416E-03 0.00000E+00 8.55761E-01
15 6.93814E-08 -1.25390E-05 6.10479E-04- 0.00000E+00 0.00000E+00 7.75845E-04 0.00000E+00 4.16710E-01
16 4.05840E-08 7.33595E-06' 3.52802E-04 0.00000E+00 0.00000_+00 5.32055E-04 0.00000E+00 2.42053E-01
17 1.86533E-08 3.36811E-06' 1.60602E-04 0.00000E+00 0.00000E+00 ~8.40312E-04 0.00000E+00 1.10893E-01
18 1.63714E-08 2.95323E-06 .1.40270E-04 0 00000E+00 0.00000E+00 1.15042E-03 0.00000E+00 9.72894E-02
19 3.02253E-08'~5.44913E-06 2.60941E-04 0.00000E+00 0.00000E+00 1.38783E-03 0.00000E+00 :1.81095E-01
12 0 9.76567E-08 .I.75293E-05 8.61850E-04 .0200000E+00 0.00000E+00 5.98052E-03 0.00000E+00 6.03332E-01
21 z2.99996E-08 5.34876E-06 '2;64343E-04 0.00000E+00 0.00000E+00' 3.41300E-03- 0.00000E+00 1.89892E-01
22 7.08725E-08 1.26949E-05 .5.04309E-04 0.00000E+00 0.00000E+00 8.71371E-03 0.00000E+00 '4.17449E-01-
:23 5.55503E-07 1.00508E-04 "1.79243E-03- 0.00000E+00 0.00000E+00- 3.66904E-02 0.00000E+00 2.834S3E+00
-24, 1.12925E-06 -2.00718E-04 2.58701E-03 0.00000E+00 0.00000E+00 8;79506E-02 0.00000E+00 6.22978E+00
25 7.80735E-07' 1.32377E-04''1.69598E-03 10.00000E+00 0.00000E+00 8.24384E-02. 0.00000E+00 ~4.70832E+00
26 7.75692E-07 1.13362E-04 1.53046E-03- 0.00000E+00 0.00000E+00: 1.11736E-01' O 00000E+00- 4.74575E+00
27 1.89668E-07, 2.19500E-05'.3426191E-04 .0.00000E+00 0~00000E+00 4-64797E-02 0.00000E+00 1.09082E+00. .

R28 1 08593E-05- 2.12216E-03 ;4.65675E-02 0.00000E+00 5.96050E-041,4.20432E-01 0.00000E+00 4.35245E+01

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ . __ - -. __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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******************************************************************************************************
* RJP NEWS * *
**************** - *
* =

- 2-
* REVISED:,04/02/93 14:56:I2 BY MKD *
* 00/00/00 THIS' COMPUTER AND ITS ASSOCIATED SUBSYSTEMS, INCLUDING. *

- * ELECTRONIC MAIL, ARE FOR OFFICAL USE ONLY BY AUTHORIZED *
* - EMPLOYEES OF' MARTIN MARIETTA ENERGY SYSTEMS, INC. *
* . (ENERGY SYSTEMS), OR BY OTHER PERSONS AUTHORIZED BY *
* ENERGY SYSTEMS, UNDER TERMS OF ENERGY SYSTEMS * CONTRACT *
* .WITH THE U.S. DEPARTMENT OF ENERGY. ENERGY SYSTEMS *
* THEREFORE RETAINS THE RIGHT TO MONITOR THE CONTENT OF *
.* ALL MESSAGES AND TO ACCESS ANY COMPUTER FILES WITHOUT *
* PRIOR KNOWLEDGE OR CONSENT OF USER, SENDER, OR ADDRESSEE. *
* *
*. 04/02/93 THE-FOLLOWING CHANGES.TO THE WAY JOB OUTPUT IS *
* PROCESSED WILL BE EFFECTIVE ON APRIL 12. DUTPUT *
* HELD IN CLASS T WILL BE-HELD FIVE DAYS, INSTEAD OF *
* SEVEN DAYS, BEFORE IT'IS PRINTED. THE NEW OUTPUT . *
* CLASS C WILL ALSO BE AVAILABLE. DUTPUT IN CLASS C *
* WILL BE HELD 4 DAYS AND THEN WILL BE DELETED. FOR *
* MORE INFORMATION, REFER'TO " CHANGES TO JOB OUTPUT *
* < PROCESSING" IN THE JAN-FEB C&T NEWS. *
* . *
* - 03/26/93 ATTENTION SYSTEM SELECT 9 AND 47 USERS: ON APRIL 12 *
* SSN 9 AND 47 WILL NO LONSER PROMPT YOU FOR YOUR *
* TERMINAL TYPE: THE DEFAULT WILL BE VT100. THE REST OF *
* .THE LOG ON PROCEDURE WILL REMAIN THE SAME. IF YOU ARE *
* NOT USING OR EMULATING A VT100, YOU WILL NEED TO USE *

. * SSN 90,-WHICH WILL PROMPT YOU FOR YOUR TERMINAL TYPE. *
* THEN YOU-SHOULD ENTER THE SPECIFIC APPLICATION ID (E.G., *
* - TSOK, TSDX, TSOY, IDMSK). IF YOU HAVE ANY QUESTIONS, *
* PLEASE CALL USER SERVICES AT 4-4000. *
* *
* 03/09/93 THE OUTCODE FOR THE Y-12 UNCLASSIFIED TAPE LIBRARY *
* WAS PUBLISHED INCORRECTLY IN THE C&T NEWS THE *
* - CORRECT GUTCODE IS IUCP. *
* *
* - *
* *
* . *
- ******************************************************************************************************
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j**CO********************************************************************************************************************************I
C000********************************************************************************************************************************'
0000********************************************************************************************************************************'
s*CO*********************************************************************************************************************************
CO******************************************************************************************'****************************************,
'C*00********************************************************************************************************************************:,

0000********************************************************************************************************************************;

' VV - ~W- CCCCCCCCC" JJJJJJJJJJ . CCCCCCCCCC -SSSSSSSSSS AAAAAAAAAA 444- AAAAAAAAAA''

' VV VV .CCCCCCCCCCu ~JJJJJJJJJJ CCCCCCCCCCCC SSSSSSSSSSSS AAAAAAAAAAAA- -4444' -AAAAAAAAAAAA,

~VV . VV CC .CC' JJ- CC SS AA ' AA ' 44 44 AA- AA'
JJ CC CC SS- SS AA AA 44''44' AA <AA-

VV VV CC -
-W VV CC JJ CC SSS AA AA 44- 44- ~AA AA
'VV' VV CC JJ CC SSSSSSSSS AAAAAAAAAAAA 44444444444'' AAAAAAAAAAAA ,

W- ' VV . CC -JJ CC SSSSSSSSS AAAAAAAAAAAA 444444444444 AAAAAAAAAAAA
VV ' . - VV CC JJ CC SSS AA AA 44 AA AA' '

.VV - VV- CC- JJ JJ- CC SS. AA AA 44 AA AA-
VV VV- CC CC JJ JJ CC' CC SS SS AA AAD -44 AA - AA
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'111 111- -666666666666 555555555555'
-1111 1111 .66 66 55

11 11 66 55-
-11 11 66 55'
11 11 66666666666'. 555555555
li' 11 '666666666666- 5555555555
11 11 66 66 55
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11 11 66 66 ' -- 55

.1111111111 -1111111111 666666666666- 555555555555
1111111111 1111111111 16666666x 6' 55555555555

4
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JJJJJJJJJJ 000000C00000 88888888B888- 'EEEEEEEEEEEE NNN - NN DDDDDDDDDD

i- JJ '00 00 BB- BB EE NNNN NN DD DD
'

JJ . 00 00 BB '. 'BB EE NN NN- NNJ DD DD
JJ 00 00 BB: BB- EE - NN NN' .NN DD. .DD-
JJ- 00~ 001 BBBBBBBBBB EEEEEEEE NN NN NN DD. DD.
JJ 00 - 00 BBBBBBBBBB EEEEEEEE- NN NN NN DD DD
JJ 00 00 'BB BB EE- 'NN NN NN 'DD DD -

JJ - JJ ' 00/ 00 BB BB .EE' NN NNNN: DD ' DD
JJ JJ~ 00 00 BB BB- EE NN NNN!'DD-- DD-
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'-VCJCSAS4 'VCJ-CJ WITHEE NRC 1178

VV VV - CCCCCCCCCC JJJJJJJJJJ CCCCCCCCCC SSSSSSSSSS AAAAAAAAAA SSSSSSSSSS 444-
VV VV CCCCCCCCCCCC JJJJJJJJJJ CCCCCCCCCCCC SSSSSSSSSSSS AAAAAAAAAAAA SSSSSSSSSSSS 4444

' VV VV. CC CC -JJ OC CC SS SS AA AA SS SS 44 44
VV VV CC JJ CC SS AA AA SS 44 44
VV VV CC- JJ CC SSS AA AA SSS 44 44-

- VV VV CC JJ CC SSSSSSSSS AAAAAAAAAAAA SSSSSSSSS -44444444444
VV VV CC JJ CC SSSSSSSSS AAAAAAAAAAAA SSSSSSSSS 444444444444

VV W CC JJ CC SSS AA AA SSS 44
VV VV CC JJ JJ CC SS AA AA SS 44
VV VV CC 'CC JJ JJ CC CC SS SS AA AA SS . SS 44

VVVV CCCCCCCCCCCC JJJJJJJJ CCCCCCCCCCCC SSSSSSSSSSSS AA AA SSSSSSSSSSSS 44
VV CCCCCCCCCC JJJJJJ CCCCCCCCCC SSSSSSSSSS AA AA SSSSSSSSSS 44

JJJJJJJJJJ 0000000000 BBBBBBBBBBB 11 11 777777777777 8888888888-
' JJJJJJJJJJ 000000000000 BBBBBBBBBBBB 111 111 77777777777 888888888888

JJ 00- 00 BB BB 1111 1111 77 77 88 88
JJ 00 00 BB BB 11 11 77 88 88
JJ 00 00 BB- BB 11 11 77 88 88
JJ 00 00 BBBBBBBBBB 11 11 77 '88888888
JJ 00 00 BBBBBBBBBB 11 11 77 88888888
JJ 00 00 BB BB 11 11 77 88 88

JJ JJ 00 00 BB BB 11 11 77 88 88
JJ JJ 00 00 BB BB 11 11 77 88 88
JJJJJJJJ 000000000000 BBBBBBBBBBBB 1111111111 1111111111 77 888888888888
JJJJJJ 0000000000 BBBBBBBBBBB 1111111111 1111111111 77 8888888888

RRRRRRRRRRR MM MM 00000000 2222222222 55555555:555 PPPPPPPPPPP RRRRRRRRRRR 11
- RRRRRRRRRRRR MMM MMM 0000000000 222222222222 555555555555 PPPPPPPPPPPP RRRRRRRRRRRR 111
RR RR MMMM MMMM. 00 0000 22 22 55 PP PP RR RR lill4

RR RR MM MM MM MM 00 00 00 22 55' PP PP - RR RR 11
RR RR MM MMMM MM 00 00 00 22 55 PP PP RR' RR 11
RRRRRRRRRRRR MM MM MM 00 00 00 22 555555555 PPPPPPPPPPPP RRRRRRRRRRRR 11
RRRRRRRRRRR MM MM 00- 00 00 22 5555555555 PPPPPPPPPPP RRRRRRRRRRR 'll
RR RR MM MM 00 00 00 22 55 PP RR RR 11
RR RR- MM MM' 0000 00 '22 55 PP RR RR 11

.RR RR MM MM 000 00 22 .

555555555555 PP RR
~RR' 1155 PP RR

RR RR .MM MM -0000000000 222222222222 RR 1111111111
RR RR MM MM 100000000 222222222223 55555555555 PP RR RR 1111111111

DC*G**********************************************************************************************************
O . .

. *
- 0 VCJCSAS4 KSYS VCJ-CJ WITHEE .NRC APR 06, 1993 22.16.09 KSY5 VCJCSAS4 *
. G - *
*G*c**********************************************************************************************************
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?IAT6140 JOB ORIGIN FROM GROUP =RM040- DSP=CR , DEVICE =RM040RD1 081,

-GACF01137 VCJ LAST SYSTEM ACCESS' 14.38-04/06/93 FROM RM040RDI
14: 41:24 IAT4401 LOCATE FOR STEP =LKED- DD=MARSLIS' DSN=E.TZA27286. SCALE. MARS 77
14:41:24 IAT4402 UNIT =3380 . ,VOL(S)=PSOE01

'
-

'~14:41:24 IAT4401 LOCATE FOR STEP =LKED DD=MIPLIB DSN=E.TZA27286.NEAD.MIPLIB77
14:41:24 IAT4402 UNIT =3380 ,VOL(S)=PBDS00
14:41:24 IAT4401 LOCATE FOR. STEP =LKED DD= MODULES DSN=E.TZA27286.NEAD.PGMS77
14:41:24'IAT4402 UNIT =3380 VOL(S)=PGDE01

.14:41:24 IAT4401 LOCATE FOR SYEP=LKED DD=0VLY DSN=E.TZA27286.NEAD.0VLY77
14:41:24 IAT4402 UNIT =3380 ,VOL(S)=PSDS00
14:41:24 IAT4401 LOCATE FOR STEP =LKED DD=SYSLIB DSN=E.TZA27286.NEAD.SUBLIB77
14:41:24 IAT4402 UNIT =3380' ,v0L(S)=PBDS00

'14:41:24 IAT4401 LOCATE FOR STEP =LKED DD=SYSLIB DSN=SYS2.VSFLINK
14:41:24 IAT4402 UNIT =3380- ,VOL(S)=PSDS00
14:41:24 IAT4401 LOCATE FOR STEP =LKED DD=SYSLIB DSN=SYS2.VSFFORT
14:41:24 IAT4402-UNIT =3380 .VOL(S)=PBDE03
14:41:24 IAT4401 LOCATE FOR STEP =LKED DD=SYSLIB DSN= GRAPHICS.DISV. LIB
14:41:24 IAT4402. UNIT =3380- ,VOLIS)=PBDE01
14:41:24 IAT4401 LOCATE FOR STEP =LKED DD=SYSLIB DSN= GRAPHICS INTLIB'
14:41:24 IAT4402 UNIT =3380 - <VOL(S)=PBDE02
14:41:24 IAT4401 LOCATE FOR STEP =LKED DD=SYSLIN DSN=E.TZA27286.NEAD.0VLY77
14:41:24 IAT4402 UNIT =3380 .VOL(S)=PSDS00
14i41:24 IAT4401' LOCATE FOR STEP =GO DD=STEPLIB DSN=E.TZA27286.NEAD.PGMS77
14:41:24 IAT4402 UNIT =3380 ,VOL(S)=PGDE01
14:41:24 IAT4401' LOCATE FOR STEP =GO. DD=FORTLIB DSN=SYS2.VSFLOAD

- 14:41:24 IAT4402. UNIT =3380 .VOL(S)*PBDS03
14:41t24 IAT4401 LOCATE FOR STEP =GO DD=FT21F001 DSN=E.TZA27286.ORIGENS.BINRYLIB
14:41:24 IAT4402 UNIT =3380 ,VOL(S)=PSDE01
14:41:24 IAT4401 LOCATE FOR STEP =GO ' DD=FT22F001 DSN=E.TZA27286.ORIGENS.BINRYLIB
14:41:24 IAT4402 UNIT =3380 ,VOL(S)=PBDE01
14:41:24 IAT4401' LOCATE FOR STEP =GO ' DD=FT23F001 DSN=E.TZA27286.ORIGENS.BINRYLIB
14:41:24 IAT4402 UNIT =3380 VOL(S)=PBDE01
14:41:24 IAT4401 LOCATE FOR STEP =GO DD=FT24F001 DSN=E.TZA27286.ORIGENS.BINRYLIB
14:41:24 IAT4402 UNIT =3380 ,VOL(S)=PBDE01
14:41:24 IAT4401 LOCATE FOR STEP =GO DD=FT25F001 DSN=E.TZA27286.ORIGENS.BINRYLIB
14:41:24 IAT4402 UNIT =3380 ,VOL(S)=PBDE01

'14:41:24'IAT4401 LOCATE FOR STEP =GO DD=FT26F001-DSN=E.TZA27286.ORIGENS.BINRYLIB
14:41:24 IAT4402 UNIT =3380 ,VOL(S)=PBDE01
14:41:24 IAT4401 -LOCATE FOR-STEP =GO DD=FT27F001 DSN=E.TZA27286.ORIGENS.CARDLIB

-14:41:24 IAT4402 UNIT =3380 VOL(S)=PBDE02-

.14:41:24 IAT4401- LOCATE FOR STEP =GO DD=FT27F002 DSN=E,TZA27286.ORIGENS.CARDLIB
'14t41:24 IAT4402 UNIT =3380 ,VOL(S)=PBDE02
14:41.:24 IAT4401 LOCATE FOR STEP =GO DD=FT27F003 DSN=E.TZA27286.ORIGENS.CARDLIB
14:41:24 IAT4402 UNIT =3380 ,VOLIS)=PBDE02
14:41:24 IAT4401 LOCATE FOR STEP =GO. DD=FT27F004 DSN=E.TZA27286.ORIGENS.CARDLIB
14:41:24'IAT4402 UNIT =3380- : ,VOL(S)=PBDE02
14:41:24-IAT4401 LOCATE FOR STEP =GO - DD=FT27F005'DSN=E,TZA27286.ORIGENS.CARDLIB
14:41:24 IAT4402 UNIT =3380- ' VOL(S)=PBDE023
14:41:24 IAT4401 LOCATE FOR STEP =GO DD=FT27F006 DSN=E.TZA27286.ORIGENS.CARDLIB
14:41:24 IAT4402 UNIT =3380 VOL(S)=PBDE0214:41:24 IAT4401' LOCATE FOR STEP =GO., -DD=FT28F001 DSN=E.TZA27286.ORIGENS.CARDL'IB
14:41:24 IAT4402 UNIT =3380 ',- VO L ( S l = PBDE 02
14:41:24 IAT4401 LOCATE FOR-STEP =GO DD=FT28F002 DSN=E.TZA27286.ORIGENS.CARDLIB

'14:41:24 IAT4402 UNIT =3380 VOL(S)=PBDE02
14:41:24 IAT4401'' LOCATE FOR STEP =GO- DD=FT28F003 DSN=E.TZA27286.ORIGENS.CARDLIB-

'14:41:24 IAT4402' UNIT =3380 ,VOL(S)=PBDE02-
14:41:24 IAT4401 LOCATE FOR-STEP =GO- DD=FT28F004 DSN=E.TZA27286.ORIGENS.CARDLIB
la:41:241IAT4402 UNIT =3380-- - VOL(S)=PBDE02
14:41!24 IAT4401 LOCATE FOR. STEP =GO DD=FT28F005 DSN=E.TZA27286.ORIGENS.CARDLIB
16:41:24 IAT4402 UNIT =3380 E- VOL(S)=PBDE02-
14'41:24 IAT4401- LOCATE FOR STEP =GO. DD=FT28F006 DSN=E.TZA27286.ORIGENS.CARDLIB:
14:41 24 IAT4402 UNIT =3380- - VOL(S)=PBDE02
14:41:24.IAT4401- LOCATE FOR SIEP=GO-' DD=FT78F001.DSN=E.TZA27286. SCALE.HEATLIB-

N

' r
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-14:41$24 IAT4402' UNIT =3380 . VOL(S)=PSDE01
14:41:24 IAT4401 LDCATE FOR-SIEP=GO DD=FT79F001'DSN=E.TZA27286. KEN 05. ALBEDOS
14:41.:24 IAT4402: UNIT =3380 VOL(S)=PSDE01
14:41:24 IAT4401 ~ LOCATE'FCR' STEP =GO DD=FT80F001 DSN=E.TZA27286. KEN 04.WGTS-

-14:41:24 IAT4402' UNIT =3380' ~ lVOL(S)=PSDE01
14:41:24.IAT4401 - LOCATE FOR STEP =GO ' - DD=FT81F001 DSN=C.TZA27286. SCALE 4.REV02.XN16
14:41:24-IAT4402 UNIT =3380 VOL(S)=PSOE03

L . -18:41:24 IAT4401 LOCATE FOR.SiEP=GO - DD=FT82F001 DSN=C.TZA27286. SCALE 4.REV02.XN27
'14:41;24-IAT4402 UNIT =3380 VOL(S)=PSDE02.

. ,

-14:41:24 IAT4401 LOCATE FOR. STEP =GO-' DD=FT83F001 DSN=C.TZA27286. SCALE 4.REV02 XN123
.14:41:24 IAT4402 UNIT =3380 VOL(S)=PBDE01
14141:24.IAT4401- LOCATE ~FOR SIEP=GO ' DD=FT84F001 DSN=C.TZA27286. SCALE 4.REV02.XN218
14:41:24 IAT4402 UNIT =3380 VOL(S)=PBDE04

-14:41:24 IAT4401 ' LOCATE FOR STEP =GO DD=FT85F001 DSN=C.TZA27286. SCALE 4 REV02.XN22G18
14:41:24 IAT4402 UNIT =3380- VOL(S)=PSDE01,

L- 14:41:24 IAT4401 LOCATE FOR STEP =GO DD=FT86F001 DSN=C.TZA27286. SCALE 4.REV02;XG18
14:41:24 IAT4402 UNIT =3380 . , VOL(S).PSDE03

-14:41:24 IAT4401 LOCATE FOR. STEP =GO DD=FT87F001 DSN=C.TZA27286. SCALE 4.REV02.XN27 BURN
14:41i24 IAT4402 UNIT =3380- . . VOL(S)=PBDE04'
14:41:24 IAT4401- LOCATE FOR STEP =GO DD=FT88F001 DSN=C.TZA27286. SCALE 4.REV03.XN27G18
14:41:24 IAT4402 UNIT =3380 VOL(S)=PSDE02
14:41:24 IAT4401- LOCATE FOR SYEP=GO. DD=FT89F001 DSN=C,X4S27286. SCALE 4.REV02.SCLIB
14:41:24:IAT4402 UNIT =3380-- VOL(S)=PSD501,

J14:41:24 IAT4401' LOCATE FOR. STEP =GO DD= MESSAGE DSN=E.TZA27286 SCALE 4. MESSAGES
14:41;24 IAT4402 UNIT =3380 ' VOL(S)=PSDE01-,

14:41i28 IAT4401 LOCATE FOR STEP =GO DD=QATABLE DSN=E.TZA27286 SCALE 4.CATABLE
14:41:24 IAT4402 UNIT =3380' ,VOL(S)=PSDE03
22:05:24 IAT5110 JOB 1178 VCJCSAS4? USES D'PSOE01

:22:05:24 IAT5110 JOB'1178~ VCJCSAS4D USES. D PBDS00
22:05:24 IAT5110' JOB 11784 VCJCSAS4?;USES D PGDE01
22:05:24'IAT5110 J08.1178 VCJCSAS4) USES D PSDS00'

'22:05:24 IAT5110/ JOB 1178 VCJCSASA) USES D PSDE03
22:05:24 IAT5110. JOB 1178 VCJCSAS4).USES D PBDE01
22:05:24 IAT5110 JOB _1178:(VCJCSAS4) USES. D PBDE02
22:05:24 IAT5110 JOB 1178'(VCJCSASA) USES D PBDSOS
22:05:24 IAT5110 JOB'1178 LVCJCSASA) USES D PSDE03
22:05:24 IAT5110 JOB'1178 LVCJCSAS4) USES D PSDE02
22:05:24 IAT5110 JOB 1178 LVCJCSASA) USES- D PBDE04
22:05:24-IAT5110 J08:1178H VCJCSAS4 USES D PSDS01-
22:05:24 IAT5200. JOB =1178 VCJCSASA. IN SETUP DN MAIN =X1011

'22:05:24 IAT5210 JOB'MARSLIB 1178 l ' X101.
'

USING D PSDE01.ON 140"

22:05:24 IAT5210 JOB MIPLIB - 1178 l X101 USING D PBDS00 ON C06
22:05:24 IAT5210 JOB MODULES

-22:05:24'IAT5210 JOB OVLY: ' L11781 X101 USING D PGDE01 ON 142
L1178 i X101 :USING D PSD500 ON E00

22:05:24 IAT5210 JOB SYSLIB' I 1178 . X101 USING D PSOE03 ON 154:

22:05:24 IAT5210 JCB SYSLIB (1178 ? X101 USING D PBDE01 DN 141
22105:24 IAT5210 JOB SYSLIB (1178 J X101- USING D PBDE02 ON 143

.22:05:24 IAT5210 JOB FORTLIB . (1178) X101 -USING D PBDS03 ON E0E
,22:05:24 IAT5210. JOB'FT81F001 (1178 X101 USING D PSDE03 ON 155
22:05:24 IAT5210 J05.FT82F001.(1178)) X101.USING D PSDE02 ON1153
22:05:24 IAT5210 JOB FT84F001 (1178) X101 USING D PBDE04 CN-156

22iO5:24'IAT5210 J'3B FT89F001-(1178) ELECTED.X101-GRP=JS3 BATCH
X101 USING D PSDS01 ON C17

22:05:24 IAT2000 JOB.1178'VCJCSASA S
22:05:26' IEF403I VCJCSASA - STARTED - TIME =22.05;26
22:09:24 IEF404I VCJCSAS4 - ENDED.- TIME =22.09.24
'22:09:24 IAT5400; JOB 1178 (VCJCSAS4) IN BREAKDOWN-

1
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'//VCJCSAS4 JOB (17804),'VCJ-CJ WITHEE NRC*, TIME =20, *
// PASSWORD =
//CMAIN CLASS = STANDBY'
//00T1 OUTPUT DEFAULT =YES.JESDS=ALL DEST =NK25B.RM025
//PROCLIB DD DISP =SHR,DSN TZA.PROCLfB.CNTL
//A~ EXEC SCALE 41,GOSIZE=2048K, TIME =20

c ~
~

//GO.FT01F001'DD SPACE =(TRK,(300,50)))//GO.FT18F001 DD SPACE =(TRK,(300,50):

//GO.SYSIN DD *
/c

1 //VCJCSAS4 JOB (17804),'VCJ-CJ WITHEE NRC', TIME =20, *
// PASSWORD =

2 //0VT1 OUTPUT-DEFAULT =YES,JESDS=ALL DEST =NK25B.RM015
3 //PROCLIB DD DISP =SHR,DSN=TZA.PROCLIB.CNTL
4 //A EXEC SCALE 41.GOSIZE=2048K, TIME =20
5 XXSCALE41 PROC GUSIZE=2048K,BLKS=6136,SBUF=S136,

XX PLOT =DISV,0VT='**, LOUT =***
XX ORGLIB='E.TZA27286.0RIGENS,.
XX MESSAGE ='E.TZA27286. SCALE 4. MESSAGES *,
XX

H6 LIB ='E.TZA27286. SCALE.HEATLIB'8=BUFL=',LBLIN=' DISP =SHR, LABEL =(,,,IN),DCXX
XX DCBV=*DCB=(RECFM=VBS.LRECL=X,BLKSIZE='
***
*** JAY MANNESCHMIDT EXT 4-8717 BLDG 6011
***

6.XXLKED EXEC PGM=IEWL. REGION =1024K
XX PARM=' MAP. LIST, SIZE =(1000K 100Kl'

7 XXMARSLIB DD DISP =SHR DSN=E .TZA27286.SCdLE.MRS77
8 XXMIPLIB- DD DISP =SHR.DSN=E,TZA27286.NEAD.MIPLIB77
9 XXMODULES DD' DISP =SHR,DSN=E.TZA27286.NEAD.PGMS77

10 XX0VLY- DD DISP =SHR,DSN=E.TZA27286.NEAD.0VLY77
11 XXSYSLIB DD DISP =SHR,DSN=E.TZA27286.NEAD.SUBLIB77
12 XX- DD DISP =SHR,DSN=SYS2 VSFLINK
13 XX DD. DISP =SHR DSN=SYS2.VSFFORT
14 XX DD DISP =SHR.DSN= GRAPHICS.& PLOT. . LIB

IEF653I SUBSTITUTION JCL - DISP =SHR,DSN= GRAPHICS.DISV. LIB-

15 XX DD DISP =SHR,DSN= GRAPHICS.INTLIB
16 XXSYSLIN DD DSN=E.TZA27286.NEAD.0VLY77(IEFBR14), DISP =SHR
17 XX DD

DSN=&&LOADSET,DCB=(RECFM=FB,LRECL=80,BLKSIZE=32001
UNIT =SYSDA. DISP =(MOD, DELETE),

XX SPACE =(TRK,0),
18 XX DD 'DDNAME=SYSIN
19 XXSYSLMOD DD DSN=&& LIBRARY UNIT =SYSDA, DISP =1 PASS).-

XX - SPACE =(TRK-(50,20,5),RLSE),

20 XXSYSPRINT DD~ SYSOUT=& LOUT
'IEF653I SUBSTITUTION JCL SYSOUT=*

21 XXSYSUT1 DD
UNIT =SYSDA, SPACE =(TRK,(50,101) ION =&GOSIZE,22 XXGO EXEC PGM= SCALE.COND=(4,LT,LKED) REG

IEF653I SUBSTITUTION JCL - PGM= SCALE.COND=[4,LT,LKED) REGION =2048K,
'XX PARM='/NOI0INIT,N00CSTATUS,NOINQPCOPN, . TIME =1439

23 XXSTEPLIB -DD DSN=*.LKED.SYSLMOD, DISP =IOLD. DELETE)
24 XX DD. DISP =SHR.DSN=E.TZA27286eNEAD PGMS77

-25 XXFORTLIB DD DISP =SHR,DSN=SYS2.VSFLOAD-

26 //GO.FT01F001 DD SPACE =(TRK,(300,501)(20 10))t4DCBV&BLKS|BUFL=&SBUF)X/FT01F001-DD UNIT =SYSDA SPACE =(TRK
IEF653I SUBSTITUTION JCL - UNIT =SYSDd, SPACE =( RK,(20,10) ,DCB=(RECFM=VBS LRECL=X,BLKSIZE=6136 BUFL=6136)'

27 XXFT02F001 DD UNIT =SYSDA. SPACE =(TRK 20,10)) &DCBV&BLKS,8UFL=&SBUF)-
IEF653I SUBSTITUTION JCL - UNIT =SYSDd(, SPACE =(IRK

28 XvrT03F001 DD ' UNIT =SYSDA, SPACE =(TRK,(20 101),&DdBV&BLKS(20.10)),DCB=(RECFM=VBS.LRECL=X,BLKSIZE=6136.BUFL=6136)
IL7653I SUBSTITUTION JCL - UNIT =SYSDA, SPACE = TRK,(20;10}}BUFL=&SBUF),DCB=(RECFM=VBS,LRECL=X,BLKSIZE=6136,BUFL=6136)

29 XXFT04F001 DD UNIT =SYSDA, SPACES (TRK'(20,10) ,&DCBV&BLKS,8UFL=&SBUF)-
:30 IEF653I SUBSTITUTION JCL'- UNIT =SYSDA. SPACE = TRK,(20.10)).DCB=(RECFM=VBS.LRECL=X,BLKSIZE=6136',BUFL=6136)-XXFT05F001 DD= UNIT =SYSDA, SPACES (480,(20,10)).DCB=BLKSIZE=480

_- - ,, . ,, - . _ - . - , ,m -- - --,_w, , - , - . .; .. a
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SYSOUT=&OUT,DCB=(RECFM=VBA LRECL=13T.BLKSIZE=1100)31 XXFT06F001 DDIEF653I SUBSTITUTION JCL - SYSOUT=*,DCB=[kECFM=VBA.LRECL=137,BLRSIZE=1100)
32 XXFT08F001 DD UNIT =SYSDA, SPACE =(CYL,(4,1L DCB= DSORG=DA.RECFM=F)
33 XXFT09F001 DD' UNIT =SYSDA, SPACE =LCYL (4,1L ,DCB= DSORG=DA,RECFM=F)

UNIT =SYSDA, SPACE =|TRK,(20,LO}DCB= DSORG=DA RECFM=F)UNIT =SYSDA. SPACE =I CYL,(4 i l34 XXFT10F001 DD
IEF653I SUBSTITUTION JCL - UNIT =SYSDA, SPACE =(IRK,(20,10)}BUFLe&SBUF),DCB=(RECFM=VBS,LRECL=X,BLKSIZE=6136,BUFL=6136)) &DCBV&BLKS35 XXFT11F001 DD

36'XXFT12F001 DD UNIT =SYSDA. SPACE =(TRK,(20,101),&DCBV&BLKS,BUFL=&SBUF)
IEF653I SUBSTITUTION JCL - UNIT =SYSDA. SPACE =(TRK,(20,101),DCB=(RECFM=VBS.LRECL=X,BLKSIZE=6136,BUFl=6136)

37 XXFT13F001 DD UNIT =SYSDA, SPACE =(TRK.(20,10)),
~

XX DCB=(RECFM=VB,LRECL=137,BLKSIZE=&BLKS BUFL=&SBUF)
IEFS53I SUBSTITUTION JCL - DCB=(RECFM=VB.LRECL=137,BLKSIZE=6136,BUFL=6136)

38 XXFT14F001 DD UNIT =SYSDA, SPACE =(TRK,(20 10)),&DCBV&BLKS,BUFL=&SBUF)
IEF653I SUBSTITUTION JCL - UNIT =SYSDA, SPACE =(TRK,(20.10)),DCB=(RECFM=VBS,LRECL=X,BLKSIZE=6136,8UFL=6136)

IEF653I SUBSTITUTION JCL - UNIT =SYSDd(,20,101),&DCBV&BLKS,BUFL=&SBUF) SPACES (TRK,(20,101),DCBm(RECFM=VBS LRECL=X,BLKSIZE=6136,8UFL=6136)39 XXFT15F001 DD UNIT =SYSDA, SPACE =(TRK

40 XXFT16F001 DD UNIT = SYSDA , S P ACE = ( T R K , ( 20 ,10 ) ) , &DCB'/& B LKS ,8UF L =&SBUF )
IEF653I SUBSTITUTION JCL - UNIT =SYSDA SPACE =(TRK,(20,10)),DCB=(RECFM=VBS.LRECL=X,BLKSIZE=6136,8UFL=6136)

41 XXFT17F001 DD UNIT =SYSDA, SPACE =(TRK,(20,101),&DCBV&BLKS BUFL=&SBUF)
IEF6531 SUBSTITUTION JCL - UNIT =SYSDA SPACE =(TRK,[20,10)) DCBm(RECFMaVBS.LRECL=X,BLKSIZE=6136,BUFL=6136)

42 //GO.FT18F001 DD SPACE =(TRK,(300,50))(20,10)),&DCBV&BLKS,BUFL=&SBUF)X/FT18F001 DD UNIT =SYSDA, SPACE =(TRK,
IEF653I SUBSTITUTION JCL - UNIT =SYSDA.SPACEm(TRK,(20.10}},DCB=(RECFM=VBS LRECL=X,BLKSIZE=6136,BUFL=6136)

IEF653I SUBSTITUTION JCL - UNIT =SYSDA, SPACE =(TRK.(20,10}}BUFL=&SBUF),DCB=(RECFM=VBS,LRECL=X,BLKSIZE=6136,BUFL=613R)
43 XXFT19F001 DD UNI T = SYSD A . S PACE = ( T R K , ( 20 .10 ) ) ,&DC BV& B LKS

44 XXFT21F001 DD &LBLINASBUF,DSN=&ORGLIB..BINRYLIBfBASICLWR)
IEF653I SUBSTITUTION JCL - DISP =SHR, LABEL =(,,,IN I,DCB=BUFL=6136,DSN=E.TZA27286.ORIGENS.BINRYLIB(BASICLWR)

45 XXFT22F001 DD &LBLIN&SBUF,DSN=&ORGLIB..BINRYLIBl PWR33CY1)
IEF653I SUBSTITUTION JCL - DISP =SHR, LABEL =(,,,INI,DCB=BUFL=6136,DSN=E.TZA27286.ORIGENS.BINRYLIB(PWR33CY1)

46 XXFT23F001 DD &LBLIN&SBUF.DSN=&ORGLIB .BINRYLIB(PWR33CY2).

IEF653I SUBSTITUTION JCL - DISP =SHR', LABEL =(,,,IN),DCB=BUFL=6136,DSN=E.TZA27286.ORIGENS.BINRYLIB(PWR33CY2)
47 XXFT24F001 DD &LBLIN&SBUF,DSN=&ORGLIB..BINRYLIB(PWR33CY3)

IEF653I SUBSTITUTION JCL - DISP =SHR , LABEL = ( , , ,IN I ,DCB=BUFL=6136,DSN=E . TZA2728S.ORIGENS.BINRYLIB( PWR33CY3 )
48 XXFT25F001 DD &LBLIN&SBUF.DSN=&ORGLIB..BINRYLIBI BASLMFBR)

IEF653I SUBSTITUTION JCL - DISP =SHR. LABEL =(,,,IN !.DCB=BUFL=6136,DSN2E.TZA27286.ORIGENS.BINRYLIB(BASLMFBR)
49 XXFT26F001 DD &LBLIN&SBUF,DSN=&ORGLIB..BINRYLIBIMAPHUC28)

IEF653I SUBSTITUTIGN JCL - DISP =SHR,1.ABEl=(,,,IN),DCB=BUFL=6136,DSN=E.TZA27286.ORIGENS.BINRYLIB(MAPHUO28)
50 XXFT27F001 DD &LBLIN&SBUF,DSN=&ORGLIB..CARDLIB(SMALLITE)

IEF653I SUBSTITUTION JCL - DISP =SHR, LABEL =(,,,IN),DCB=BUFL=6136,DSN=E.TZA27286.ORIGENS.CARDLIB(SMALLITE)
51 XXFT27F002 DD &LBLIN&SSUF ,DSN=&ORGLIB . . CARDLIB ( ACTINIDE )

IEF653I SUBSTITUTION JCL - DISP =SHR, LABEL =(,,,1N),DCB=BUFL=6136,DSN=E.TZA27286.ORIGENS.CARDLIB(ACTINIDE)
52 XXFT27F003 CD &LBLIN&SBUF DSN=&ORGLIB..CARDLIB(BIGFISP)

IN ) .DCB= BUF L= 6136 ,DSN= E . TZA272 86 . OR IGENS . CARD LIB ( BIGF ISP )
IEF653I SUBSTITUTION JCL - DISP =SHR, LABEL =(,,$B(PHOLITE)53 XXFT27F004 DD &LBLIN&SBUF,DSN=&ORGLIB..CARDL
IEF653I SUBSTITUTION JCL - DISP =SHR, LABEL =(,,,IN),DCB=BUFL=6136.DSN=E.TZA27286.ORIGENS CARDLIB(PHOLITE)

54 XXFT27F005 DD &LBLIN&SBUF.DSN=&ORGLIB..CARDLIB(PHOACT)IEF653I SUBSTITUTION JCL - DISP =SHR, LABEL =(,,,IN),DCB=BUFL=6136,DSN=E.TZA27286.0RIGENS.CARDLIB(PHOACT)
55 XXFT27F006 DD &LBLIN&SBUF ,DSN=&ORGLIB . CARDLIB( PHOFISP )

IEF653I SUBSTITUTION JCL - DISP =SHR, LABEL =(,,,IN) DCB=BUFL=6136,DSN=E.TZA27286.ORIGENS.CARDLIB(PHOFISP)
56 XXFT28F001 DD &LBLIN&SBUF,DSN=&ORGLIB. ,CARDLIB(BfGLITE)

IEF653I SUBSTITUTION JCL - DISP =SHR, LABEL =(,..IN),DCB=BUFL=6136 DSN=E.TZA27286.ORIGENS.CARDLIB(BIGLITE)
57 XXFT28F002 DD &LBLIN&SBUF ,DSN=&ORGLIB . .CARDLIB( ACTINIDE )

IEF653I SUBSTITUTION JCL - DISP =SHR, LABEL =( IN) DCB=BUFL=6136,DSN=E.TZA27286.ORIGENS.CARDLIB(ACTINIDE)
58 XXFT28F003 DD &LBLIN&SBUF ,DSN=&ORGLIB. . CARD [iB( BlGFISP)

IEF653I SUBSTITUTION JCL - DISP =SHR, LABEL =[,,,IN),DCB=BUFL=6136,DSN=E.TZA27286.ORIGENS.CARDLIB(BIGFISP)
59 XXFT28F004 DD &LBLIN&SBUF,DSN=&ORGLIB..CARDLIB(PHOLITE)

IN),DCB=BUFL=6136.DSN=E.TZA27286,0RIGENS CARDLIB(PHOLITE)
IEF653I SUBSTITUTION JCL - DISP =SHR. LABEL =(,,iB(PHOACT)60 XXFT28F005=DD &LBLIN&SBUF ,DSN=&ORGLIB . .CARDL
IEF653I SUBSTITUTION JCL J DISP =SHR LABEL =(,, IN) 0CB=BUFL=6136,DSN=E.TZA27286.ORIGENS.CARDLIB(PHOACT)

61 XXFT28F006 DD - &LBLIN&SBUF,DSN=&ORGLIB; .CARDLiB(PHOFISP)
,

IEF653I SUBSTITUTION JCL - DISP =SHR LABEL =(,,,IN),DCBeBUFL=6136,DSN=E.TZA27286.ORIGENS.CARDLIB(PHOFISP)
62 XXFT78F001 DD DISP =SHR, LABEL =(,,.IN)dBEL=(,,,IN),DSNuE.TZA27286. SCALE.HEATLIBDSN=&H6 LIB

IEF653I SUBSTITUTION JCL - DISP =SHRal
83 XXFT79F001 DD -DISP =SHR, LABEL =L,,,INj,DSN=E.TZA27286, KEN 05. ALBEDOS
64 XXFT80F001 DD. :pISP=SHR, LABEL *L,,,INJ,DSN=E.TZA27286. KEN 04.WGTS
65 XXFT81F001.DD. DISP =SHR, LABEL =L . INl,DSN=C,TZA27286, SCALE 4.REV02,XN16
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66 XXFT82F001 DDf DISP =SHR. LABEL =>,,,IN),DSN=C.TZA27286. SCALE 4.REV02.XN27
',67. XXFT83F001 DD <' DISP =SHR, LABEL =: ,,,IN!,DSN=C.TZA27286. SCALE 4.REV02.XN123

68'XXFT84F001 DD _-DISP =SHR, LABEL =1,,,IN ! , DSN =C . T ZA272 86 . SCA LE4. R EV02. XN218
69 XXFT85F001 DD' DISP =SHR, LABEL =(,,'. ins,-

XX DSN=C.TZA27286.' SCALE 4.REV02.XN22018 -

.

-

70.XXFT86F001'DD ! DISP =SHR' LABEL =(,,,IN ,DSN=C.TZA27286. SCALE 4.REV02.XG18,

.XX-DSN=C.TZA27286. SCALE 4.REV0c{..,IN71-XXFT87F001'DD- DISP =SHR, LABEL = ,

.XN27 URN
~

72'XXFT88F001 DD DIS P =SHR ,. LABE L = ( , , , IN ) .
XX -DSN=C.TZA27286 SCALE 4.REV03.XN27G18

-
73 XXFT89F001 DD DISP =SHR, LABEL =(<,,IN),DSN=C.X4S27286. SCALE 4.REV02.SCLIB-
74 XXFT90F001 DD' UNIT =SYSDA, SPACE =(TRK 05,05)),&DCBV&BLKS,BUFL=&SBUF]

IEF653I SUBSTITUTION JCL - UNIT =SYSDd(, SPACE =(TRK,(05,05)),DCB=(RECFM=VBS,LRECL=X,BLKSIZE=6136,BUFL=6136)
-

75 XXFT91F001.DD UNIT =SYSDA. SPACE =(TRK'(05 05))TRK,(05,05)].DCB=(RECFM=VBS.LRECL=X,BLKSIZE=6136 8UFL=6136)
,&DCBV&BLKS,BUFL=&SBUF)

IEF653I' SUBSTITUTION JCL - UNIT =SYSDd,SPdCE=f
,

76 XXFT92F001 DD - UNIT =SYSDA, SPACE =(TRK,(05,05) I,&DCBV&BLKS
IEF653I SUBSTITUTION JCL - UNIT =SYSDA, SPACE =| TRKc(05,05)}BUFL=&SBUF)' DCB = ( R ECFM=VBS , LR ECL= X , B LKSIZE = 613 6 ', BUF L= 613 6 ) .

,

77 XXFT93F001 DD UNIT =SYSDA, SPACE =(TRK,[05,05) , &DCBV&BLKS,BUFL=&SBUF)
IEF653I-SUBSTITUTION JCL - UNIT =SYSDA, SPACE =.TRK,(05 05)),DCB=(RECFM=VBS.LRECL=X,BLKSIZE=6136,BUFL=6136),

. 78 XXFT94F001 DD UNIT =SYSDA, SPACE =[TRK,(05,05)),&DCBV&BLKS,8UFL=&SBUF)
IEF653I SUBSTITUTION JCL'- UNIT =SYSDA, SPACE =(TRK.(05,05)),DCB=(RECFM=VBS.LRECL=X,BLKSIZE=6136,BUFL=6136)

'
79 XXFT95F001 DD UNI T=S YSDA , S PACE = ( TR K , ( 05 ,05 ) ) , &DCBV& BLKS ,8 UF L =& SBUF )

IEF653I SUBSTITUTION JCL UNIT =SYSDA, SPACE =(TRK,(05.05)),DCB=(RECFM=VBS,LRECL=X,BLKSIZE=6136,BUFL=6136)
80 XXFT96F001 DD UNIT =SYSDA, SPACE =(TRK;(05,051),&DCBV&BLKS,BUFL=&SBUF)

IEF653I SUBSTITUTION'JCL ---UNIT =SYSDA, SPACE =(TRK,(05,05)) DCB=(RECFM=VBS.LRECL=X,BLKSIZE=6136,8UFL=6136)
81 XXFT97F001 DD UNIT =SYSDA; SPACE =(TRK

IEF653I SUBSTITUTION JCL'- UNIT =SYSDd(,05,05)).&DCBV&BLKS,BUFL=&SBUF) SPACE =(TRK,(05,05)).DCBm(RECFM=VBS.LRECL=X,BLKSIZE=6136,BUFL=6136)
82 XXFT98F001 DD UNIT =SYSDA, SPACE =(TRK,(05.05)),&DCBV&BLKS

IEF653I SUBSTITUTION JCL-- UNIT =SYSDA, SPACE =(TRK,(05,05)|BUFL=&SBUF),DCB=(RECFM=VBS,LRECL=X,BLKSIZE=6136 BUFL=6136)
83 XXFT99F001 DD- SYSOUT=&OUT,DCB=(RECFM=VBA,LRECL=137,BLKSIZE=1100)

.

IEF653I SUBSTITUTION'JCL.- SYSOUT=*,DCB=(RECFM*VBA,LRECL=137,BLKSIZE=1100)
84 XXMESSAGE DD DISP =SHR,DSN=& MESSAGE

IEF653I. SUBSTITUTION JCL - DISP =SHR,DSN=E'.TZA27286. SCALE 4. MESSAGES
- 85 XXPRINT- DD SYSOUT=&OUT

IEF653I SUBSTITUTION JCL - SYSOUT=*
86 XXQATABLE~ DD DISP =SHR'DSN=E.TZA27286, SCALE 4.QATABLE.

87 //GO.SYSIN DD *,DCB=BLKSIZE=80
//
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STMT NO ' MESSAGE
- >

22 IEF686I DDNAME REFERRED TO ON DDNAME KEYWORD IN PRIOR STEP WAS NOT RESOLVED
IEF2361 ALLOC. FOR VCJCSAS4 LKED A
I2F237I I40 ALLOCATED TO MARSLIB
1EF237I 141 ALLOCATED TO SYE00114 ->
IEF237I COS ALLOCATED TO MIPLIB
IEF237I 142 ALLOCATED TO MODULES
IEF2371 E00 ALLOCATED TO OVLY
IEF237I COS ALLOCATED TO SYSLIB
'IEF237I E00- ALLOCATED TO
IEF237I 154 ALLOCATED TO-
IEF237I 141' ALLOCATED TO
IEF237I 143 ALLOCATED.TO

-IEF237I 153 ALLOCATED TO SYS00116
IEF237I E00 - ALLOCATED TO SYSLIN
IEF237I 900 ALLOCATED.TO.

-IEF237I DMY- ALLOCATED TO
IEF237I C00- ALLOCATED TO SYSLMOD'

IEF2371 JES3 ALLOCATED TO SYSPRINT
IEF237I 900 - ALLOCATED TO SYSUT1
IEF142I VCJCSAS4 LKED A - STEP WAS EXECUTED - COND CODE 0000
IEF285I E.TZA27286. SCALE. MARS 77 KEPT
IEF285I VOL SER NOS= PSDE01.
IEF285I~ CATALOG.ICF.VPBDE01 KEPT
IEF285I VOL SER NOS= PBDE01.
IEF285I E.TZA27286.NEAD.MIPLIB77 KEPT
IEF285I VOL SER NOS= PBDS00
IEF285I E.TZA27286.NEAD.PGMS77 KEPT
IEF285I: VOL SER NOS= PGDE01.
IEF2851 E.TZA27286.NEAD 0VLY77 KEPT

-IEF285I VOL SER NOS= PSDS00.
IEF285I E.TZA27286 NEAD.SUBLIB77 KEPT
IEF2851 VOL SER NOS= PBDS00.
IEF285I SYS2.VSFLINK KEPT
IEF285I VOL SER NOS= PSDS00.
IEF285I SYS2.VSFFORT KEPT
IEF285I VOL=SER NOSa PBDE03.
IEF2851 GRAPHICS.DISV. LIB KEPT
IEF2851 VOL SER NOS= PSOE01.
IEF285I GRAPHICS.INTLIB KEPT
-IcF285I VOL SER NOS= PBDE02.
IEF285I CATALOG.ICF.VPSDE02 KEPT
IEF285I VOL SER NOS= PSDE02.
IEF285I E;TZA27286.NEAD.0VLY77 KEPTIEF285I VOL SER NOS= PSDS00.
IEF285I SYS93096.T144120.RA000.VCJCSAS4.LOADSET DELETEDIEF285I- VOL SER NOS= SYSSA1.
IEF285I SYS93096.T144120.RA000.VCJCSAS4. LIBRARY . PASSEDIEF285I .VOL SER NOS= SYSSA2.
IEF2851- LKED.A.SYSPRINT CYSOUT
IEF285I. 'SYS93096.T144120.RA000.VCJCSAS4.R0000002 DELETED.IEF285I VOL SER NOS= SYSSA1.
IEF373I STEP /LKED / START 93096.2205
IEF374I STEP /LKED
c.. ................../ STOP 93096.2205 CPU OMIN 00.24SEC SRB OMIN 00.01SEC VIRT 1032K SYS 204K EXT 4K SYS 8744K-.............._................................................ _..g

. KXY0001 'DDNAME CUU DSNAME EXCP'S[IO) BLOCKSIZE*CKXY0002 MARSLIB 140 E.TZA27286. SCALE. MAR 577 *
CXXY0002 SYS00114 141' CATALOG.ICF.VPBDE01' ' **XXY0002 MIPLIB C06 E.TZA27286.NEAD.MIPLIB77 *
CXXY0002' MODULES 142 E.TZA27286.NEAD.PGMS77 ' *-CKXY0002 OVLY E00 E.T7A27286.NEAD.0VLY77 *,CXXY0002 .SYSLIB: C06 E.TZA27286 NEAD.SUBLIB77 *
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' CKXY0002 E00 SYS2.VSFLINK *-

.DRXY0002 154 SYS2.VSFFORT - *DRXY0002 141 GRAPHICS.DISV. LIB *OKXY0002. 143 GRAPHICS.INTLIB
*EXY0002 SYS00116 153 CATALOG.ICF.VPSDE02' *
DMXY0002 SYSLIN -E00 E.TZA27286.NEAD.0VLY77 . 3 800' *

GMXY0002 900. SY S93096 . T 144120 . R A000 . VCJ C S AS 4 . L O AD SE T- ~ 3200 * .

DKXY0002 .SYSLMOD' C00 SYS93096.T144120.RA000.VCJCSASA. LIBRARY . 9 32760 * .*

DMXY0002- SYSUT1 900 SYS93096.T144120.RA000.VCJCSASA.R0000002 *

OKXY0003 VIRTUAL STORAGE USED -1032K TOTAL EXCP COUNT FOR STEP - 12 *

*KXV0004 22.05.30.83 CPU. TIME FOR STEP 0000 MIN 04.25 SEC *

s.........OSAPR 93.096....................................................-..........................g
.IEF236I ALLOC..FOR VCJCSAS4 GO A
IEF237I C00 . ALLOCATED TO STEPLIB.
IEF237I.142 ALLOCATED TO
IEF237I 141 ALLOCATED TO SYS00118
IEF237I E0E ALLOCATED TO FORTLIB
IEF237I 900 ALLOCATED TO FT01F001.
IEF237I C00 ALLOCATED TO FT02F001
IEF2371.900 ALLOCATED TO FT03F001-
IEF237I C00 . ALLOCATED TO FT04F001-

'IEF237I C00~ ALLOCATED TO FT05F001
IEF237I JES3 ALLOCATED TO FT06F001
IEF237I C00 ALLOCATED TO FT08F001
IEF237I C00 ' ALLOCATED TO FT09F001
IEF237I C00' ALLOCATED TO FT10F001
IEF237I C00 ' ALLOCATED TO'FT11F001

~IEF2371 C00'~ ALLOCATED TO FT12F001
IEF2371 C00 ALLOCATED TO FT13F001
IEF237I' 900.- ALLOCATED TO'FT14F001
IEF237I C00 ALLOCATED TO FT15F001

.IEF237I 900 ALLOCATED TO FT16F001-
IEF237I 900 ^ ALLOCATED TO FT17F001.
IEF237I 900 ALLOCATED TO FT18F001 .

IEF237I C00 -ALLOCATED TO FT19F001'
IEF237I 141 _ ALLOCATED TO FT21F001
IEF237I 141 ' ALLOCATED TO FT22F001
IEF237I 141 ALLOCATED TO FT23F001
IEF237I 141 ALLOCATED'TO FT24F001-
IEF237I 141 ALLOCATED TO FT25F001
IEF237I 141 ALLOCATED-TO FT26F001 ,;
IEF2371 143 ALLOCATED TO FT27F001

'IEF2371-143 ALLOCATED TO FT27F002-
IEF2371 143 ALLOCATED TO FT27F003
IEF237I 143 ALLOCATED TO FT27F004
.IEF2371 143 ALLOCATED TO FT27F00'
IEF237I'143 ALLOCATED:TO FT27F001
IEFZ371 143 ALLOCATED TO FT28F001 ,

IEF237I 143 ALLOCATED TO FT28F002:
IEF237I 143 ALLOCATED TO FT28F003
IEF237I 143 ' ALLOCATED TO FT28F004
IEF237I~143 ALLOCATED TO FT28F005
IEF237I 143 ALLOCATED.TO FT28F006
IEF237I 140 ALLOCATED.TO FT78F001-
IEF237I 140..- ALLOCATED TO FT79F001
IEF2371.140 ALLOCATED.TO FT80F001
IEF237I 155 ALLOCATED TO FT81F001-
IEF2371 153 ALLOCATED TO FT82F001
IEF237I'141~ ALLOCATED TO FT83F001-
IEF237I 156 ALLOCATED TO FT84F001
IEF237I 140 ALLOCATED TO FT85F001 ,

IEF237I 155. ALLOCATED'TO-FT86F001
IEF237I 156' ALLOCATED T0 FTB7F001'
IEF237I 153 1 ALLOCATED TO'FT88F001

-IEF237I C17- ALLOCATED TO FT89F001'

IEF237I~900. ALLOCATED;TO.FT90F001.

t
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'IEF237I C00 'ALLOCATEDsTO FT01F001-

IEF237I'C00 ALLOCATED TO FT92F001
IEF237I 900 ALLOCATED TO.FT93F001
'IEF237I C00 ALLOCATED TO FT94F001
IEF237I 900 ALLOCATED TO FT95F001
IEF237I 900 ALLOCATED TO FT96F001
IEF237I 900 ALLOCATED TO FT97F001

.IEF237I'C00 ALLOCATED TO FT9BF001
IEF237I JES3 ALLOCATED TO FT99F001
IEF237I 140 ALLOCATED TO MESSAGE
IEF237I JES3 ALLOCATED TC PRINT-
IEF237I 155 ALLOCATED TO QATABLE
IEF237I JES3 ALLOCATED TO SYSIN .

IEF142I VCJCSAS4 GO A - STEP WAS EXECUTED - COND CODE 0000
IEF285I SYS93096.T144120.RA000.VCJCSAS4. LIBRARY DELETED
IEF285I VOL SER NOS= SYSSA2.

''IEF285I E.TZA27286.NEAD.P9MS77 KEPT
'IEF285I VOL'SER-NOS= PGDE01.
IEF285I CATALOG.ICF.VPBDE01 KEPT
IEF285I VOL SER NOS= PBDE01.
IEF285I SYS2.VSFLOAD KEPT
IEF285I- VOL SER NOS= PBDS03. ~

IEF285I. SYS93096.T144120.RA000.VCJCSAS4.R0000003 DELETED
IEF285I VOL SER NOS= SYSSA1.
IEF285I SYS93096.T144120.RA000.VCJCSAS4.R0000004 DELETED
IEF285I VOL SER NOS= SYSSA2.
IEF285I SYS93096.T144120.RA000.VCJCSASA.R0000005 DELETED
IEF285I VOL SER NOS= SYSSA1.
IEF2851 -SYS93096.T144120.RA000.VCJCSAS4.R0000006 DELETED
IEF285I VOL SER NOS= SYSSA2.
IEF285I SYS93096.T144120.RA000.VCJCSAS4.R0000007 DELETED
IEF285I VOL SER NOS= SYSSA2.
IEF285I GO.A.FT06F001 SYSOUT
IEF285I SYS93096.T144120.RA000.VCJCSAS4.R0000009 DELETED
IEF2851- VOL SER NOS= SYSSA2.
IEF285I SYS9309E.T144120 RA000.VCJCSAS4 R0000010 DELETED
IEF285I VOL SER NOS= SYSSA2.
IEF285I SYS93096.T144120.RA000.VCJCSAS4.R0000011 DELETED
IEF285I VOL SER NOS= SYSSA2.
IEF285I. -SYS93096_T144120.RA000.VCJCSAS4.R0000012 DELETED
IEF285I VOL SER NDS= SYSSA2.
IEF285I SYS93036.T144120.RA000.VCJCSAS4.R0000013 DELETED
IEF2851 VOL SER NOS= SYSSA2. .i

IEF285I. .SYS930SS.T144120.RA000.VCJCSAS4.R0000014 DELETED
IEF285I. VOL SER NOS=-SYSSA2.
IEF285I SYS93096.T144120.RA000.VCJCSAS4-R0000015 - DELETED
IEF285I VOL SER NOS=-SYSSA1.

. :
IEF285I- SYS93096.T144120.RA000.VCJCSAS4 R0000016 DELETED'IEF285I VOL SER NOS= SYSSA2.
IEF285I SYS93096.T144120.RA000.VCJCSAS4.R0000017 DELETED
-IEF285I VOL SER NOS= SYSSA1.
IEF285I SYS93096.T144120.RA000.VCJCSAS4.R0000018 DELETED

-IEF285I VOL SER NOS= SYSSA1.
IEF285I SYS93096.T144120.RA000.VCJCSAS4.R0000019 DELETED
IEF285I VOL SER NOS= SYSSA1.
IEF285I SYS93096.T144120.RA000.VCJCSAS4.R0000020 DELETED
I2F285I -.VOL SER NOS= SYSSA2.
.IEF285I E.TZA27286.ORIGENS.BINRYLIB KEPTIEF285I VOL SER NOS= PSDE01;
IEF285I E.TZA27286.ORIGENS.BINRYLIB KEPT
-IEF285I 'VOL SER NOS= PBDE01.
'IEF285I E.TZA27286.ORIGENS.BINPTLIB KEPT
IEF285I VOL SER NOS= PBDE01.
IEF285I -E.TZA27286.ORIGENS.BINRYLIB - KEPT'
ZEF2851- VOL SER NOS= PBDE01.
IEF285I. E.TZA27286.ORIGENS.BINRYLIB.L KEPT

-
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.IEF2851' VOL SER NOS= PBDE01.
-IEF285I- E.TZA27286.ORIGENS.BINRYLIB KEPT
-IEF285I VOL SER NOS= PBDE01.
-IEF285I -E.TZA27286 ORIGENS.CARDLIB KEPT
IEF285I- VOL SER NOS= PBDE02.

'IEF 2 851 : E.TZA27286.ORIGENS.CARDLIB KEPT ,

IEF285I VOL-SER NOS= PBDE02:.
IEF285I. E.TZA27286.ORIGENS.CARDLIB. KEPT
IEF285I VOL SER NOS= PBDE02.
IEF285I E.TZA27286.ORIGENS.CARDLIB KEPT
IEF285I- VOL SER NOS= PBDE02.
IEF285I E.TZA27286.ORIGENS.CARDLIB KEPT
.IEF285I VOL SER NOS= PBDE02.
IEF285I E.TZA27286.ORIGENS.CARDLIB KEPT
IEF285I VOL SER NOS= PBDE02-.
IEF285I E.TZA27286.ORIGENS.CARDLIB KEPT
IEF285I VOL'SER NOS= PBDE02.

'IEF285I E.TZA27286.ORIGENS.CARDLIB KEPT
IEF285I- VOL SER NOS=-'PBDE02.-

IEF285I- E.TZA27286.ORIGENS.CARDLIB KEPT
IEF285I VOL SER NOS= PBDE02
IEF285I E.TZA27286.ORIGENS.CARDLIB KEPT
IEF285I VOL SER NOS= PBDE02.
IEF285I' E.TZA27286.ORIGENS.CARDLIB' KEPT
IEF285I VOL SER NOS= PBDE02
IEF285I E.TZA27286.ORIGENS.CARDLIB KEPT
IEF285I .VOL SER NOS= PBDE02.
IEF285I E.TZA27286. SCALE.HEATLIB KEPT
IEF285I VOL SER NOS= PSDE01.
IEF285I E.TZA27286. KEN 05< ALBEDOS KEPT
IEF285I VOL SER NOS= PSDE01;
IEF285I E.TZA27286. KEN 04.WGTS KEPT
IEF285I 'VOL SER NOS= PSDE01.
IEF285I: C.TZA27286. SCALE 4.REV02.XN16 KEPT
IEF285I VOL SER NOS= PSDE03.
IEF285I C.TZA27286. SCALE 4.REV02.XN27 KEPT
IEF285I VOL SER NOS= PSDE02.
IEF285I C.TZA27286. SCALE 4.REV02.XN123 KEPT
IEF2851 VOL SER NOS= PBDE01.
-IEF285I C.TZA27286. SCALE 4.REV02.XN218 KEPT
IE '85I VOL'SER'NOS= PBDE04.
IEF285I C.TZA27286. SCALE 4.REV02.XN22G18- KEPT-
IEF285I- VOL SER NOS= PSDE01.
IEF285I C.TZA27286. SCALE 4.REV02.XG18 KEPT
IEF285I VOL SER NOS= PSDE03.
IEF285I- C.TZA27286. SCALE 4.REV02.XN27 BURN KEPT
IEF285I VOL SER NOS= PSDE04.'
IEF285I. C,TZA27286. SCALE 4.REV03.XN27G18- KEPT
IEF285I VOL SER NOS= PSDE02.
IEF285I C.X4S27286. SCALE 4.REV02,5CLIB KEPT
IEF285I VOL SER NOS= PSDS01;
IEF285I SYS93096.T144120.RA000,VCJCSAS4.R0000021 DELETED
IEF285I VOL SER NOS= SYSSA1.
IEF285I SYS93096.T144120.RA000.VCJCSASA.R0000022- ' DELETED
IEF285I. VOL SER NOS= SYSSA2.
-IEF285I SYS93096.T144120.RA000.VCJCSAS4.R0000023 = DELETED
IEF2851 -VOL SER-NOS= SYSSA2.
IEF285I SYS93096-T144120.RA000.VCJCSAS4.R0000024' DELETED,.

IEF285I VOL SER NOS= SYSSA1.
IEF285I= SYS93096.T144120.RA000,VCJCSAS4.R0000025' DELETED
IEF285I VOL SER NOS= SYSSA2.
.IEF285I- SYS93096.T144120.RA000.VCJCSAS4.R000002E. DELETED
IEF285I .VOL SER:NOS= SYSSA1. .
.IEF285I SYS93096.T144120.RA000.VCJCSAS4.R0000027. . DELETED
'IEF285I- VOL SER NOS= SYSSAli
JIEF285I. SYS93096.T144120.RA000.VCJCSAS4.R0000028 -DELETED
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IEF285I VOL~SER NOS= SVSSA1.
IEF285I SYS93006.T144120.RA000.VCJCSAS4.R0000029 DELETED
IEF285I VOL SER NOS= SYSSA2.
IEF285I GO.A.FT99F001 SYSOUT
IEF285I E.TZA27286. SCALE 4. MESSAGES KEPT
IEF285I VOL SER NOS= PSDE01.
IEF285I GO.A. PRINT' - SYSOUT
IEF285I E.TZA27286. SCALE 4.QATABLE KEPT
IEF285I VOL SER NOS= PSOE03.
IEF285I JESI0001 SYSIN
IEF373I STEP /GO / START 93096.2205
IEF374I STEP /GO'_____/ STOP 93096.2209 CPU IMIN 07.04SEC SRB OMIN 01.21SEC VIRT 1612K SYS 232K EXT 8K SYS 8760K
$________________ ___________________________________________________________________*
*KXY0001 DDNAME CUU DSNAME EXCP'S(IO) BLOCKSIZE*

.OKXY0002 STEPLIB C00 SYS93096.T144120.RA000.VCJCSAS4. LIBRARY 5 32760 *
CRXY0002 142 E.TZA27286_NEAD.PGMS77 784 *
*MXY0002 SYS00118 141 CATALOG.ICF.VPBDE01 *
*KXY0002 FORTLIB E0E SYS2.VSFLOAD *
CKXY0002 FT01F001 900 SYS93096.T144120.RA000.VCJCSAS4.R0000003 73 6136 *
OKXY0002 FT02F001 C00 SYS93096.T144120.RA000.VCJCSAS4.R0000004 24 6136 *
GKXY0002 FT03F001 300 SYS93096.T144120.RA000.VCJCSAS4.R0000005 6136 *

'*KXY0002 FT04F001 C00 SYS93096.T144120.RA000.VCJCSAS4.R0000006 55 6136 *
*KXY0002 FT05F001 C00 SYS93096.T144120,RA000 VCJCSAS4.R0000007 14 480 *
OKXY0002 FT08F001 C30 SYS93096.T144120.RA000.VCJCSAS4.R0000009 606 1776 *
*KXY0002 FT09F001 C00 SYS33096.T144120.RA000.VCJCSAS4.R0000010 1,920 2816 *
*KXY0002 FT10F001 C00 SYS93096.T144120 RA000.VCJCSAS4.R0000011 *
CMXY0002 FT11F001 C00 SYS93096.T144120.RA000 VCJCSAS4.R0000012 29 6136 *
*KXY0002 FT12F001 C00 SYS93096.7144120.RA000.VCJCSAS4.R0000013 6136 *
*MXY0002 FT13F001 COO SYS93096.T144120.RA000.VCJCSASA.R0000014 6136 *
*KXY0002- FT14F001 900 SYS93096.T144120.RA000.VCJCSAS4.R0000015 6 6136 *
*KXY0002 FT15F001 C00 SYS93096.T144120.RA000.VCJCSAS4.R0000016 6136 *
OKXY0002 FT16F001 900 SYS93096.T144120.RA000.VCJCSAS4.R0000017 82 6136 *
DKXY0002 FT17F001 900 SYS93096.T144120.RA000.VCJCSASA.R0000018 6136 *
*KXY0002 FT18F001 900 SYS93096.T144120.RA000.VCJCSAS4.R0000019 78 6136 *
OKXY0002 FT19F001 C00 SYS93096.T144120.RA000.VCJCSAS4.R0000020 18 6136 *
OKXY0002 FT21F001 141 E TZA27286.ORIGENS.BINRYLIB *
*KXY0002- FT22F001 141 E.TZA27286.ORIGENS.BINRYLIB *
OKXY0002 FT23F001 141 E.TZA27286.ORIGENS BINRYLIB. *.

'*MXY0002 FT24F001 141 E.TZA27286.ORIGENS.BINRYLIB *
OKXY0002 FT25F001 141 E.TZA27286.ORIGENS.BINRYLIB *

'*KXY0002 FT26F001 141 E.TZA27286.ORIGENS.BINRYLIB *
*XXY0002 FT27F001 143 E TZA27286.ORIGENS.CARDLIB *
OKXY0002 FT27F002 143 E.TZA27286.ORIGENS.CARDLIB *
CMXY0002 FT27F003 143 E.TZA27286.ORIGENS.CARDLIB *
GKXY0002 FT27F004 143 E.TZA27286.ORIGENS.CARDLIB *
ORXY0002 FT27F005 143 E.TZA27286.ORIGENS.CARDLIB *
*KXY0002 FT27F006 143 E.TZA27286 ORIGENS.CARDLIB *
'*KXY0002 FT28F001 143 E.TZA27286.ORIGENS.CARDLIB *
CKXY0002 FT28F002 143 E TZA27286.ORIGENS.CARDLIB *
QKXY0002 FT28F003 143 E.TZA27286.ORIGENS.CARDLIB *
*RXV0002 FT28F004 143 E.TZA27286.ORIGENS.CARDLIB *
CKXY0002 FT28F005 143 E.TZA27286 ORIGENS.CAROLIB *
*MXY0002 FT28F006 143 E'.TZA27286.ORIGENS.CARDLIB *
DMXY0002 FT78F001 140 E.TZA27286. SCALE.HEATLIB *
OKXY0002 FT79F001'140 E.TZA27286. KEN 05mALBEDOS *
GKXY0002 FT80F001 140 E.TZA27286. KEN 04.WGTS .*
CMXY0002 FT81F001 155 C.TZA27286. SCALE 4.REV02.XN16 *
CKXY0002 'FT82F001 153 C.TZA27286. SCALE 4.REV02.XN27 133 6136 *
.CKXY0002 FT83F001 141 C.TZA27286. SCALE 4.REV02.XN123 *'

1CKXY0002 FT84F001-156 C.TZA27286. SCALE 4.REV02.XN218 *
OKXY0002 :FT85F001 140 C.TZA27286. SCALE 4.REV02.XN22G18 *
*KXV0002 FT86F001 155 C.TZA27286. SCALE 4.REV02.XG18- *
CRXY0002 FT87F001 156 C.TZA27286. SCALE 4.REV02.XN278 URN *
OKXV0002 FT88F001 153 C.TZA27286. SCALE 4.REV03.XN27G18 *
OKXY0002 FT89F001 C17 C.X4S27286. SCALE 4.REV02.SCLIB 166 100 *
OKXY0002 FT90F001 900 SYS93096.T144120.RA000.VCJCSAS4.R0000021 402 1024 *
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-*KXY0002 FT91F001 C00 SYS93096.T144120.RA000.VCJCSAS4.R0000022 6136 :*-
.*KXY0002 FT92F001 C00 SYS93096.T144120 RA000.VCJCSAS4.R0000023 3 6136 *
*XXY0002 FT93F001 900 SYS93096.T144120.RA000.VCJCSAS4 R0000024 6136 *.

'.*XXY0002 FT94F001 C00 SYS93096.T144120.RA000.VCJCSAS4.R0000025 6136 *
SKXY0002. FT95F001 900 SYS93096.T144120.RA000.VCJCSAS4.R0000026 6136 *
*KXY0002 FT96F001 900 SYS93096.T144120.RA000.VCJCSAS4.R0000027 3 6136 *
*KXY0002 FT97F001 900 SYS93096.T144120.RA000.VCJCSAS4.R0000028 3 6136 *
.*KXY0002 FT98F001 C00 SYS93096.T144120.RA000.VCJCSAS4.R0000029 6136 *
*KXY0002. MESSAGE 140 E.TZA27236. SCALE 4. MESSAGES 3 4254 *-

- *KXY0 002 -' QATABLE 155 E.TZA27286. SCALE 4.QATABLE 15 4000 *
'*KXY0003 VIRTUAL STORAGE USED 1612K TOTAL EXCP COUNT FOR-STEP 4,422 *

*KXY0004 06 APR 93.096 22.09.24.40 CPU TIME FOR STEP 0001. MIN 08.25 SEC *
g..................................._.._............................._........ ____..___.*

IEF375I -JOB /VCJCSAS4/ START 93096.2205
IEF3761 JOB 93096.2209 CPU IMIN 07.28SEC SRB OMIN 01.22SEC
z............/.VCJCSAS4/.STOP....................................................... ....... _ ........_g

*KXY0003 TOTAL EXCP COUNT FOR JOB 4.434 * s

*KXY0006 TOTAL PRINT LINES FOR JOB 1,703 -*

*KXY0006 , TOTAL-PUNCH CARDS FOR JOB *
22.09.24.47 CPU TIME FOR JOB .0001 MIN 08.50 SEC *

s..........'06 APR 93.096*KXY0004 ......................._.............................................._........g

*KXY0005 X10 IBM 3090 ** APPROXIMATE JOB COST * 5 25.67 *
g..._...... .........._.._.........._....................................................g
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SSS YY YY SSS- PP P FL RR RR II NN NN NN TT
'SSSSSSSSS YYYY~ ' SSSSSSSSS' PPPPPPPPPPPP RRRRRRRRRRRR II NN NN NN TT:

SSSSSSSSS YY SSSSSSSSS . PPPPPPPPPPP. RRRRRRRRRRR II. NN NN NN TT
SSS YY -SSS PP - RR' RR II NN NN NN TT-SS. 'YY -SS PP ' RR RR . II NN NNNN TT

'.SS SS YY SS SS- PP RR. RR II
- SSSSSSSSSSSS -YY SSSSSSSSSSSS. PP RR: RR IIIIIIIIII - NN .NNN - TT

NN NN TT
-SSSSSSSSSS 'YY SSSSSSSSSS -PP - RR 'RR IIIIIIIIII NN N TT s

AAAAAAAAAA 3333333333
AAAAAAAAAAAA .333333333333'
AA AA 33 33'AA' AA 33AA . AA 33
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~.MVS/XA DFP VER 2 LINKAGE EDITOR- 22:05:28 TUE APR 06, 1993 {
JOB VCJCSAS4 STEP A PROCEDURE LKED

E!INVOCATION PARAMETERS - MAP, LIST. SIZE =(1000K,100K)
': )ACTUAL SIZEm(892928,860161

OUTPUT DATA SET SYS93096.T144120.RA000.VCJCSAS4. LIBRARY IS ON VOLUME SYSSA2
-

2]1IEW0000- 'NAME IEFBR14(R). 00010000 .

.

q
i

MODULE MAP j

CONTROL SECTION ENTRY

'NAME . ORIGIN- LENGTH NAME LOCATION. NAME -LOCATION NAME LOCATION NAME- LOCATION .

IEFER14 00 4

' ENTRY ADDRESS 00-

,

TOTAL' LENGTH 8
08 IEFBR14- DID NOT PREVIOUSLY EXIST BUT WAS ADDED AND HAS AMODE 24-
*C. LOAD MODULE HAS RMODE 24 i

C* AUTHORIZATION CODE IS 0. .

,

#
:

'|.

1

-|

|

,J.-

-!

%

J

,

= -d- 2.a. .
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'GGGGGGGGGG 0000000000~
-GGGGGGGGGGGG 000000000000
GG GG 00 00

.GG '00 00'
:GG 00 00
GG

. GGGGG 00. 00-
00 00

GG
. GG ' -GGGGG 00' 00
GG GG~~00 00
GG GG 00 ~00
GGGGGGGGGGGG 000000000000
GGGGGGGGGG 0000000000

-AAAAAAAAAA
AAAAAAAAAAAA
AA: AA
AA AA
AA ' _ .AA
AAAAAAAAAAAA

'AAAAAAAAAAAA
AA. AA

'

AA AA
AA AA~
AA AAt

- AA AA

PPPPPPPPPPP' RRRRRRRRRRR IIIIIIIIII- NN NN' TTTTTTTTTTTT
PPPPPPPPPPPP RRRRRRRRRRRR IIIIIIIIII NNN NN TTTTTTTTTTTT
PP PP RR ' RR II NNNN NN TT

' PP PP RR RR II NN..NN NN TT
PP PP RR- RR II NN NN NN TT
PPPPPPPPPPPP, RRRRRRRRRRRR II NN NN NN. TT
PPPPPPPPPPP' RRRRRRRRRRR II NN NN -NN TT
PP RR RR II NN .NN NN TT
PP RR RR II NN NNNN TT
PP 'RR RR II NN NNN TT-
PP RR RR. IIIIIIIIII NN NN TT
.PP, RR RR IIIIIIIIII NN N. .TT

AAAAAAAAAA: 3333333333
AAAAAAAAAAAA.- 333333333333
.AA. AA 33 33AA AA 33AA -AA 33
AAAAAAAAAAAA 3333
AAAAAAAAAAAA 3333AA AA 33AA AA 33AA AA 33 33AA AA 333333333333

-. A A AA .3333333333
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PRIMARY MODULE ACCESS AND INPUT RECORD ( SCALE DRIVER - 10/10/91 - 15.58) -

**************' *******).*****************************************************
* MESSAGES Cf ~ UR804T INTEREST TO SCALE 4 USERS WILL APPEAR HERE *
*

..

BULLETIN COARD *
*

* -
SCALE 4*
...... ........ ..... *

i * - *
*_ NOTICE TC ALL SCALE USERS:. THE SCALE CONFIGURATION MANAGEMENT *
* PLAN WAS UPDATED ON JUNE 10, 1992. IF YOU HAVE ANY QUESTIONS, *
* CONTACT STEVE BDWMAN

IN A SCALE (4-5263).
ANY USER WHO DISCOVERS A *

* DISCREPANCY MODULE SHOULD REPORT IT IMMEDIATELY TO *
* STEVE BOWMAN (4-5263) OR KAY MARTIN (4-9213) 50 THAT CORRECTIVE *
* ACTION MAY BE TAKEN IN A TIMELY MANNER. *

'* *
* 1/13/92 - KENO-V.A - MODULE WAS CORRECTED TO PERFORM RESTART *
* CALCULATIONS FOR PROBLEMS HAVING NESTED HOLES AND/OR ARRAYS WITH *

.*- SMU-AND FDN HAVING DIFFERENT VALUES. (MRR 92-001) ADDED MINOR *
* CHANGES FOR CONSISTENCY WITH NCSS VERSION. (MRR 92-004) *
* *
*- 1/14/92 - ALL CONTROL MODULES - CORRECTED THE CALCULATION OF *
* STORAGE NEEDED TO COLLAPSE THE.BONDARENKO FACTORS WHEN USING *
* COLLAPSE OPTION. (MRR 92-003) *
* *
* 1/22/92 - SAS2 - CORRECTED SEVERAL MINOR ERRORS THAT WOULD HAVE *
* CAUSED JOB TO FAIL WHEN ENCOUNTERED. (MRR 92-002) *
* *
* 1/29/92 - SAS2 - CORRECTED ERROR THAT RESET NUCLIDE NUMBER *
* DENSITY TO ORIGINAL INPUT VALUE IF IT DECAYED TO ZERO AFTER A' *
*. LONG COOLING TIME (E.G., XE-135). CORRECTED ERROR THAT APPLIED *
*- CYCLE TEMPERATURE CHANGE VARIABLE TEMKCYC ONLY TO FUEL ZONE *
* NUCLIDES. (MRR 92-006) *
* - *
* 2/10/92 -.ALL CONTROL MODULES - CORRECTED ERROR IN LINKING OF *
* MODULES THAT CAUSED ERROR MESSAGES TO BE PRINTED ON WRONG OUTPUT *
* -FILE AND ALLOWED CSAS TO LOOP IF THE CROSS-SECTION LIBRARY WAS
* MISSPELLED. (MRR 92-007)

~

*
*

* *
* 4/20/92 - KENO-V.A - MODULE WAS FIXED TO CORRECTLY CALCULATE *
* MATRIX K-EFF.BY ARRAY NUMBER FOR A. BARE ARRAY. (MRR 92-009) *-
* -

*

*. 5/27/92 - AIM - DELETED UNNECESSARY CONVERSIONS FROM FLOATING .* *
POINT VALUES TO INTEGER. (MRR 92-013)

'

* -

'*
* u

* 6/22/92-- MORSE AND SAS4 - (1) FIXED THE OPTION THAT' ALLOWS THE * l
* GEOMETRY MEDIA NUMBER TO DIFFER FROM THE CROSS SECTION MEDIA *
* NUMBER, IF YOU HAVE PREVIOUSLY RUN PROBLEMS WITH DIFFERENT *
* GEOMETRY AND CROSS SECTION MEDIA NUMBERS;.RE-RUN WITH NEW *
* VERSION. (MRR 92-0101 (2) ERROR RECOVERY PROCEDURE WAS ADDED SO *
* THAT WHEN A FATAL CEOMETRY ERROR OCCURS RESULTS WILL BE * 1
* NORMALIZEC AND PRINTED FOR N-1 BATCHES WHERE'N IS THE BATCH * I

| * NUMBER IN WHICH THE ERROR OCCURRED (MRR 92-011)' *
* '_ - '

*. .

* 8/03/92 - ALL CONTROL MODULES- (1) CORRECTED AN ERROR'IN *
* . CALCULATING NUMBER DENSITIES FOR A CELL-WEIGHTED MIXTURE WHEN A *i

* MIXTURE NUMBER HAS BEEN ASSIGNED'TO MORE THAN ONE-ZONE IN THE- '*-

* ' UNIT CELL SPECIFICATION. '(2) MADE A CORRECTION TO ACCEPT AN- *
*. INPUT DANCOFF FACTOR OF ZERO AND USE IT. ADDED A CHECK TO *
* ENSURE THAT ALL DANCOFF FACTORS INPUT ARE BETWEEN ZERO AND ONE. *
lt -(MRR 92-019) ~

* 1
*

* - --

12- -8/10/92 - KENO-V.A AND CSAS4 - THE PROGRAM VERIFICATION. TABLE '* !
LC WAS MODIFIED TO-PRINT THE CORRECT VERSION NUMBERS FOR THESE *

,

tm;ha.:._hhhh-u-,.A -.-.- _ = _ .,b-_'a*__..__-- __a--- . m.,m__m
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OI MODULES. VERSION 1.10 WAS' PRINTING AS'1.1 DUE TO INSUFFICIENT- 'O
~

* . SPACE'IN A FORMAY STATEMENT. (MRR 92-015). O
*' *
O- 10/02/92 - STANDARD COMPOSITION-LIBRARY - UPDATED RESONANCE DATA *
*~ ' FLAGS FOR NUCLIDES THAT HAVE RESONANCE DATA IN ENDF/B-V. *
O' .

. *
O 11/24/92 - MIPLIB - CORRECTED THE DIMENSIONAL CONSISTENCY TEST *
* FOR ANNULAR CELLS AND ASYMMETRIC SLAB ~ CELLS. THIS ALLOWS *
G: CORRECT PROBLEMS THAT PREVIOUSLY WOULD NOT RUN TO RUN. (MRR 92-024) *
O *
*O*****************************************************************************

' MODULE CSASI WILL DE CALLED TIME OF DAY 22.05.38 DATE 93.096
~UO2F2 SOLUTION OPTIIMIZE CONCENTRATION SLAB UOXSLO.CJW

27GROUPNDF4 INFHOMMEDIUM
SOLNUO2F2 1 1600.0 0 1.0 293 92235 5.02 92238 94.98 END
H2O 2 1.0 293 END
END COMP
END

SECONDARY MODULE 000008- HAS BEEN CALLED

MODULE 000008 IS FINISHED. COMPLETION CODE - SYSTEM 000 USER 0000. CPU TIME USED 1.14 (SECONDS). I/O'S USED 0.

SECONDARY MODULE 000002 HAS BEEN CALLED

MODULE'000002 IS FINISHED. COMPLETION CODE - SYSTEM 000 USER 0000.' CPU TIME USED' 14.56 (SECONDS). I/O'S USED 0.
SECONDARY MODULE 000007 HAS BEEN CALLED

MODULE 000007 'IS FINISHED. COMPLETION CODE.- SYSTEM 000 USER 0000. CPU TIME USED 3.33 (SECONDS). I/O'S USED 0.

MODULE CSASI IS FINISHED. COMPLETION CODE - SYSTEM 000 USER 0000. CPU TIME USED 20.24 (SECONDS). I/O'S USED 0.

MODULE XSDRN WILL BE. CALLED TIME OF DAY 22.07.40 DATE 93.096
SLAB OPTIMIZATION UO2F2 SOLUTION DENSITY VARIATION
055 A3 2 E
155 1 2.50 1 0- 2 2 16 31.

' 10 50 0 0 0
-255 -2 0 0 0 0 0 -1 0 0 0
355 00.0 10 0 0 0 0'O

OO
5** A4 0 0 E

T
- 135$ 12-
1455 12
15**' F1-

T
34** F1.

T -.

35**- 9I0 39I7.1 47.1'

3655-.10R1 40R2
3955 121

- 40$$ F3
T'

END

MODULE XSDRN, .IS FINISHED. ' COMPLETION CODE -: SYSTEM 000 USER 0000. CPU TIME'USED 46.75_(SECONDS). I/O'S USED 0.
..THE FOLLOWING DATA CARDS PRECEDE AN'= CARD

END

_ . . _ . , , , .. . . . . . . . . _ - - . - _ . . _ . _ . . _ - _. . -_.. . _ . _ _ _ _ _ _ _ _ _ _ _ . - . . _ _ .- _ _ _
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GGGGGGGGGG. :0000000000 . s

GGGGGGGGGGGd 000000000000- _

~GG' GG. 00 00
. GG ' 00 00
GG 00 00

:GG 00 00
.GG GGGGG 00- -00
GG -- 'GGGGG 00- 00-
GG GG 00 00

- FGG - GG' 00 '00
'GGGGGGGGGGGG- 000000000000
' GGGGGGGGGG -0000000000

AAAAAAAAAA
JAAAAAAAAAAAA
,AA- AA'

AA' AA
~AA AA
AAAAAAAAAAAA
AAAAAAAAAAAA

'AA AA
AA AA-

.AA AA
AA- AA

.AA AA
_

"FFFFFFFFFFFF-- TTTfTTTTTTTT- 9999999999 9999999999 FFFFFFFFFFFF 00000000 00000000 11
FFFFFFFFFFFF- TTTTTTTTTTTT. 999999999999 .999999999999 FFFFFFFFFFFF 0000000000 0000000000 111
FF TT 99. 99 99 99- FF 00 0000 00 . 0000 1111
FF TT -99. 99 .99. 99 FF 00 00 00 00 00 00 11
FF .TT 99' 99. 99- -99 FF 00 00- 00 00 00 00 11
FFFFFFFF TT. 999999999999 -999999999999 FFFFFFFF 00 - 00 00 00 00 00 11
FFFFFFFF -TT 999999999999 999999999999 "FFFFFFFF 00- 00 00 .00.' 00- 00 11-
FF- TT 99 99 F F. - -00 00 00 00 00 00 11

FF .TT 99
~

- -99'-FF- :0000 00 0000 00' 1199-FF' TT .

99 99 99 FF- 000 00 000 00 . - 11 '
FF TT .999999999999 999999999999 FF 0000000000 ' 0000000000 1111111111
FF TT 9999999999 9999999999 FF 00000000 00000000 1111111111i

AAAAAAAAAA 3333333333
AAAAAAAAAAAA- '333333333333*

~AA- AA 33 33
AA AA' 33-
AA- - JAA 33
AAAAAAAAAAAA '3333
AAAAAAAAAAAA 3333
AA -AA 33
AA~ AA - 33
AA' AA 33 33
AA -AA 333333333333

- AA . AA 3333333333
- <
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.



g- , s ,

Q

<

CCCCCCCCCCC SSSSSSSSSSS AAAAAAAAA. SSSSSSSSSSS - IIIIIIIIIIII
CCCCCCCCCCCCC SSSSSSSSSSSSS AAAAAAAAAAA SSSSSSSSSSSSS IIIIIIIIIIII
CC CC' SS SS . AA AA SS SS II
CC- ' SS AA AA SS II

'CC SS AA: AA SS II ,

CC SSSSSSSSSSSS AAAAAAAAAAAAA' SSSSSSSSSSSS II
CC SSSSSSSSSSSS . AAAAAAAAAAAAA

: CC- SS AA ' AA
~ SSSSSSSSSSSS II

- SS II
CC SS AA AA SS II
CC . CC SS SS AA AA SS SS II
CCCCCCCCCCCCC SSSSSSSSSSSSS AA AA SSSSSSSSSSSSS 'IIIIIIIIIIII
CCCCCCCCCCC -SSSSSSSSSSS AA AA SSSSSSSSSSS IIIIIIIIIIII

-VV- VV CCCCCCCCCCC JJ- CCCCCCCCCCC SSSSSSSSSSS AAAAAAAAA SSSSSSSSSSS .
444.

44
VV. VV CCCCCCCCCCCCC JJ CCCCCCCCCCCCC SSSSSSSSSSSSS' AAAAAAAAAAA SSSSSSSSSSSSS
VV VV CC - CC JJ CC CC SS SS AA AA SS

'

SS 4444"
VV VV CC JJ CC' SS' AA AA SS 44 44
VV VV CC JJ. CC SS AA AA SS 44 44
VV "- VV. CC JJ CC SSSSSSSSSSSS AAAAAAAAAAAAA SSSSSSSSSSSS 44: 44

VV VV ' CC JJ CC SSSSSSSSSSSS AAAAAAAAAAAAA SSSSSSSSSSSS. 44; 44
VV VV CC JJ CC SS AA AA SS 444444444444'

VV VV CC JJ CC SS AA AA SS 4444444444444
VV VV CC CC JJ - JJ CC CC SS SS AA AA SS SS .44

VVV CCCCCCCCCCCCC JJJJJJJJJJJJJ CCCCCCCCCCCCC SSSSSSSSSSSSS AA AA SSSSSSSSSSSSS 44
V -CCCCCCCCCCC JJJJJJJJJJJ CCCCCCCCCCC SSSSSSSSSSS AA AA SSSSSSSSSSS 44

0000000 44 '// 0000000 666666666666 // 99999999999 33333333333000000000 444 // 000000000 6666666666666 // 9999999999999 3333333333333-00. 00 4444 // 00 00 66 // 99 99 33 . 33.;

00 00. 44 44 // 00- 00 66 // 99 99 3300 00 44 44 // 00 00- 66 // 99 99 33'-00- 00 44 ' 44 // 00 00 666666666666 // 9999999999999 333-00 00 244 44 // 00 00 6666666666666 // 999999999999 .333~:L00 00 444444444444 // 00 00 66 66 // 99 3300 00 - 4444444444444 // 00' '00 66 66 // 99 . 33'00 00 ' 44 :// 00
.

00 66 66 // 99 33 - 33000000000 44 // 000000000 6566666666666 // 9999999999999 3333333333333'0000000 44 -// 0000000 66666666666 // 999999999999 -33333333333

22222222222 =22222222222 0000000 5555555555555 '44 . 112222222222222 2222222222222 000000000 5555555555555 444 11122. 22 22- - 22 00 00 55 4444- 1111!- 22 22 00 00 55 44 44 11-22 22 00 00 55- 44 -44 1122- -22 00- 00 555555555555 -44 44 11-! '22 22 00- 00 5555555555555 44 44- 1122 22 ' . 00' 00 5522
_ 22

. 100 ' 00' . 55
, - 444444444444 1122

-- 2 2 - ,

2222222222222
. . 00 . 00 55' 55

. 4444444444444 11
22222222222221 - 2 000000000 5555555555555

. 44 11-
'44 111111112222222222222 2222222222222 0000000- 55555555555 44 11111111

.

9 hw y- g99.g'f' Y My+"wgg -+"t-7Y $v W9w Tt 'VP *TC %' Y ^D "O' Y V4 F W N N*D''N1' M 'I ' ^ ~--- ' ' ~ ' ' ' ~ - - " ' " " - - ' ' - - '



SSSSSSSSSSS CCCCCCCCCCC AAAAAAAAA LL EEEEEEEEEEEEE.
SSSSSSSSSSSSS CCCCCCCCCCCCC AAAAAAAAAAA LL EEEEEEEEEEEEE
SS SS CC CC AA AA LL EE
SS CC AA AA LL EE
SS CC AA AA LL EE
SSSSSSSSSSSS CC AAAAAAAAAAAAA LL EEEEEEEEE

SSSSSSSSSSSS CC AAAAAAAAAAAAA LL EEEEEEEEE
SS CC AA AA LL EE
SS CC AA AA LL EE

SS SS CC CC AA AA LL EE
SSSSSSSSSSSSS CCCCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE

SSSSSSSSSSS CCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE

************************************************************************************************************************************************************************************************************************************************
x**** *****
***** PROGRAM VERIFICATION INFORMATION *****
***** *****
***** CODE SYSTEM: SCALE VERSION: 4.1 *****
***** *****
***********************************************************************************************************************.*****************************************
***** . *****

- ***** *****
***** PROGRAM: CSASI *****
***** *****
***** CREATION DATE: 92.329 *****
***** . *****
***** LIBRARY: E.TZA27286.NEAD.PGMS77 *****
***** *****

***** PRODUCTION CODE: CSA525.
**********
*****-

***** *****
***** VERSION: 1.12 *****
***** *****
- ***** JOBNAME: VCJCSAS4 *****
***** *'****
***** DATE OF EXECUTION: 04/06/93 *****
***** *****
***** TIME OF EXECUTION: 22.05.42- *****
***** *****
***** *****
****************************************************************************************************************************************************************
********************************************************************************

_ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ . . _ _ _ . . . , _ _ _ _ . _ , , _ , , _
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UO2F2 SOLUTION OPTIIMIZE CONCENTRATION SLAB UOXSLO.CJW

**** PROBLEM PARAMETERS ****

' LIB 27GROUPNDF4 LIBRARY .
'MXX ~2 MIXTURES
MSC 2 COMPOSITION SPECIFICATIONS
IZM .. -I MATERIAL ZONES
GE INFHOMMEDIUM GEOMETRY
MORE O 0/1 DO NOT READ / READ GPTIONAL PARAMETER DATA

.MSLN I FUEL SOLUTIONS

'**** PROBLEM COMPOSITION' DESCRIPTION ****

SC -SOLNUO2F2 . STANDARD COMPOSITION
'

MX. . 1 MIXTURE NO.,

FD '1600.0000 SOLUTION FUEL DENSITY
.AML 0.0000 ACID MOLARITY
VF ; 1.0000 VOLUME FRACTION-
TEMP 293.0-DEG KELVIN
SPG 2.8069-DEFAULT SPECIFIC GRAVITY

92235 5.02%-
92238 94.98%

END.

.SC H2O STANDARD COMPOSITION ~

MX' 2 MIXTURE NO.
- VF 1.0000 VOLUME FRACTION

RO1H 0.9982 THEORETICAL DENSITY
TEMP 293.0 DEG KELVIN
END

****' PROBLEM GEOMETRY.**** . I

~**** INFINITE HOMOGENEOUS MEDIUM ****
.MFUEL. 1. MIXTURE NO. OF THE INFINITE HOMOGENEOUS MEDIUM'

N _, s ._ .u _.. .. _ . . , - . ...,..a , ...-_u..- .. . ~ _.
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*********************************************************************************************************************** ***
*** UO2F2 SOLUTION OPTIIMIZE CONCENTRATION SLAB UOXSLO.CJW ***
*** ************************************************************************************************************** ***************************************************************************************************************************-**
*** ***
*** ********** DATA LIBRARY INFORMATION ********** ***
*** ***

j *** UNIT VOLUME ***
i *** NUMEER DATA SET NAME NAME UNIT FUNCTION ***

*** ------ ------------- ---- ------------- '***
*** ***
*** 89 C.X4S27286. SCALE 4.REV02.SCLIB PSDS01 STANDARD COMPOSITION LIBRARY ***o

l *** ***
*** 82 C.TZA27286. SCALE 4.REV02,XN27 PSDE02 CROSS SECTION LIBRARY ***

' *** ***
! *** 11 SYS93096.T144120.RA000.VCJCSAS4.R0000012 SYSSA2 SHORT CROSS SECTION LIBRARY ***
' *** ***

*** 90 SYS93096.T144120.RA000.VCJCSAS4.R0000021 SYSSA1 INPUT DATA DIRECT ACCESS ***-
*** ************************************************************************************************************** ******-***********************************************************************************************************************
*** ***
*** -***-
*** STANDARD COMPOSITION LIBRARY DATA ***
*** --------------------------------- ***
*** ***
*** UNIT NUMBER 89 ***
*** ***
*** DATASET NAME C.X452728G. SCALE 4.REV02.SCLIB ****

*** ***
*** LIBRARY TITLE: SCALE-4 STANDARD COMPOSITION LIBRARY ***
*** 380 STANDARD COMPOSITIONS, 327 NUCLIDES ***
*** 10 ELEMENTS WITH VARIABLE ISOTOPIC DISTRBUTIONS. ***
*** ***
*** CREATION DATE: 10/ 2/92 ***
*** ***
*** ***
***

. ***
*** CROSS SECTION LIBRARY DATA ***
*** ***---------------------------

*** ***
*** UNIT NUMBER 82 ***
*** ***
*** DATASET NAME C.TZA27286. SCALE 4,REV02.XN27 ***
*** ***
*** LIBRARY TITLE: SCALE 4 - 27 NEUTRON GROUP CRITICALITY SAFETY LIBRARY ***
*** BASED ON ENDF-B VERSION 4 DATA ***
*** COMPILED FOR NRC 1/27/89 ***
*** LAST UPDATED 10/12/89 ***
*** L.M.PETRIE ORNL ***
*** ***
*** ***
*** ***
*** *******************************************************************************************************************************************************************************************************************************************

. . O IO'S WERE USED PROCESSING CSAS INPUT DATA .

CONTROL MODULE CSASI IS COMPLETE.

_ -. .- - _ _ . .



' ' ~"
g.m. .t

e
.i

~ '

e.

.

-GGGGGGGGGG . -~0000000000
GGGGGGGGGGGG' 000000000000 e

.GG GG 00 00
:GG 00 00
GG 00 00,

GG- - 00 00
'

' GG ---- :GGGGG J00 -00
- GG GGGGG - 00 00-

GG GG 00 00 -

GG' GG 00 00'
~ GGGGGGGGGGGG':000000000000

'GGGGGGGGGG 0000000000
.

AAAAAAAAAA -V '
EAAAAAAAAAAAA

"

AA AA
AA AA'
AA AA
AAAAAAAAAAAA'
AAAAAAAAAAAAr

T .AA AA
.AA AA
' AA AA
AA- ~AA

. AA AA.

FFFFFFFFFFFF TTTTTTTTTTTT' 00000000 6666666666 FFFFFFFFFFFF 00000000 '00000000 11
FFFFFFFFFFFF TTTTTTTTTTTT. 0000000000 - 666666666666 FFFFFFFFFFFF- 0000000000 0000000000 - 111-FF TT .00 0000 66 66 FF 00 0000 00 0000' -1111
FF TT 00

.00 00 66- :- FF 00 00 00 00 00 00 11
00-00 66 'FF 00 00 00 00 00 00 11

FF TT 00
FFFFFFFF TT. 00 -00 00 - 66666666666- FFFFFFFF .00 00 00 00 00 00' 11- *

FFFFFFFF :TT- 00 00 00 666666666666 FFFFFFFF 00 - 00'4

FF .T T ~ 00 00 00 66 66 FF 00 00
' 00 00 00 00 11
00 00 00 00 11 -

FF TT' 0000 00' 66 66- F F -' 0000 00 0000 . 00 - 11
FF TT. '000 00 66 66 FF 000- 00 000 00- 11FF TT 0000000000 666666666666 FF 0000000000 0000000000 1111111111=

FF' TT- 00000000 6666666666 - FF 00000003 00000000 1111111111.
,

'
-AAAAAAAAAA 3333333333

+

-AAAAAAAAAAAA 333333333333 ^

AAJ AA' 33 ' '33
AA. .AA< 33
AA - AA 33 -

'AAAAAAAAAAAA' 3333
-AAAAAAAAAAAA' 3333-AA' AA '33 '

~AA fAA- 33: , .

<

AA AA 33: 33
AA. AA - 333333333333-

~AA' ' AA : 3333333333

-

k
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688B888888B8 00000000000 . NN .NN AAAAAAAAA MM MM .IIIIIIIIIIII 22222222222-8888888888888 0000000000000 NNN NN _AAAAAAAAAAA MMM MMM IIIIIIIIIIII 2222222222222
BB BB 00 00 NNNN NN AA AA MMMM MMMM II 2 2 .. 22
BB BB- 00 00 NN NN NN AA AA MM MM MM MM II 22
BE BB 00 00 NN NN NN AA AA MM MM MM MM II

.22
22.

BBBBBBBBBBBB 00 00 NN 'NN NN -------------' AAAAAAAAAAAAA 'MM MMM MM II
BBBBBBBBBBBB- 00 00 NN NN NN AAAAAAAAAAAAA MM M MM II 22-------------

BB BB 00 00 NN NN NN AA AA MM. MM II 22-
BB BB 00 00 NN NN NN AA AA MM MM II 22
BB BB 00 00- NN NNNN AA AA MM MM II 22 -

B8888BB888888 0000000000000 NN NNN AA AA MM MM IIIIIIIIIIII. 2222222222222
BBBBBBBBBBB 00000000000 NN NN AA AA MM MM IIIIIIIIIIII- 2222222222222_

VV VV CCCCCCCCCCC JJ CCCCCCCCCCC SSSSSSSSSSS AAAAAAAAA SSSSSSSSSSS 44'
VV VV CCCCCCCCCCCCC JJ CCCCCCCCCCCCC SSSSSSSSSSSSS AAAAAAAAAAA SSSSSSSSSSSSS -444
VV VV CC CC JJ CC CC SS SS AA AA SS SS 4444
VV VV CC JJ CC SS AA AA SS 44 44

'VV VV CC JJ CC SS AA AA SS .

. 44 44
44 44J'VV VV CC JJ CC SSSSSSSSSSSS AAAAAAAAAAAAA SSSSSSSSSSSS

.44 44VV VV CC JJ CC SSSSSSSSSSSS AAAAAAAAAAAAA SSSSSSSSSSSS-
VV VV CC JJ CC SS AA AA SS -444444444444'
.VV VV CC JJ CC SS AA AA SS' 4444444444444VV VV CC CC JJ JJ CC CC SS SS AA AA SS SS 44-

VVV CCCCCCCCCCCCC JJJJJJJJJJJJJ CCCCCCCCCCCCC SSSSSSSSSSSSS AA AA SSSSSSSSSSSSS ._. 4 4V CCCCCCCCCCC JJJJJJJJJJJ CCCCCCCCCCC SSSSSSSSSSS AA AA SSSSSSSSSSS 44

0000000 44 // 0000000 666666666666 // 99999999999 33333333333'
000000000 444 // 000000000 6666666666666 //- 9999999999999 333333333333300 00 4444 // 00 00 66 // 99 99 33 :33

00 00 44 44 // 00 00 66 // 99 99 -33:
00 00 44 44 // 00 00 66 // 99 99 33
00 00 44 44 // 00 00 .666666666666 // 9999999999999 333
00 00 44 44 // 00 00 6666666666666 // 999999999999 - 333 : .

'00 00 444444444444 // 00 00 66 66 // '99 33
00 00 4444444444444 // 00 00= 66 66 // 99 33

00 00 44 // 00 00 66 66 // 99 33- 33
000000000 44 // 000000000 6666666666666 // 9999999999999 '3333333333333.0000000 44 // 0000000 66666666666 // ' 999999999999 33333333333

22222222222 22222222222 0000000' 666666666666 0000000 CJ00000'
2222222222222 2222222222222 000000000 6666666666666 000000000 000000000-
22 22 22 22 00 00 66 00 00 00 00

22 22 00 00 66 00 -00 00 00-
22 22 00 -00 66 00 00. -00 00

22 . 22 00 00 666666666666 00 00 00 00
22 22

22 22
~ 00 00- 6666666666666 00 00 00 .00

..22 22
. 00 00 66 66

22 . 22
.. 00- 00. 66- 66

. 00 00 00 00

~2222222222222 ~2222222222222
. 00 00 66- 66

. 00 00 00 00 -
00 -00 '00 00

000000000 "6666666666666 '000000000 000000000'-
2222222222222- 2222222222222 .0000000-- ~66666666666 0000000- 0000000

. . .
. . .. . .. .. .. .. _ . _ _. _________.______:_____



- _ _ _ - _ _ _ _ _ - _ - _ _ _ _

SSSSSSSSSSS CCCCCCCCCCC AAAAAAAAA LL EEEEEEEEEEEEE
SSSSSSSSSSSSS CCCCCCCCCCCCC AAAAAAAAAAA LL EEEEEEEEEEEEE
SS SS CC CC AA AA LL EE
SS CC AA AA LL EE
SS CC AA AA LL EE
SSSSSSSSSSSS CC AAAAAAAAAAAAA LL EEEEEEEEE iSSSSSSSSSSSS CC AAAAAAAAAAAAA LL EEEEEEEEE

~

SS CC AA AA LL EE
SS CC AA AA LL EE

SS SS CC CC AA AA LL EE
SSSSSSSSSSSSS CCCCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE

SSSSSSSSSSS CCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE

l

************************************************************************************************************************************************************************************************************************************************
***** *****
***** PROGRAM VERIFICATION INFORMATION *****
***** *****
***** CODE SYSTEM: SCALE VERSION: 4.1 *****
***** *********************************************************************************************************************************************************************
***** *****
***** *****
***** PROGRAM: 000008 *****
***** *****
***** CREATION DATE: 92.330 *****
***** *****

_

*****- LIBRARY: E.TZA27286.NEAD.PGMS77 *****
***** *****
***** *****
***** PRODUCTION CODE: BONAMI *****
***** *****
***** VERSION: 1.6 *****
***** *****
***** JOBNAME: VCJCSAS4 *****
***** *****
***** DATE OF EXECUTION: 04/06/93 *****
***** *****-
***** TIME OF EXECUTION: 22.06.01 *****
***** *****
***** *****************************************************************************************************************************************************************************************************************************************************

_
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_

LOGICAL-ASSIGNMENTS

MASTER LIBRARY- .11
WORKIAG LIBRARY- 0
SCRATCH FILE 18-
NEW LIBRARY 1

PR0BLEM DESCRIP' TION

-IGR--GEOMETRY (0/1/2/3--INF MED/ SLAB /CYL/ SPHERE 1 i'

IZM--NUMBER OF ZONES OR MATERIAL REGIONS 2

MS--MIXING TABLE LENGTH 7

IBL--SHIELDED CROSS SECTION EDIT _0PTION (0/1--N0/YES) 0

IBR--BONDARENKO FACTOR EDIT OPTION (0/1--NO/YES)- 0

ISSOPT--DANCOFF. FACTOR OPTION 0

. CONVERGENCE CRITERION 1.00000E-03

GEOMETRY CORRECTION FACTOR FOR WIGNER RATIONAL APPROXIMATION 1.000E+00
i 3Q ARRAY HAS 7 ENTRIES.

4Q ARRAY.-HAS 7 ENTRIES;

SQ ARRAY HAS T ENTRIES.

GQ ARRAY HAS 2 ENTRIES.

7Q ARRAY HAS 2 ENTRIES.

8Q ARRAY HAS 2 ENTRIES.

9Q ARRAY HAS 2 ENTRIES.

10Q ARRAY-HAS 7 ENTRIES.

L
11Q ARRAY HAS- 2 ENTRIES.

. M I.X.I N G TABLE

ENTRY : MIXTURE- ISOTOPE' NUMBER DENSITY- NEW IDENTIFIER-
| .1 1 92235 2.05790E-04 92235
} 2- 1 92238 .3.84443E-03 92238'
j' 3- 1 8016 .3.2'175E-02 8016

4 2' 8016 3.33757E-02- 208016
5 1 9019 8.10044E-03 9019-
6 1 .1001 4.92340E-02 1001
7 2 --1001 6.67514E-02 201001

GEOMETRY AND MATERIAL DESCRIPTION

ZONE MIXTURE OUTER DIMENSION TEMPERATURE . EXTRA XS TYPE (0/1--FUEL / MOD)
1 1 1.00000E+00 2.93000E+02 0.00000E+00 0
2 2 6.00000E+00 2.93000E+02 'O.00000E+00 0

2394 LOCATIONS OF 100000 AVAILABLE ARE REQUIRED TO MAKE A NEW MASTER CONTAINING THE SELF-SHIELDED ~ VALUES

NO NUCLIDES IN YOUR. PROBLEM HAVE'BONDARENKO FACTOR DATA **BONAMI WILL COPY FROM LOGICAL 11 TO LOGICAL 1-

__ i



__ ,___.__-_ _ _ ._ ._ __ _-.,_ _ _ _ _ _ _ _ _ _ _ _ _ . _ . ____ _ _ _ _ _ - _ _ _ _ _ _ __ _ _ _ _ _ _ , _ _ _ _ _ _ _ -

_

-

' '

FROM LOG.11 TOSLOG 18. '' BONDARENKO TRIGGER 0COPY- 1001. HYDROGEN' :

' COPY. 1001 - HYDROGEN. FROM LOG'18 TO LOG 1 BONDARENKO TRIGGER 0.

~ COPY ~1001 ' HYDROGEN' . FR'OM LOG 18'TO LOG 1 ' BONDARENKO' TRIGGER 0 .
-

OXYGEN-16 FROM LOG 11 TO LOG-18 - BONDARENKO TRIGGER 0- COPY 8016 ;

COPY 8016- OXYGEN-16. FROM LOG.18 TO LOG 1- BONDARENKO TRIGGER 0

COPY 8016 - OXYGEN-16- ~ FROM LOG 18 TO LOG' 1 BONDARENKO TRIGGER 0
,

- COPY- 9019 . FLUORINE ' FROM LOG 11-TO LOG' l' BONDARENKD TRIGGER 0

COPY. 92235 URANIUM-235 FROM LOG 11 TO. LOG ' l BONDARENKO~ TRIGGER 0
'

COPY 92238 URANIUM-238 FROM LOG 11 TO LOG 1 BONDARENKO TRIGGER 0
.

4

-

P'

v.

_ .

'l

~ '

- -

1

-
-

%
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SCALE 4-.- 27 NEUTRON' GROUP CRITICALITY SAFETY LIBRARY
BASED ON ENDF-B VERSION 4 DATA

COMPILED FOR NRC 1/27/89
LAST UPDATED 10/12/89

L M.PETRIE. ORNL
TAPE ID - 4027000 NUMBER OF NUCLIDES 7

. NUMBER OF NEUTRON GROUPS '27 NUMBER OF GAMMA GROUPS. O
FIRST. THERMAL GROUP -15 - LOGICAL UNIT 1-

TABLE OF CONTENTS
HYDROGEN .ENDF/B-IV MAT 1269/THRM1002 UPDATED 10/12/89 ID 1001
HYDROGEN ENDF/8-IV MAT 1269/THRM1002 UPDATED 10/12/89 ID 201001
OXYGEN-16 .ENDF/8-IV MAT.1276 UPDATED 10/12/89

~ID 208016
ID 8016

OXYGEN-16' ENDF/B-IV MAT'1276 UPDATED 10/12/89
FLUORINE' 'ENDF/B-IV MAT.'1277 UPDATED 10/12/89 ID 9019

-URANIUM-235 ENDF/B-IV MAT 1261 UPDATED 10/12/89 ID 92235
- . URANIUM-238 ENDF/B-IV MAT 1262 UPDATED 10/12/89 19 92238

~

TAPE COPY.USED' O I/O'S, AND TOOK 0.07 SECONDS

.

,,

i

1

L e

v,m,,+me,m-__ a- - -- - - . - - - , . . . .
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NN NN IIIIIIIIIIII TTTTTTTTTTTT AAAAAAAAA- W W LL
NNN NN IIIIIIIIIIII TTTTTTTTTTTT AAAAAAAAAAA W W LL
NNNN NN II TT- AA AA W W LL
NN NN NN II TT AA AA W W LL
NN NN NN II TT AA AA W W ~ LL
NN NN NN II TT AAAAAAAAAAAAA W W W LL
NN NN NN II TT AAAAAAAAAAAAA W WWW W LL
NN NN -NN II TT AA AA W WW W LL'
NN NN NN II TT AA AA WW WW LL
NN NNNN II TT AA AA WWWW WWWW LL
NN NNN IIIIIIIIIIII TT AA^ AA WWW WWW LLLLLLLLLLLLL
NN NN IIIIIIIIIIII TT AA AA W W LLLLLLLLLLLLL

VV VV CCCCCCCCCCC JJ CCCCCCCCCCC SSSSSSSSSSS AAAAAAAAA SSSSSSSSSSS 44
VV. VV CCCCCCCCCCCCC JJ CCCCCCCCCCCCC SSSSSSSSSSSSS AAAAAAAAAAA SSSSSSSSSSSSS 444
VV VV. CC. CC JJ CC CC SS SS AA AA SS SS 4444

.VV VV''CC JJ CC .SS AA AA SS 44 44
VV. VV CC JJ CC SS AA AA SS 44 44'
VV VV CC 'JJ CC .SSSSSSSSSSSS AAAAAAAAAAAAA SSSSSSSSSSSS 44 44

VV VV CC JJ CC SSSSSSSSSSSS AAAAAAAAAAAAA- SSSSSSSSSSSS 44 44
VV VV CC JJ CC- SS AA AA SS- 444444444444

VV VV- .CC JJ CC SS AA AA SS 4444444444444-
VV VV. CC CC JJ JJ CC CC SS SS 'AA AA SS SS 44
-VVV. CCCCCCCCCCCCC 'JJJJJJJJJJJJJ CCCCCCCCCCCCC SSSSSSSSSSSSS AA AA SSSSSSSSSSSSS- ~44.

V CCCCCCCCCCC JJJJJJJJJJJ CCCCCCCCCCC SSSSSSSSSSS AA AA SSSSSSSSSSS 44

0000000 44 // 0000000 666666666666 // 99999999999 33333333333
000000000 -444 //. 000000000 -6666666666666 // 9999999999999 3333333333333

00 00 4444 // 00 00 66 // 99 99' 33 33
00 00 44 44 // 00 00 66 // 99 99 33
00' 00- 44 44 // 00 00, 66 // 99 99 33.
00 00 44 44- // 00 00- 666666666666 // 9999999999999 333
.00 00 44 44 // 00 00 6666666666666 // 999999999999 333
00 00 444444444444 // 00 00 66 66 // 99 33
00 00 4444444444444 // 00 00 66 66 // 99 . 33

00 00 44 // 00 00 66 66 // 99 -33 33
000000000 44 // 000000000 6666666666666 // 9999999999999 3333333333333

0000000 44 // 0000000 66666666666' // 999999999999 33333333333.

22222222222-. 22222222222 0000000 666666666666 0000000 99999999999
2222222222222 2222222222222' 000000000 6666666666666 000000000 9999999999999
22 22 -22 22 00 00 66 00 ' 00 . 99. 99

22 22 00 00 66 00 00 99 99.
22 22 00 00 66 . 00 00- 99 99

22 22 00 00 666666666666 00~ 00 9999999999999
22 22

22 22
.. 00 00 6666666666666 , 00 00. 999999999999

00 00 66 66 00 00 99..

22 22- , . 00' 00 66 66 00 00 99-..

22
~

. 22. . .. 00 00 66- 66 00: 00 99
2222222222222 2222222222222 000000000 6666666666666 000000000 9999999999999

. 2222222222222 2222222222222 0000000 :66666666666 0000000 999999999999

. - . . - _ _ _ --_ _ _ . , , - . _ . .._ - . - . , _ . _ _ , .. . , , -- , . - - - - - . . . . - - - , . _,_..__u._._. __o-



SSSSSSSSSSS CCCCCCCCCCC AAAAAAAAA LL EEEEEEEEEEEEE
SSSSSSSSSSSSS CCCCCCCCCCCCC AAAAAAAAAAA LL EEEEEEEEEEEEE
SS SS CC CC AA AA LL EE
SS CC AA AA LL EE
SS CC AA AA LL EE
SSSSSSSSSSSS CC AAAAAAAAAAAAA LL EEEEEEEEE

SSSSSSSSSSSS CC AAAAAAAAAAAAA LL EEEEEEEEE
SS CC AA AA LL EE
SS CC AA AA LL EE

SS SS CC CC AA AA LL EE I'

f SSSSSSSSSSSSS CCCCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE |
| SSSSSSSSSSS CCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE

t

|
********************************************************************************
********************************************************************************
********************************************************************************
***** *****
***** PROGRAM VERIFICATION INFORMATION *****
***** *****
***** CODE SYSTEM: SCALE VERSION: 4.1 *****
***** *****
********************************************************************************
****.****************************************************************************
***** *****
***** *****

f ***** PROGRAM: 000002 *****
***** ***.**
***** CREATION DATE: 91.350 *****

t ***** *****
} ***** LIBRARY: E.TZA27286.NEAD.PGMS77 *****
f ***** *****

***** *****
***** PRODUCTION CODE: NITAWL *****
***** *****
***** REVISION: 1.6 *****

. ***** *****
***** JOBNAME: VCJCSAS4 *****
***** *****
***** DATE OF EXECUTION: 04/06/93 *****
***** *****
***** TIME.0F EXECUTION: 22.06.10 *****
***** *****
*****- *****
********************************************************************************
********************************************************************************
********************************************************************************

I
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-1Q ARRAY HAS 1 ENTRIES.

00 ARRAY HAS 9 ENTRIES.

'10 ARRAY HAS 12 ENTRIES.

SELECT 7 NUCLIDES FROM THE MASTER' LIBRARY ON LOGICAL 1
0 NUCLIDES-FROM THE WORKING LIBRARY ON LOGICAL 2

.0 NUCLIDES FROM THE WORKING LIBRARY ON LOGICAL 3
TO CREATE THE NEW WORKING LIBRARY ON LOGICAL 4

2 RESONANCE CALCULATIONS HAVE BEEN REQUESTED
-1 OUTPUT OPTION FOR AMPX FORMATTED CROSS SECTION DATA

THE STORAGE ALLOCATED FOR THIS CASE IS 100000 WORDS

2Q ARRAY HAS 7 ENTRIES.

3Q ARRAY HAS 30 ENTRIES.

4Q ARRAY HAS '7 ENTRIES.

GENERAL INFORMATION CONCERNING CROSS SECTION LIBRARY
TAFE IDENTIFICATION NUMBER 4027000
NUMBER 0F-NUCLIDES ON TAPE- 7
NUMBER OF NEUTRON ENERGY GROUPS 27
FIRST THERMAL NEUTRON ENERGY GROUP 15
NUMBER OF-GAMMA ENERGY GROUPS 0

DIRECT ACCESS UNIT NUMBER 9 REQUIRES 117 BLOCKS OF LENGTH 1484 WORDS

XSDRN TAPE 4027000
SCALE 4 - 27 NEUTRON GROUP CRITICALITY SAFETY LIBRARY

BASED ON ENDF-B VERSION 4 DATA
, COMPILED FOR NRC. 1/27/89

LAST UPDATED 10/12/89
L.M.PETRIE ORNL

NUCLIDES FROM XSDRN TAPE
1 HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATED 10/12/89 1001-
2 HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATED 10/12/89 201001
3 OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED.10/12/89 8016
4 OXYGEN-16 -ENDF/B-IV MAT 1276 UPDATED 10/12/89. 208016
5 FLUORINE ENDF/8-IV MAT'1277 UPDATED'10/12/89 9019
6 ' URANIUM-235: ENDF/B-IV MAT 1261 UPDATED 10/12/89 92235
7 URANIUM-238- ENDF/B-IV MAT:1262 UPDATED 10/12/89 92238

HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATED-10/12/89 1001 TEMPERATURE = '293.00-
THERMAL SCATTERING MATRIX NUMBER 1 AT A TEMPERATURE OF 293.00 WAS SELECTED..

-HYDROGEN ENDF/B-IV_ MAT 1269/THRM1002- UPDATED 10/12/89 - 201001 TEMPERATURE = 293.00
THERMAL SCATTERING MATRIX NUMBER- I AT A TEMPERATURE OF 293.00 WAS SELECTED.

OXYGEN-16 ENDF/B-IV MAT 1276 . UPDATED 10/12/89 8016 TEMPERATURE =. 293.00:

OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED-10/12/89 .208016 TEMPERATURE =- 293.00-

FLUORINE | ENDF/B-IV MAT 1277 UPDATED 10/12/89 9019 TEMPERATURE = '293.00-

URANIUM-235 iENDF/B-IV MAT 1261- UPDATED 10/12/89 92235- TEMPERATURE =~ 293.00
_



--c--
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-

GEOMETRY HAS BEEN' SET TO HOMOGENEOUS AS L3AR IS 0.0000Eo00

RESONANCE ~ DATA FOR THIS NUCLIDE

MASS NUMBER (A) 233.025- TEMPERATURE (KELVIN) 293.000= =

POTENTIAL SCATTER SIGMA - 11.500 LUMPED NUCLEAR DENSITY = 2.0578971E-04=

SPIN FACTOR (G) = 15171.098 LUMP DIMENSION (A-BAR) = 0.0000000E+00

' INNER RADIUS = 0.0000000E+00 DANCOFF CORRECTION-(C) = 0.0000000E+00

~THE ABSORBER.WILL BE TREATED BY.THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-l' 1.008- SIGMA (PER' ABSORBER ATOM)= 4.8805820E+03=

f MODERATOR-1 WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 19.799 SIGMA (PER ABSORBER ATOM)= 8.9295386E+02=

MODERATOR-2.WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

-THIS RESONANCE MATERIAL WILL BE TREATED AS A 0-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING =1.00000

GROUP RES' ABS RES FISS .RES SCAT
12. -1.273760E+00 -7.814561E-01 '-3.331852E-02
13 -4.360353E+00 -2.141225E+00 -1.007406E-01

-14 -3.107759E+00 -1.864935E+00 -2 266715E-02

' EXCESS RESONANCE INTEGRALS.

RESOLVED =

ABSORPTION 2.17356E+02
FISSION 1.29257E+02.

I
ELAPSED TIME 0.10 MIN ]

URANIUM-238 ENDF/B-IV MAT 1262 UPDATED 10/12/89 '92238 TEMPERATURE = 293.00

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LBAR IS 0.0000E+00

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) .= 236.006 -TEMPERATURE (KELVIN) 293.000=

. POTENTIAL SCATTER SIGMA ?10.599 LUMPED NUCLEAR DENSITY = 3.8444269E-03=

SPIN FACTOR-(G) 656.527 LUMP DIMENSION (A-BAR) = 0.0000000E+00.=

INNER RADIUS- = 0.0000000E+00 DANCOFF. CORRECTION-(C) = 0.0000000E+00-

'THE ABSORBER WILL BE TREATED.BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-1: '1.008- SIGMA (PER ABSORBER ATOM)= 2.6125439E+02=-

MODERATOR-1 WILL BE TREATED BY THE.NOROHaIM INTEGRAL METHOD.

MASS'0F. MODERATOR-2 . = .: 16.725 SIGMA (PER ABSORBER ATOM)= 4.0061310E+01

MODERATOR-2 WILL'BE. TREATED.BY THE NORDHEIM-INTEGRAL-METHOD.

*

_
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THIS RESONANCE MATERIAL WILL' BE TREATED ' AS A '0-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL'SELF-SHIELDING =1.00000 _..

RES FISS RES SCATGROUP.- . RES ABS'
'..O.000000E+00- "-1.897987E-019 .- - 1.i 7 8 2 5 0 3 E - 0 2 -
6.444589E-06 -4.087888E+00 .'6.216179E-01 - -10 -

. 11. . ' -8.111181E+00: ~.0.000000E+00~ - -2.312807E+01
'

' 3,908702E+01 0 000000E+00 ~ -4.588655E+01-'12' -

~13- -4 935625E+01 0.000000E+00 - -1:.625967E+014

'14 '.-9.522398E+01. 0.000000E+00~ -5.548256E+00-

.. EXCESS RESONANCE INTEGRALS

' RESOLVED

' ABSORPTION 4;24719E+01 -. .

FISSION- 5.22746E-04

ELAPSED TIME 0_.22 MIN.

ELAPSED TIME 0.23 MIN.

4
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'THIS XSDRN WORKING'TA8E'WAS CREATED 04/06/93 AT.22.06.17
-

THE-TITLE OF THE PARENT CASE IS AS FOLLOWS
SCALE 4-- 27 NEUTRON GROUP CRITICALITY' SAFETY LIBRARY

BASED ON ENDF-B VERSION 4 DATA
COMPILED FOR NRC 1/27/89TAPE ID 4027000 NUMBER'0F NUCLIDES . 7NUMBER OF NEUTRON GROUPS 27 NUMBER OF GAMMA GROUPS 0.FIRST THERMAL GROUP 15 LOGICAL UNIT 4TABLE OF CONTENTSHYDROGEN .ENDF/B-IV MAT 1269/THRM1002 UPDATED 10/12/89 ID 1001HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATED 10/12/89 ID 201001OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 10/12/89 ID 8016OXYGEN-16 'ENDF/8-IV MAT 1276 UPDATED 10/12/89 ID 208016FLUORINE . .ENDF/B-IV MAT 1277 UPDATED 10/12/89 ID 9019URANIUM-235~ ENDF/B-IV MAT 1261 . UPDATED- 10/12/89 ID 92235URANIUM-238 ENDF/B-IV MAT 1262 UPDATED 10/12/89- ID 92238
TAPE COPY'USED 0 I/O'S, AND TOOK 0.42 SECONDS

-
-
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IIIIIIIIIIII CCCCCCCCCCC EEEEEEEEEEEEE
IIIIIIIIIIII CCCCCCCCCCCCC EEEEEEEEEEEEE

II CC CC EE
.III CC EE

II CC EE
II CC EEEEEEEEE

I

,

II CC EEEEEEEEE I
II CC EE
II CC EE
II CC CC EE

, IIIIIIIIIIII CCCCCCCCCCCCC EEEEEEEEEEEEE
IIIIIIIIIIII CCCCCCCCCCC EEEEEEEEEEEEE I'

VV VV CCCCCCCCCCC JJ CCCCCCCCCCC SSSSSSS3SSS AAAAAAAAA SSSSSSSSSSS 44
VV VV CCCCCCCCCCCCC JJ CCCCCCCCCCCCC SSSSSSSSSSSSS AAAAAAAAAAA SSSSSSSSSSSSS 444
VV VV CC CC JJ CC CC SS SS AA AA 1S SS 4444
VV VV CC JJ CC SS AA At 3 44 44
VV VV CC JJ CC SS AA A 44 44
VV VV CC JJ CC SSSSSSSSSSSS AAAAAAAAAAAA JSSSSSSSSSS 44 44

VV VV CC JJ CC SSSSSSSSSSSS AAAAAAAAAAAA,. SSSSSSSSSSSS 44 44
VV VV CC JJ CC SS AA AA SS 444444444444

VV VV CC JJ CC SS AA AA SS 4444444444444VV VV CC CC JJ JJ CC CC SS SS AA AA SS SS 44
VVV CCCCCCCCCCCCC JJJJJJJJJJJJJ CCCCCCCCCC' SSSSSSSSSSSSS AA AA SSSSSSSSSSSSS 44

V CCCCCCCCCCC JJJJJJJJJJJ CCCCCCCC SSSSSSSSSSS 'N AA SSSSSSSSSSS 44

0000000 44 // 0000000 666666666666 // 99999999999 33333333333000000000 444 // 000000000 6666666666666 // 9999999999999 333333333333300 00 4444 // 00 00 66 // 99 99 33 3300 00 44 44 // 00 00 66 // 99 99 3300 00 44 44 // 00 00 66 // 99 99 33
00 00 44 44 // 00 00 666666666666 // 9999999999999 33300 00 44 44 // 00 00 6666666666666 // 999999999999 33300 00 444444444444 // 00 00 66 66 // 99 33
00 00 4444444444444 // 00 00 66 66 // 99 3300 00 44 // 00 00 66 66 // 99 33 33000000000 44 // 000000000 6666666666666 // 9999999999999 3333333333333

0000000 44 // 0000000 66666666666 // 999999999999 33333333333

22222222222 22222222222 0000000 7777777777777 0000000 222222222222222222222222 2222222222222 000000000 777777777777 000000000 2222222222222
22 22 22 22 00 00 77 77 00 00 22 22

22 22 00 00 77 00 00 22
22 22 00 00 77 00 00 22

22 22 00 00 77 00 00 22
22 22 00 00 77 00 00 22

22 22 00 00 77 00 00 22
22 22 00 00 77 00 00 22

22 22 00 00 77 00 00 222222222222222 2222222222222 000000000 77 000000000 22222222222222222222222222 2222222222222 0000000 77 0000000 2222222222222

I

E _ . .
__ _ .

_

f

d
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SSSSSSSSSSS CCCCCCCCCCC AAAAAAAAA LL EEEEEEEEEEEEESSSSSSSSSSSSS CCCCCCCCCCCCC AAAAAAAAAAA LL EEEEEEEEEEEEESS SS CC CC AA AA LL EESS CC AA AA LL EESS CC AA AA LL EESSSSSSSSSSSS CC AAAAAAAAAAAAA LL EEEEEEEEESSSSSSSSSSSS CC AAAAAAAAAAAAA LL EEEEEEEEESS CC AA AA LL EE
SS CC AA AA LL EESS SS CC CC AA AA LL EESSSSSSSSSSSSS CCCCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEESSSSSSSSSSS CCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE

******************************************************************************************************************************* *
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *** ** *** ** ** * ******** ********** PROGRAM VERIFICATION INFORMATION ********** ********** CODE SYSTEM: SCALE VERSION: 4.1 **********

**************************************************************.*********************
*************************************************************************************** ********** ********** PROGRAM: 000007 ********** ********x* CREATION DATE: 91.287 **********

********** LIBRARY: E.TZA27286.NEAD.PGMS77 ********** ********** ********** PRODUCTION CODE: ICE ********** ********** REVISION: 1,4 ********** ********** JOBNAME: VCJCSAS4 ********** ********** DATE OF EXECUTION: 04/06/93 ********** ********** TIME OF EXECUTION: 22.07.03 ********** ********** *************************************************** *
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * **** * *
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UO2F2 SOLUTION OPTIIMIZE CONCENTRATION S LAB UOXSLO.CJW 04/06/93 22.07.03

00 ARRAY HAS 3 ENTRIES.

1Q ARRAY HAS 7 ENTRIES.

-10 ARRAY HAS 4 ENTRIES.

Os ARRAY
INTAPE 4 IOT3 21
IOT1 2 IOT4 14
IOT2 0

15 ARRAY
MIX 2 IFLAG(3) 0
NMIX 7 IFLAG(41 10
IFLAG(1) 10 KOPi 4
IFLAG(2) 0

20 ARRAY HAS 7 ENTRIES.

30 ARRAY HAS 7 ENTRIES.

4Q ARRAY HAS 7 ENTRIES.

5Q ARRAY HAS 2 ENTRIES.

7Q ARRAY HAS 3 ENTRIES.
3.000E+02 1.300E+06 5.000E+00 6.750E+04 2.530E-02 1.265E-01 9.275E+03 6.006E-08 9 900E-01 2.000E+07
6.434E+06 3.000E+06 1.850E+06 1.400E+06 9.000E+05 4.000E+05 1.000E+05 1.700E+04 L 00E+03 5.500E+02
1.000E+02 3.000E+C1 1.000E+01 3.050E+00 1.770E+00 1.300E+00 1.130E+00 1.000E+00 8.000E-01 4.000E-01
3.250E-01 2.250E-01 1.000E-01 5.000E-02 3.000E-02 1.000E-02

25.35.AND 41 ARRAYS
MIXTURE 1 ELLMENT 32235 DENSITY 0.20578971E-03
MIXTURE 1 ELEMENT 92233 DENSITY 0.38444269E-02
MIXTUFE 1 ELEMENT 3016 DENSITY 0.32717451E-01
MIXTURE 2 ELEMENT '208016 DENSITY 0.33375714E-01
MIXTURE 1 ELEMENT 9019 DENSITY 0.81004351E-02
MIXTURE 1 ELEMENT 1001 DENSITY 0.49234036E-01
MIXTURE 2 ELEMENT 201001 DENSITY 0.66751420E-01

55 ARRAY
MIXTURE 1 NO. OF COEFICIENTS 4
MIXTURE 2 NO. OF COEF CIENTS 4

75 ARRAY
IHT= 3 IHS= 16 IHM= 42 LOPT= 0
NNGA= 27 NGGA= 0 NOPT= 0 NSCT= 2
IADJM= 0 NNGTP= 0

,
,
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WORDS NEEDED-TO READ INPUT TAPE =- '1846
-WORDS CORE NEEDED FOR MIXING =. 1556
.WORDS AVAILABLE FOR MIXING = - 100000

WORDS CORE NEEDED TO MAKE. MIXED AMPX WORKING TAPE =. 1150-

i

1
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THIS-XSDRN WORKING TAPE WAS CREATED 04/06/93'AT 22.06.17
~

THE TITLE OF THE PARENT CASE IS AS FOLLOWS
SCALE-4 - 27 NEUTRON GROUP CRITICALITY SAFETY LIBRARY

BASED ON ENnr.B VERSION 4 DATA
MIXED CROSS'4ECTIONS.BY' ICE-THE PERFECT MIXER

TA PE : T*, ' . .

NUMBrd 0F--NEUTRON GROUPS.
4027000 NUMBER OF NUCLIDES 2

27 NUMBER OF GAMMA GROUPS 0
FIP',T . THERMAL GROUP . 15 LOGICAL UNIT 2

TABLE OF CONTENTS
MI ED CROSS SECTIONS FROM ICE. ID 1
MIAED CROSS ~ SECTIONS FROM ICE ID 2

TAPE COPY USED 0 I/0*S, AND TOOK 0.23 SECONDS
'AN AMPX WORKING TAPE WAS MADE ON UNIT 2
'HAVE A DRINK-

1204 WORDS.WILL BE USED TO MAKE MORSE / KENO TAPE

.1393 WORDS WILL BE USED TO MAKE MORSE / KEN 0' TAPE

1822 WORDS WILL BE USED TO MAKE-MORSE / KENO TAPE

MSGPS= 1

1850 WORDS WILL.BE USED TO MAKE MORSE / KENO TAPE. -

A MORSE / KENO TAPE.WAS MADE ON. UNIT 14
HAVE A DRINK

.
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XX XX SSSSSSSSSSS DDDDDDDDDDDD RRRRRRRRRRRR NN NN PPPPPPPPPPPP MM MM
XX XX SSSSSSSSSSSSS DDDDDDDDDDDDC RRRRRRRRRRRRR NNN NN PPPPPPPPPPPPP MMM MMM

XX XX SS SS DD DD RR RR NNNN NN PP PP MMMM MMMM
XX XX SS DD DD RR RR NN NN NN PP PP MM MM MM MM

XX XX SS DD DD RR RR NN NN NN PP PP MM MM MM MM
XXX SSSSSSSSSSSS DD DD RRRRRRRRRRRRR NN NN NN PPPPPPPPPPPPP MM MMM MM
XXX SSSSSSSSSSSS DD DD RRRRRRRRRRRR NN NN NN PPPPPPPPPPPP MM M MM

XX XX SS DD DD RR RR NN NN NN PP MM MM |

XX XX SS DD DD RR RR NN NN NN PP MM MM
XX XX SS SS DD DD RR RR NN NNNN PP MM MM

i
XX XX SSSSSSSSSSSSS DDDDDDDDDDDDD RR RR NN NNN PP MM MM |

XX XX SSSSSSSSSSS DDDDDDDDDDDD RR RR NN NN PP MM MM

VV VV CCCCCCCCCCC JJ CCCCCCCCCCC SSSSSSSSSSS AAAAAAAAA SSSSSSSSSSS 44
VV VV CCCCCCCCCCCCC JJ CCCCCCCCCCCCC SSSSSSSSSSSSS AAAAAAAAAAA SSSSSSSSSSSSS 444
VV VV CC CC JJ CC CC SS SS AA AA SS SS 4444
VV VV CC JJ CC SS AA AA SS 44 44
VV VV CC JJ CC SS AA AA SS 44 44
VV VV CC JJ CC SSSSSSSSSSSS AAAAAAAAAAAAA SSSSSSSSSSSS 44 44

VV VV CC JJ CC SSSSSSSSSSSS AAAAAAAAAAAAA SSSSSSSSSSSS 44 44
VV VV CC JJ CC SS AA AA SS 444444444444

VV VV CC JJ CC SS AA AA SS 4444444444444
VV VV CC CC JJ JJ CC CC SS SS AA AA SS SS 44

VVV CCCCCCCCCCCCC JJJJJJJJJJJJJ CCCCCCCCCCCCC SSSSSSSSSSSSS AA AA SSSSSSSSSSSSS 44
V CCCCCCCCCCC JJJJJJJJJJJ CCCCCCCCCCC SSSSSSSSSSS AA AA SSSSSSSSSSS 44

0000000 44 // 0000000 666666666666 // 99999999999 33333333333
000000000 444 // 000000000 6666666666666 // 9999999999999 3333333333333

00 00 4444 // 00 00 66 // 99 99 33 33
00 00 44 44 // 00 00 66 // 99 99 33
00 00 44 44 // 00 00 66 // 99 99 33
00 00 44 44 // 00 00 666666666666 // 9999999999999 333
00 00 44 44 // 00 00 6666666666666 // 999999999999 333
00 00 444444444444 // 00 00 66 66 // 99 33
00 00 4444444444444 // 00 00 66 66 // 99 33

00 00 44 // 00 00 66 66 // 99 33 33
000000000 44 // 000000000 6666666666666 // 9999999999999 3333333333333

0000000 44 // 0000000 66666666666 // 999999999993 33333333333

22222222222 22222222222 0000000 7777777777777 44 11
2222222222222 2222222222222 000000000 777777777777 444 111
22 22 22 22 00 00 77 77 4444 1111

22 22 00 00 77 44 44 11
22 22 00 00 77 44 44 11

22 22 00 00 77 44 44 11
22 22 00 00 77 44 44 11

| 22 22 00 00 77 444444444444 11
| 22 22 00 00 77 4444444444444 11

22 22 00 00 77 44 11
2222222222222 2222222222222 000000000 77 44 11111111
2222222222222 2222222222222 0000000 77 44 11111111

i , .

. .

. .

;
.
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SSSSSSSSSSS CCCCCCCCCCC AAAAAAAAA LL EEEEEEEEEEEEE
SSSSSSSSSSSSS CCCCCCCCCCCCC AAAAAAAAAAA LL EEEEEEEEEEEEE
SS SS CC CC AA AA LL EE
SS CC AA AA LL EE
SS CC AA AA LL EE
SSSSSSSSSSSS CC AAAAAAAAAAAAA LL EEEEEEEEE

SSSSSSSSSSSS CC AAAAAAAAAAAAA LL EEEEEEEEE
SS CC AA AA LL EE
SS CC AA AA LL EE

SS SS CC CC AA AA LL EE
SSSSSSSSSSSSS CCCCCCCCCCCCC AA AA LL LLLLLLL- f.LL EEEEEEEEEEEEE

SSSSSSSSSSS CCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE

******************************************************************************** 1

********************************************************************************
********************************************************************************
***** *****
***** PROGRAM VERIFICATION INFORMATION *****
***** *****
***** CODE SYSTEM: SCALE VERSION: 4.1 *****
***** *****
********************************************************************************
******************************************************************************** i
***** ***** l
***** *****
***** PROGRAM: XSDRN *****
***** *****
***** CREATION DATE: 91.287 *****
***** *****
***** LIBRARY: E.TZA27286.NEAD.PGMS77 *****
***** *****
***** *****
***** PRODUCTION CODE: XSDRN *****
***** *****
***** REVISION: 1.5 *****
***** *****
***** JOBNAME: VCJCSAS4 *****
***** *****

; ***** DATE OF EXECUTION: 04/06/93 *****
i ***** *****

***** TIME OF EXECUTION: 22.07.42 *****
***** *****
***** *************************************************************************************
********************************************************************************
********************************************************************************

______ _ _ _ _ _ _ .
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SLAS OPTIMIZATION 002F2 SOLUTION DENSITY VARIATION

-05 ARRAY-. -11. ENTRIES READ.

15 ARRAY 15 ENTRIES READ

23 ARRAY 10 ENTRIES READ

'35 ARRAY 12 ENTRIES READ

-5* ARRAY 12 ENTRIES READ

er 0 T.

[61RECTACCESSUNIT'. 9 REQUIRES 8 BLOCKS OF LENGTH 704 FOR CROSS SECTION MIXING.-

,

.
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SLAB OPTIMIZATION UO2F2 SOLUTION DENSITY VARIATION

GENERAL PROBLEM DESCRIPTION DATA BLOCK

GENERAL PROBLEM DATA

IGE 1/2/3 PLANE / CYLINDER / SPHERE 1 ISN QUADRATURE ORDER 16=

IZM NUMBER OF ZONES 2 ISCT ORDER OF SCATTERING 3
IM NUMBER OF SPACIAL INTERVALS 50 IEVT 0/1/2/3/4/5/6=Q/K/ ALPHA /C/Z/R/H 1

IBL 0/1/2/3 = VACUUM /REFL/PER/ WHITE 1 IIM INNER ITERATION MAXIMUM 10
IBR RIGHT BOUNDARY CONDITION O ICM OUTER ITERATION MAXIMUM 50
MXX NUMBER OF MIXTURES 2 ICLC -1/0/N--FLAT RES/SN/0PT 0
MS MIXING TABLE LENGTH 2 ITH 0/1 FORWARD / ADJOINT 0=

IGM NUMBER OF ENERGY GROUPS 27 IFLU NOT USED(ALWAYS WGTD) 0
NNG NUMBER OF NEUTRON GROUPS 27 IPRT -2/-1/0/N= MIXTURE XSEC PRINT -2
NGG NUMBER OF GAMMA GROUPS 0 IDI 0/1/2/3=N0/PRT ND/PCH N/BOTH 0
IFTG NUMBER OF FIRST THERMAL GROUP 15 IPBT -1/0/1=NONE/ FINE /ALL BAL. PRT 0

SPECIAL OPTIONS

NONE/ WEIGHTING CALCULATION O IPN 0/1/2 DIFF. COEF. PARAM 0IFG 0/1 =

IOM VOLUMETRIC SOURCES (0/N=N0/YES) 0 IDFM 0/1 NONE/ DENSITY FACTORS 38* O=

IPM BOUNDARY SOURCES (0/N=N0/YES) 0 IAZ 0/N NONE/N ACTIVITIES BY ZONE o=

IFN 0/1/2 = INPUT 33*/34*/USE LAST 1 IAI 0/1=NONE/ ACTIVITIES BY INTERVAL 0
ITMX MAXIMUM TIME (MINUTES) 0 IFCT 0/1=N0/YES UPSCATTER SCALING 0
IDT1 0/1/2/3=N0/XSECT/SRCE/ FLUX--0VT 0 IPVT 0/1/2=N0/K/ ALPHA PARAMETRIC SRCH 0
ISX BROAD GROUP FLUXES 0 ISEN OUTER ITERATION ACCELERATION 0
IBLN ACTIVITY DATA UNIT 0 NBND BAND REBALN PARAMETER -1
JBKL 0/1/2 BUCKLING GEOMETRY 0

FLOATING POINT PARAMETERS

EPS OVERALL CONVERGENCE 1.00000E-04 DY CYL/PLA hT FOR BUCKLING 0.00000E+00
PTC POINT CONVERGENCE 1.00000E-04 DZ PLANE DEPTH FOR BUCKLING 0.00000E+00
XNF NORMALIZATION FACTOR 1.00000E+00 VSC VOID STREAMING CORRECTION 0.00000E+00
EV EIGENVALUE GUESS 0.00000E+00 PV IPVT=1/2--M/ ALPHA 0.00000E+00
EVM EIGENVALUE MODIFIER 0.00000E+00 EQL EV CHANGE EPS FOR SEARCH 1.00000E-03
BF BUCKLING FACTOR =1.420892 1.42089E+00 XNPM NEW PARAM MOD FOR SEARCH 7.50000E-01

THIS CASE WILL REQUIRE 1515 LOCATION 5 FOR MIXING
THIS CASE HAS BEEN ALLOCATED 200000 LOCATIONS

|

|

|

|
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SLAB OPTIMIZATION 002F2 SOLUTION DENSITY VARIATION'

135 ARRAY 2 ENTRIES READ

145 ARRAY 2 ENTRIES READ

15* ARRAY 2 ENTRIES READ

OT

DATA BLOCK 2 (MIXING TABLE, ETC,)

NUCLIDES CCCC MIXING TABLE EXTRA
ON TAPE IDENTIFICATION MIXTURE COMPONENT ATOM DENSITY XSECT ID'S

1 1 1 1 1.00000E+00
2 2 2 2 1.00000E+00

ELAPSED TIME 0.01 MIN.

27407 LOCATIONS WILL BE USED

34* ARRAY 100 ENTRIES READ

OT

35* ARRAY 51 ENTRIES READ |

365 ARRAY 50 ENTRIES READ

39$ ARRAY 2 ENTRIES READ

405 ARRAY 2 ENTRIES READ

OT

I

I
I

s

-
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SLAB OPTIMIZATION UO2F2' SOLUTION DENSITY VARIATION'
NEUTRON' GROUP PARAMETERS

. - G P. - ENERGY . . LETHARGY- MID PT~- -BROAD GP CALC GROUP RIGHT LEFT
BOUNDARIES ' BOUNDARIES VELOCITIES NUMBERS TYPE BAND ALBEDO ALBEDO

l' 2.00000E+07~-6.93147E-01' 4;60581E+09 0 0 1
12' 6.43400E+06 4.40988E-01 2.88737E+09- 0 0 2-

.

3 3.00000E+06 -IJ20397E+00- 2.12201E+09 0 0 3
4 1.85000E+06 1.68740E+00 .1.75673E+09 0 0 4
5' 1 40000E+06 1.96611E+00 lud6535E+09' 0 0 5
6 9.00000E+05 2.40795E+00 1.06619E+09 0 0 6
7 4.00000E+05. 3.21888E+00 .6,07557E+08 0 0 7
8 1.00000E+05. 4.60517E+00- 2.'72415E+08 0 0 8
9 1.70000E+04' 6.37713E+00' 1.13526E+08 0 0 9

. 10 z 3.00000E+03- 8.11173E+00' 4.82126E+07' O 0 10
_

11. 5.50000E+02 9 80818E+00-' 2.05946E+07 0 0 11
12 -1.00000E+02 1.15129E+01 1.01036E+07 0 0 12
13 3.00000E+01 11.27169E+01 5.69594E+06 0 0 13
14' 1.00000E+01 1,38155E+01 '3.20957E+06 0 0 14
15 .3.04999E+00- 1.50030E+01 2.10601E+06 0 0 15
16 1.77000E+00- 1.55471E+01- 1.70521E+06 0 0 15

. l17 '1.29999E+00 1.58557E+01 1.52544E+06 0 0 15'
18 .1.12999E+00 1.59959E+01 '1.42867E+06 0- 0 15 l
19 1.00000E+00 "I.61181E+01 1.31002E+06 0 0 15 1
2 0. , 8.00000E-01" '1. 63412E+01 9.05898E+05 0 0 15 |
21- 4.00000E-01 ~1,70344E+01 8.13318E+05 0 0 15 ' l
22 '3.25000E-01- 1.72420E+01 6.90069E+05 0 0 15 1

23. 2.25000E-01- 1.76098E+01 4'.86933E+05 0 0 15 - )
24- 9.99998E-02 '1.84207E+01 3.57766E+05 0 0 15 )
25. 5.00000E-02 1.91138E+01 2.71895E+05 0 0 15 j

26. 3.00000E-02 '1.96246E+01 1.87283E+05 0 0 15 .j
27 1.00000E-02 ~2.07233E+01 8;88202E+04 0 0 15 ' '

28 1.00000E-05- 2.76310E+01

I

' li.

I
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SLAB OPTIMIZATION UO2F2 SOLUTION DENSITY VARIATION

MIXTURE: ORDER P(L) ACTIVITY TABLE . QUADRATURE' CONSTANTS
BY ZONE BY ZOf4E: .MATL NO,. REACTION WEIGHTS DIRECTIONS REFL DIREC WT X CDS -|

-

1 1 ' -3 0 -1.00000E+00 17. . 'O "

2 2 3 2.53071E-02 -9.80145E-01 17 -2.48047E-02-.
-3 5.55953E-02 -8,98333E-01 16 -4.99431E-02-
4 7.84267E-02 -7.62766E-01 15 -5.98212E-02
5 9.06709E-02 -5.91717E-01 14 --5.36516E-02
6 9.06709E-02 -4.08283E-01 13 -3.70194E-02
7 7.84267E-02 -2.37234E-01 12 -1.86054E-02
8 -5.55953E-02 -1.01667E-01 11 -5.65219E-03-
9 2.53071E-02 -1.98551E-02 10 -5.02475E-04

'10 2.53071E-02- 1.98551E-02 9 5.02475E-04-
.11 - 5.55953E-02 1.01667E-01 8 5.65219E-03
12 7.84267E-02 2.37234E-01' 7 1.86054E-02
13 9.06709E-02 4.08283E-01 6 3.70194E-02
14 - 9.06709E-02 5.91717E-01 5 5.36516E-02

.15 7.84267E-02 7.62766E-01 4 .5.98212E-02
16 5.55953E-02 8.98333E-01 -3 4.99431E-02
17. 2.53071E-02 9.80145E-01 2 2.48047E-02

CONSTANTS FOR'P( 3)' SCATTERING

ANGL . SET 1 . SET 2 SET 3
1 -1.00000E+00 1,00000E+00 -9.99999E-01
2 -9.80145E-01 9 41025E-01 -8.83802E-01
3 -8.98333E-01 7.10503E-01 -4.64890E-01
.4.-7.62766E-01 3. 72718E-01 : ~ 3; 46 832E-02
5 -5.91717E-01 2.51940E-02 3.69632E-01
6'-4.08283E-01 -2.49958E-01 4.42277E-01

, 7 -2.37234E-01'-4.15580E-01 3.22472E-01
l' 8 -1.01667E-01 -4i84496E-01 1,49873E-01

9 -1.98551E-02 -4.99409E-01 2.97630E-02
10 1.98551E-02 -4.99409E-01 -2,97630E-02
11 1.01667E-01 -4-84496E-01 -1.49873E-01.

12 2.37234E-01.-4.15580E-01 -3 22472E-01
13 4.08283E-01 -2;49958E-01'-4.42277E-01

1
14 5.91717E-01 2.51940E-02 -3.69632E-01- '

15 7.62766E-01 .3.72718E-01'-3.46832E-02 4

16 8.98333E-01~ 7.10503E-01 4.64890E-01 l

17 9.80145E-01 9.41025E-01 8.83802E-01

I
l
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-OUTER INNER 1 - BALANCE EIGENVALUE 1 - SOURCE 1 - SCATTER 1 - UPSCAT SEARCH TIME
ITER'ITERS

^

RATIO -RATIO: RATIO PARAMETER '[ MIN)-. ..

1 0''7.35523E-16 ~ 1.07268E+00- 6.62871E-01 1.00000E+00 0.00000E+00 0.00000E+00 0.0143~
^

2 -215' 1.23718E-02 9.22295E-01 -2.76575E+00 -7.11330E-01 -6.16034E-02 0.00000E+00 -0.0775
13 413 3.70249E-03 .1.03425E+00 8.86281E-02 -2.77770E-01 -1.56495E-02 0.00000E+00 0.1367
4, 609 1.60461E-03' 1.03786E+00 5.47312E-02 -1.24012E-01 -6.36091E-03 0.00000E+00 0.1960

-5 795 7.38413E-04 .1.03452E+00' 3.01044E-02 -6.01491E-02.-2.88363E-03 0.00000E+00 0.2528
6 972 3.51413E-04' 1.03133E+00' 1.58525E-07 -2.94375E-02'-1.37783E-03 0.00000E+00 0.3082
7 1140 1.72047E-04- 1.02910E+00 8.27595E-03 -1.46034E-02 -6.83514E-04 0.00000E+00 0.3613
8' 1298 8.63942E-05 1 02768E+00 4.35511E-03 -7.38908E-03 -3.49694E-04 0.00000E+00 0.4133
9 1442 4.44968E-05 -1.02679E+00 2.33181E-03 -3.82488E-03 -1.84152E-04 0.00000E+00 0.4620
10 1592 2.34913E-05 1.02624E+00 1.27533E-03 -2.02987E-03 -9.96709E-05 0.00000E+00 0.5118.

[ 11 1742 1.27199E-05 1.02589E+00 7.14347E-04 -1.10544E-03 -5.54401E-05 0.00000E+00 0.5618
12 1892 7.06932E-06 1.02568E+00 4.10304E-04 -6.18464E-04 -3.16961E-05 0.00000E+00 0.6118

~13 2039 4.02767E-06 1.02554E+00 2.41594E-04 -3.55611E-04 -1.86048E-05 0.00000E+00 0.6613-
14 2183 - 2.33586E-06 1.02546E+00 1.45299E-04 -2.09669E-04 -1.11569E-05 0.00000E+00 0.7103
15- 2327 1.37866E-06 1.02540E+00 8.92513E-05 -1.26430E-04 -6.84349E-06 0.00000E+00 0.7585

GRP TO GRP INNER MFD MAX. FLUX 'MSF MAX. SCALE COARSE
ITERS INT. DIFFERENCE INT. FACTOR MESH'-

1 1 1 10 3.12621E-05 50 9.99996E-01 6
2 2 1 10 2.94837E-05 31 9.99993E-01 9-
3 3- 1 10 3.08649E-05 23- 9.99995E-01 ~10
4 4 1 10 3.51337E-05 5 1.00001E+00 12
5 5 1 10 - 2.77588E-05 4: 1.00001E+00 16
6 6 1 10 2.21311E-05 4- 1.00001E+00 16
7 7- 1 9 1.64728E-05 3' 1.00001E+00 24
8 8 1 10 9.64595E-06 2 1.00001E+00 45-
9 9 1 1 7.94423E-06 2 1.00001E+00 45

10 -10 1 1 6.97181E-06 17 9.S9992E-01 45
11 11 1 17 6.41061E-06 18. 9.99992E-01- 451
12 12 1 19 7.75655E-06 19 9.99993E-01 45
13 13 1 -19 8.05960E-06 19 9.99994E-01 45
14- 14 l' 19 J7.76266E-06 ~20 9.99993E-01 45
15 15 2 10 7.57245E-07 31 1.00000E+00 45
16 16 2 50 1.44189E-06 '50 1.00000E+00 45
17 17 2 50 1.66168E-06 50 1.00000E+00 45
18 18 2- 50 1.61312E-06 50 1.00000E+00 45
19 19 2 50 1.33070E-06~ 50 1.00000E+00- 45

31 '9.99999E-01.20 20 2 50- 1.42967E-06 45
21 21 2 50 2.06343E-06 50' 9.99999E-01 50
22 22 2 50 1.86278E-06 50 9.99999E-01 50
23 23 1 36 3.02494E-05 36 1.00005E+00' 50
24 24 1 37 8.12891E-05 37 --1.00016E+00 50
25 25- 2- 49 7.24860E-07 30 1.00000E+00' 50
26 26 2 50 1.96717E-06 50' 9.99997E-01 50

.
.

27 27' 2 49 1.83541E-06 50 9.99998E-01 50.

9.69155E-06 -5.79895E-05 -1.18336E-06 0.-00000E+00 0.770316 2365 -7.53432E-08 1.02544E+00 .
FINAL MONITOR

.LAMSDA. 1.02544E+00 -PRODUCTION / ABSORPTION 1.02612E+00 ANGULAR FLUX ON 16

ELAPSED TIME 0.77 MIN.

_ _ _ _ . 1
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SLAB OPTIMIZATION UO2F2 SOLUTION DENSITY VARIATION

TOTAL FLUX

INT. GRP. 1 GRP. 2 GRP 3 GRP. 4 GRP. 5 GRP. 6 GRP. 7 GRP. 8
1 2.72297E-02 2.03879E-01 2.40096E-01 1.42775E-01 2.02810E-01 3.12298E-01 3,03284E-01 2.28396E-01
2 2.70882E-02 2.02745E-01 2.38728E-01 1.41945E-01 2.01615E-01 3.10372E-01 3.01325E-01 2.26849E-01
3 2.68115E-02 2.00585E-01 2.36125E-01 1.40382E-01 1.99369E-01 3.06670E-01 2.97460E-01 2.23750E-01
4 2 64048E-02 1.97312E-01 2.32164E-01 1.37978E-01 1.95904E-01 3.01011E-01 2.91602E-01 2.19055E-01
5 2.58922E-02 1.93342E-01 2.27348E-01 1.35070E-01 1.91681E-01 2.93848E-01 2.83895E-01 2.12726E-01
6 2.52643E-02 1.88255E-01 2.21148E-01 1.31298E-01 1.86232E-01 2.84682E-01 2.74054E-01 2.04613E-01
7 2.45919E-02 1.83091E-01 2.14764E-01 1.27350E-01 1.80355E-01 2.74220E-01 2.62228E-01 1.94574E-01
8 2.37029E-02 1.76051E-01 2.06109E-01 1.22073E-01 1.72591E-01 2.60777E-01 2.47347E-01 1.82166E-01
9 2.28164E-02 1.68793E-01 1.96941E-01 1.16302E-01 1.63772E-01 2.44913E-01 2.29241E-01 1.67001E-01
10 2.05760E-02 1.49593E-01 1.73688E-01 1.02163E-01 1.43069E-01 2.14040E-01 2.00660E-01 1.47337E-01
11 1.59752E-02 1.08020E-01 1.24197E-01 7.24174E-02 1 00666E-01 1.56459E-01 1.54426E-01 1.19822E-01
12 1.25750E-02 7.73073E-02 8.75777E-02 5.01708E-02 6.86096E-02 1.10431E-01 1.14223E-01 9.24631E-02
13 1.05122E-02 6.04205E-02 6.77775E-02 3.85044E-02 5.21135E-02 8.46598E-02 8.82651E-02 7.18516E-02
14 8.91230E-03 4.79745E-02 5.32111E-02 2.98185E-02 3.97633E-02 6.49026E-02 6.81673E-02 5.58229E-02
15 7.67682E-03 3.88363E-02 4.26367E-02 2.36540E-02 3.12198E-02 5.09707E-02 5.343232-02 4.36397E-02
16 6.65056E-03 3.16233E-02 3.43563E-02 1.88517E-02 2.46004E-02 4.00445E-02 4.19304E-02 3.42491E-02
17 5.80300E-03 2.60393E-02 2.80171E-02 1.52343E-02 1.96895E-02 3.19178E-02 3.32758E-02 2.70658E-02
18 5.0835BE-03 2.15101E-02 2.29074E-02 1.23283E-02 1.57830E-02 2.54452E-02 2.64457E-02 2.14894E-02
19 4.47218E-03 1.78965E-02 1.88785E-02 1.00793E-02 1.28021E-02 2.05192E-02 2.12307E-02 1.71767E-02
20 3.94606E-03 1.49244E-02 1.55843E-02 8.24193E-03 1.03824E-02 1.65392E-02 1.70582E-02 1.37901E-02
21 3.49172E-03 1.25077E-02 1.29374E-02 6.79420E-03 8.50612E-03 1.34689E-02 1.38384E-02 1.11402E-02
22 3.09670E-03 1.05027E-02 1.07548E-02 5.59932E-03 6.96020E-03 1.09561E-02 1.12272E-02 9.03388E-03
23 2.75204E-03 8.85114E-03 8.97753E-03 4.64505E-03 5.74766E-03 8.99802E-03 9.19040E-03 7.36716E-03
24 2.45006E-03 7.47242E-03 7.50349E-03 3.85219E-03 4.73742E-03 7.37694E-03 7.52007E-03 6.02677E-03
25 2.13466E-03 6.32604E-03 6.2914AZ-03 3.21212E-03 3.93764E-03 6.10327E-03 6.20428E-03 4.95576E-03
26 1.95074E-03 5.36424E-03 5.28159E-03 2.67782E-03 3.26556E-03 5.03790E-03 5.11424E-03 4.08488E-03
27 1.74407E-03 4.55887E-03 4.44503E-03 2.24263E-03 2.72921E-03 4.19492E-03 4.24832E-03 3.38338E-03
28 1.56105E-03 3.88032E-03 3.74548E-03 1.87805E-03 2.27549E-03 3.48333E-03 3.52436E-03 2.80701E-03
29 1.39868E-03 3.30900E-03 3.16257E-03 1.57885E-03 1.91081E-03 2.91684E-03 2.94510E-03 2.33974E-03
30 1.25436E-03 2.82586E-03 2.67355E-03 1.32748E-03 1.60067E-03 2.43475E-03 2.45683E-03 1.95205E-03
31 1.12589E-03 2.41725E-03 2.26414E-03 1.11984E-03 1.34976E-03 2.04893E-03 2.06376E-03 1.63623E-03
32 1.01136E-03 2.07056E-03 1.91968E-03 9.44955E-04 1.13547E-03 1.71822E-03 1.73002E-03 1.37172E-03
33 9.09125E-04 1.77624E-03 1.63015E-03 7.99678E-04 9.61059E-04 1.45234E-03 1.45993E-03 1.15552E-03
34 8.17749E-04 1.52575E-03 1.38590E-03 6.77032E-04 8.11590E-04 1.22295E-03 1.22913E-03 9.72811E-04
35 7.35990E-04 1.31239E-03 1.17990E-03 5.74639E-04 6.89250E-04 1.03780E-03 1.04149E-03 8.23083E-04
36 6.62759E-04 1.13028E-03 1.00566E-03 4.87999E-04 5.84098E-04 8.77130E-04 8.80197E-04 6.95633E-04
37 5.97100E-04 9.74687E-04 8.58247E-04 4.15337E-04 4.97571E-04 7.46958E-04 7.48544E-04 5.90750E-04
38 5.38177E-04 8.41501E-04 7.33235E-04 3.53709E-04 4.23002E-04 6.33396E-04 6.34746E-04 5.00994E-04
39 4.85250E-04 7.27366E-04 6.27161E-04 3.01804E-04 3.61322E-04 5.41053E-04 5.41515E-04 4.26821E-04
40 4.37667E-04 6.29373E-04 5.36950E-04 2.57660E-04 3.08020E-04 4.60075E-04 4.60468E-04 3.62993E-04
41 3.94852E-04 5.45140E-04 4.60174E-04 2.20329E-04 2.63701E-04 3.93967E-04 3.93819E-04 3.10024E-04
42 3.56290E-04 4.72562E-04 3.94655E-04 1.88465E-04 2.25264E-04 3.35656E-04 3.35486E-04 2.64124E-04
43 3.2152BE-04 4.09961E-04 3.38705E-04 1.61401E-04 1.93124E-04 2.87819E-04 2.87287E-04 2.25839E-04
44 2.90150E-04 3.55754E-04 2.90722E-04 1.38171E-04 1.65083E-04 2.45272E-04 2.44670E-04 1.92284E-04
45 2.61802E-04 3.08797E-04 2.49567E-04 1.18335E-04 1.41461E-04 2.10096E-04 2.09176E-04 1.64047E-04
46 2.36119E-04 2.67769E-04 2.13952E-04 1.01123E-04 1.20594E-04 1.78307E-04 1.77133E-04 1.38670E-04.
47 2.12852E-04 2.31990E-04 1.83181E-04 8.62883E-05 1.02784E-04 1.51622E-04 1.49991E-04 1.16871E-04
48 1.91556E-04 2.00058E-04 1.55979E-04 7.30600E-05 8.64780E-05 1.26417E-04 1.24032E-04 9.58309E-05
49 1.72156E-04 1.71702E-04 1.32022E-04 6.13958E-05 7.21307E-05 1.04478E-04 1.01106E-04 7.68243E-05
50 1.53516E-04 1.43516E-04 1.08411E-04 4.92839E-05 5.60381E-05 7.82088E-05 7.19038E-05 5.18233E-05

INT. GRP. 9 GRP. 10 GRP. 11 GRP. 12 GRP. 13 GRP. 14 GRP. 15 GRP. 16
1 1.77011E-01 1.62640E-01 1.54534E-01 1.00890E-01 8.73730E-02 8.46043E-02 4.13489E-02 2.38835E-02
2 1.75756E-01 1.61440E-01 1.53358E-01 1.00109E-01 8.66913E-02 8.39440E-02 4.10265E-02 2.36980E-02
3 1.73231E-01 1.59023E-01 1.50991E-01 9.85394E-02 8.53235E-02 8.26198E-02 4.03845E-02 2.33291E-02
4 1.69401E-01 1.55361E-01 1.47421E-01 9.61836E-02 8.32796E-02 8.06552E-02 3.94309E-02 2.27825E-02
5 1.64204E-01 1.50404E-01 1.42612E-01 9.30239E-02 8.05548E-02 7.80480E-02 3.81803E-02 2.20677E-02
6 1.57553E-01 1.44100E-01 1.36562E-01 8.90943E-02 7.71982E-02 7.48816E-02 3.6662SE-02 2.12037E-02
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7 1.49319E-01 1.36384E-01 1.29254E-01 8.43953E-02 7.32331E-02 7.11812E-02 3.49237E-02 2.02173E-02
8 1.39354E-01 1.27250E-01 1.20798E-01 7.90877E-02 6.88387E-02 6.72093E-02 3.30466E-02 1.91565E-02
9 1.27508E-01 1.16732E-01 1.11303E-01 7.32470E-02 6.41162E-02 6.30521E-02 3.11398E-02 1.80757E-02

10 1.13770E-01 1.05230E-01 1.01440E-01 6.76896E-02 5.98750E-02 5.99371E-02 2.94138E-02 1.70823E-02
11 9.59502E-02 9.07465E-02 8.94755E-02 6.14718E-02 5.52683E-02 5.72598E-02 2.73174E-02 1.58600E-02
12 7.63752E-02 7.39026E-02 7.45544E-02 5.24651E-02 4.79519E-02 5.09707E-02 2.41727E-02 1.40484E-02
13 5.99673E-02 5.87984E-02 6.01695E-02 4.28555E-02 3.96404E-02 4.26672E-02 2.04674E-02 1.19379E-02
14 4.68802E-02 4.63236E-02 4.78772E-02 3.44229E-02 3.21069E-02 3.49149E-02 1.68306E-02 9.85352E-03
15 3.66719E-02 3.63558E-02 3.77724E-02 2.72929E-02 2.55971E-02 2.80041E-02 1.35797E-02 7.97217E-03
16 2.87848E-02 2.85665E-02 2.97595E-02 2.15737E-02 2.02991E-02 2.23074E-02 1.08402E-02 6.37650E-03
17 2.26998E-02 2.25127E-02 2.34622E-02 1.70228E-02 1.60430E-02 1.76649E-02 8.60711E-03 5.06880E-03
15 1.79973E-02 1.78268E-02 1.85698E-02 1.34772E-02 1.27073E-02 1.40095E-02 6.82656E-03 4.02284E-03
19 1.43470E-02 1.41851E-02 1.47551E-02 1.06983E-02 1.00844E-02 1.11154E-02 5.42144E-03 3.19536E-0320 1.14997E-02 1.13498E-02 1.17884E-02 8.54043E-03 8.04453E-03 8.86492E-03 4.31952E-03 2.54578E-03
21 9.26560E-03 9.12676E-03 9.46152E-03 6.84416E-03 6 44065E-03 7.08952E-03 3.45527E-03 2.03585E-0322 7.50308E-03 7.37801E-03 7.63633E-03 5.51822E-03 5.18737E-03 5.70587E-03 2.77698E-03 1.63567E-0323 6.10414E-03 5.99152E-03 6.18995E-03 4.46592E-03 4.19369E-03 4.60656E-03 2.24215E-03 1.32008E-0324 4.98810E-03 4.88882E-03 5.04350E-03 3.63543E-03 3.41024E-03 3.74319E-03 1.81909E-03 1.07060E-0325 4.09268E-03 4.0048BE-03 4.12483E-03 2.96882E-03 2.78218E-03 3.04968E-03 1.48235E-03 8.72033E-04
26 3.37100E-03 3.29464E-03 3.38930E-03 2.43767E-03 2.28232E-03 2.50027E-03 1.21334E-03 7.13536E-04
27 2.78634E-03 2.71950E-03 2.79361E-03 2.00649E-03 1.87702E-03 2.05363E-03 9.97004E-04 5.86081E-04 |

28 2.31082E-03 2.25317E-03 2.31239E-03 1.66005E-03 1.55172E-03 1.69706E-03 8.22514E-04 4.83366E-04 |29 1.92229E-03 1.87208E-03 1.91885E-03 1.37576E-03 1.28505E-03 1.40370E-03 6.80795E-04 3.99945E-0430 1.60376E-03 1.56067E-03 1.59851E-03 1.14579E-03 1.06955E-03 1.16801E-03 5.65508E-04 3.32138E-04
31 1.34156E-03 1.30411E-03 1.33420E-03 9.55131E-04 8.91030E-04 9.72140E-04 4.71050E-04 2.76575E-04
32 1.12509E-03 1.09305E-03 1.11770E-03 8.00112E-04 7.46014E-04 8.13608E-04 3.93599E-04 2.31060E-0433 9.45750E-04 9.17906E-04 9.37593E-04 6.70370E-04 6.24717E-04 6.80896E-04 3.29663E-04 1.93471E-0434 7.96782E-04 7,73004E-04 7.89332E-04 5.64393E-04 5.25717E-04 5.72729E-04 2.76883E-04 1.62477E-0435 6.72661E-04 6.51971E-04 6.65040E-04 4.75042E-04 4.42297E-04 4.81621E-04 2.33018E-04 1.36698E-04 !36 5.69010E-04 5.51356E-04 5.62328E-04 4.01648E-04 3.73807E-04 4.06875E-04 1.96591E-04 1.15321E-04 i

37 4.82181E-04 4.66791E-04 4.75568E-04 3.39425E-04 3.15783E-04 3.43576E-04 1.66127E-04 9.74232E-05 l38 4.09318E-04 3.96195E-04 4.03657E-04 2.88034E-04 2.67867E-04 2.91336E-04 1.40696E-04 8.25079E-05 !39 3.47980E-04 3.36504E-04 3.42447E-04 2.44237E-04 2.27064E-04 2.46866E-04 1.19299E-04 6.99389E-0540 2.96243E-04 2.86462E-04 2.91556E-04 2.07859E-04 1.93170E-04 2.09939E-04 1.01339E-04 5.94112E-05
41 2.52473E-04 2.43878E-04 2.47943E-04 1.76691E-04 1.64146E-04 1.78325E-04 8.61258E-05 5.04746E-0542 2.15306E-04 2.07980E-04 2.11424E-04 1.50593E-04 1.39840E-04 1.51852E-04 7.32604E-05 4.29356E-0543 1.83671E-04 1.77179E-04 1.79907E-04 1.28067E-04 1.18860E-04 1.28993E-04 6.22518E-05 3.64666E-05
44 1.56491E-04 1.50931E-04 1.53149E-04 1.08927E-04 1.01018E-04 1.09544E-04 5.28005E-05 3.09278E-05
45 1.33105E-04 1.28080E-04 1.29723E-04 9.21434E-05 8.53540E-03 9.24422E-05 4.45463E-05 2.60724E-0546 1.12445E-04 1.08037E-04 1.09150E-04 7.73626E-05 7.15298E-05 7 73259E-05 3.71950E-05 2.17613E-0547 9.41938E-05 8.99903E-05 9.04751E-05 6.38910E-05 5.88980E-05 6 34870E-05 3.04940E-05 1.78152E-0548 7.67133E-05 7.27501E-05 7.25604E-05 5.09452E-05 4.67594E-05 5.02049E-05 2.40448E-05 1.40340E-05
49 6.02715E-05 5.61245E-05 5.51928E-05 3.84092E-05 3.50402E-05 3.74318E-05 1.78739E-05 1.04114E-05
50 3.91553E-05 3.55213E-05 3.43581E-05 2.37003E-05 2 14859E-05 2.28674E-05 1.08649E-05 6.32730E-06

INT. GRP. 17 GRP. 18 GRP. 19 GRP. 20 GRP. 21 GRP. 22 GRP. 23 GRP. 24
1 1.08695E-02 9.49212E-03 1.76546E-02 5.82844E-02 1.78725E-02 3.41071E-02 1.21480E-01 1.75540E-01
2 1.07853E-02 9.41874E-03 1.75185E-02 5.78386E-02 1.77370E-02 3.38571E-02 1.20739E-01 1.74614E-01
3 1.06179E-02 9.27275E-03 1.72479E-02 5 69536E-02 1.74681E-02 3.33633E-02 1.19322E-01 1.72883E-01
4 1.03702E-02 9.05707E-03 1.68483E-02 5.56496E-02 1.70733E-02 3.26474E-02 1.17434E-01 1.70807E-01
5 1.00465E-02 8.77522E-03 1.63269E-02 5.39536E-02 1.65607E-02 3.17342E-02 1.15363E-01 1.68948E-01
6 9.65632E-03 8.43617E-03 1.57002E-02 5.19224E-02 1.59516E-02 3.06856E-02 1.13757E-01 1.68827E-01
7 9.21117E-03 8.04946E-03 1.49872E-02 4.96208E-02 1.52647E-02 2.95646E-02 1.13493E-01 1.72403E-01
8 8.73468E-03 7.63689E-03 1.42259E-02 4.71739E-02 1.45475E-02 2.85168E-02 1.16392E-01 1.84520E-01
9 8.24810E-03 7.21552E-03 1.34502E-02 4.46868E-02 1.38282E-02 2.76526E-02 1.24658E-01 2.11685E-01

10 7.81263E-03 6.84658E-03 1.27554E-02 4.24628E-02 1.32496E-02 2.73678E-02 1.42885E-01 2.70168E-01
11 7.29528E-03 6.41936E-03 1.19222E-02 3.97737E-02 1.26185E-02 2.74776E-02 1.76310E-01 3.80534E-0112 6.48308E-03 5.71823E-03 1.06135E-02 3.55131E-02 1.14060E-02 2.63532E-02 2.04317E-01 4.77246E-01
13 5.51650E-03 4.86983E-03 9.05452E-03 3.04156E-02 9.83917E-03 2.39063E-02 2.10710E-01 5.08857E-01
14 4.56293E-03 4.03303E-03 7.50794E-03 2.53197E-02 8.25394E-03 2.09477E-02 2.02477E-01 4.98842E-01
15 3.69628E-03 3.26948E-03 6.09449E-03 2.06210E-02 6.76442E-03 1.78434E-02 1.85453E-01 4.63309E-01
16 2.95989E-03 2.61995E-03 4.88741E-03 1.65781E-02 5.47075E-03 1.49350E-02 1.6453SE-01 4.15417E-01
17 2.35405E-03 2.08436E-03 3.89081E-03 1.32201E-02 4.38337E-03 1.23364E-02 1.42573E-01 3.62851E-0118 1.86916E-03 1.65549E-03 3.09097E-03 1.05134E-02 3.50103E-03 1.01165E-02 1.21526E-01 3.11235E-01
19 1.48469E-03 1.31500E-03 2.45575E-03 8.35719E-03 2.79203E-03 8.25163E-03 1.02285E-01 2.63214E-01
20 1.18299E-03 1.04784E-03 1.95668E-03 6.65977E-03 2.23137E-03 6.71806E-03 8.53508E-02 2.20461E-01

>
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7|.0f44'E-02 U1183239E-01211 9.65804E-04 8.37643E-04 1;56417E-03 9.32322E-03- 1.'78701E-03 5.66159E-03 2
:223: 7.59854E-04-~6.72938E-04 A.25634E-03 4.27445E-03~ 1.43740E-03'-4'.44391E-03 5.83949E-02 1.51573E-01
-23 6.13050E-04 5.42823E-04- 1.01335E-03 3.44646E-03 <1.16001~-03 ~3.61749E-03 4.80470E-02 1.24894E-01'
24' 4.97153E-04- 4.40183E-04 8.21528E-04 2.79292E-03 :9.40827E-04 2.95126E-03 3.94777E-02.-1.02727E-01-
:25 '4.04805E-04. 3.58345E-04' 6.68744E-04~ -2.27255E-03 7.65641E-04 2.41094E-03 3:24027E-02s 8 43664E-02
26 3.31215E-04 '2 93192E-04 5.47011E-04 1.85809E-03 6.26161E-04 1.97527E-03 2'.66052E-02 6.92964E-02.

-27 2.71958E-04- ~ 2.40690E-04 :4.49039E-04- l'52469E-03 5.13618E-04 .1.62107E-03 2.18513E-02 5.69163E-02.

'28 2.24297E-04 1.98507E-04' 3.70246E-04- 1.25667E-03' 4.23283E-04 1.33475E-03' 1.79737E-02.'4.68128E-02-
?9 1.85523E-04 1.64159E-04 '3.06183E-04 1.03887E-03 3.49680E-04 1.10094E-03' -1.48006E-02 3.85361E-02-
30- 1.54079E-04. 1.36340E-04 -2.54229E-04 8.62296E-04- 2.90164E-04 9.11271E-04 1.22147E-02: 3.17928E-02.
31' 1.28257E-04- 1.13468E-04 2.11590E-04~ 7.17455E-04 2.41213E-04 -7.55502E-04 1100962E-02 2.62652E-02/
32 1.07165E-04 9.48145E-05- 1.76758E-04 5.99172E-04 - 6.28643E-04 8.36738E-03 2il7576E-02

1.47925E-04 5.01307E-04, 2.01380E-0433 8.96958E-05 7.93406E-05 1.68322E-04 5.23783E-04 6294639E-03. 1.80515E-02
34 .7.53428E-05 6.66525E-05 11.24232E-04 4.20907E-04 1.41287E-04 4.38050E-04 5.78344E-03 1.50215E-02
35- 6.33603E-05 5.60377E-05' 1.04464E-04 3.53853E-04 1.18653E-04 3.66680E-04 4.82296E-33 1.25186E-02
36 5.34683E-05 |4.72971E-05 8.81407E-05' 2.98493E-04- 1.00069E-04 -3.08117E-04 4.03387E-03 1.04649E-02
37- 4.51466E-05 3.99238E-05 .7.44165E-05 2.51969E-04 8.43889E-05 ~2.58980E-04 3.37816E-03 8.75805E-03
33 3.32504E-05. 3.38318E-05' 6.30397E-05 2.13403E-04 7.14497E-05 2.18514E-04- 2.83693E-03.. 7.35100E-03
.39 '3.24034E-05 2.86541E-05 -5.34000E-05 1.80739E-04 6.04660E-05 1.84301E-04 2.38374E-03- 6.17249E-03

'

40 2.75395E-05 '2.43544E-05 4.53776E-05. 1.53555E-04 5;13440E-05- 1 55943E-04 2.00735E-03 '5.19500E-03
41 2.33816E-05 2.06755E-05 3.85228E-05 1.30334E-04 4.35511E-05 1.31784E-04 1.68888E-03 .4.36740E-03
42 1.98983E-05 ~1.75944E-05. 3.27788E-05 1.10871E-04 3.70186E-05 1.11550E-04. 1.42180E-03 3.67422E-03
43 1.68901E-05~ 1.49334E-05 .2.78190E-05; 9.40708E-05 3.13836E-05' 9.41094E-05- 1.19212E-03 3.07785E-03
44 1.43280E-05 1.26667E-05 2i35928E-05 7.97428E-05 2.65728E-05 7.92084E-05 9.95601E-04 2.56750E-03
45 1;20719E-05 1.06708E-05 .1.98714E-05 6.71298E-05 -2.23396E-05' 6 60724E-05 8.22041E-04 2.11672E-03

146 1.00742E-05' 8490279E-06 1.65738E-05. 5.59382E-05 1.85778E-05 -5.43881E-05 '6.67478E-04- 1.71516E-03
47 !8.24250E-06 7.28216E-06-:1.35515E-05 4.56887E-05 1.51351E-05 4.36604E-05 5.25009E-04. 1.34481E-03
43 6.48852E-06 .5.72984E-06 1.06564E-05 3.58573E-05 1.18289E-05 3;34046E-05 -3.89528E-04 9.92928E-04
49 4.80985E-06 4.24548E-06 '7.88975E-06 2.64714E-05 8.67319E-06 2.35648E-05 2.58062E-04 6.49350E-04

-50 2.91760E+06 2.57056E-06 4.76612E-06 1.57982E-05 5.06256E-06 1.28812E-05 1.23727E-04 2.94664E-04

INT. GRP. 25 .GRP. 26 GRP. 27
1 1.15063E-01- 1.03739E-01 2.20432E-02
2: 1.14476E-01 1.03215E-01 2.19342E-02
3 1.13371E-01 -1;02207E-01 2.17097E-02
4 1.12094E-01 1.01076E-01 2.14766E-02
5 1.10990E-01 1.00048E-01 2.12287E-02
6 1.11188E-01 1.00277E-01 2.12913E-02
7- 1.13975E-01 1.02717E-01 2.17219E-02
8 1.23080E-01 1.11114E-01 2.35571E-02
9: 1.43672E-01 1.29889E-01 2.70523E-02

1.92019E-01 '.2.91237E-01
10 1.81545E-01 -3.91193E-02

2.87502E-01.11 6.76047E-02
12 3.69627E-01 3.81667E-01. 8.95124E-02
13 3.95616E-01 4.07723E-01 1 9.51269E-02.
-14 3.88851E-01- 4.01186E-01 '9.37475E-02
15 3.61770E-01. 3.73255E-01- 8.71013E-02-
16_ 3.24820E-01 3.35261E-01 E7.82692E-02
17 2,83983E-01- 2.93121E-01-'6.83876E-02
18 2.43786E-01 .2 - 51691E-01.. t5. 87363E-02.

19 :2.06282E-01L'2.12970E-01- 4.96790E-02-
20 1.72862E-01 Ic78498E-01 4,16473E-02 -
21- 1.43718E-01 1.48397E-01' 3;46124E-02'
22 1.18916E-01 ~1.22805E-01'''2.86504E-02
23 9.79981E-02 1.01196E-01 2.36015E-02
'24 8.06180E-02 '8.32591E-02- 1.94237E-02
25' 6.62100E-02 6.83725E-02, 1.59457E-02

i

26 5.43880E-02 5.61713E-02 1.31044E-02: ~ ' '

27 ~ 4.46687E-02 4,61277E-02 11.07576E-02
28 3.67409E-02 .3.79459E-02. 8.85290E-03.-
29- 3.02418E-02 3.12290E-02 7.28296E-03
30- 2.49504E-02 L2;57687E-02 ;6;0122SE-03
311 2.06096E-021 2;12817E-02( 4;96308E-03
32 .1.70729E-02 :1.76327E-02-14;11427E-03

| 33 1.41624E-02 11.46238E-02 3.41033E-03
l .34 ~1il7856E-02L 1.21720E-02?2.84034E-03

,
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35 9.82013E-03 1.01396E-02 2.36452E-03 1

36 8.20942E-03 8.47857E-03 1.97866E-03 1

37 6.86912E-01 7.09225E-03 1.65381E-03 )
38 5.76587E-0 5.95492E-03 1.38985E-03 i
39 4.84045E-03 4.99739E-03 1.16525E-03 |

40 4.07421E-03 4.20776E-03 9.82165E-04
41 3.42436E-03 3.53532E-03 8.24312E-04 2

42 2.88103E-03 2.97541E-03 6.94594E-04 1

43 2.41285E-03 2.49088E-03 5.80728E-04
.44 2.01273E-03 2.07868E-03 4.85352E-04

45 1.65883E-03 1.71227E-03 3.99144E-04
46 1.34401E-03 1.38809E-03 3.24210E-04
47 1.05316E-03 1.08679E-03 2.53277E-04
48 7.77392E-04 8.02820E-04 1 87464E-04
49 5.07445E-04 5.23933E-04 1.22459E-04
50 2.24184E-04 2.26099E-04 5.21454E-05

I

ELAPSED TIME 0.77 MIN.

t

I

i

.
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FINE GROUP SUMMARY FOR ZONE 1 BY GROUP INCLUDING SUM FOR ALL GROUPS IN LINE 28

GRP FIX SOURCE FISS SOURCE IN SCATTER SLF SCATTER OUT SCATTER ABSORPTION LEAKAGE BALANCE
1 0.00000E+00 2.12611E-02 0.00000E+00 1.06834E-02 1.24528E-02 1.53152E-03 7.87113E-03 9.99874E-01
2 0.00000E+00 1.8883SE-01 6.21951E-03 1.39962E-01 1.33947E-01 5.55969E-03 5.55504E-02 1.00002E+00
3 0.00000E+00 2.14979E-01 6.42328E-02 1.31128E-01 2.12314E-01 3.90921E-03 6.29658E-02 1.00004E+00
4 0.00000E+00 1.24462E-01 9.04115E-02 8.08834E-02 1.78049E-01 1.80725E-03 3.50039E-02 1.00003E+00
5 0.00000E+00 1.65962E-01 1.57013E-01 2.15506E-01 2.77221E-01 1.10968E-03 4.46231E-02 1.00003E+00
6 0.00000E+00 1.80150E-01 3.05080E-01 4.92621E-01 4.23681E-01 1.43992E-03 6.00431E-02 1.00007E+00
7 0.00000E+00 8.94499E-02 4.75730E-01 7.63367E-01 5.18203E-01 1.59698E-03 4.53213E-02 1.00005E+00
8 0.00000E+00 1.38125E-02 5.51523E-01 8.66876E-01 5.37777E-01 2.85721E-03 2.47428E-02 9.99964E-01
9 0.00000E+00 1.00304E-03 5.32970E-01 7.67988E-01 5.14683E-01 4.71702E-03 1.46321E-02 9.99944E-01
10 0.00000E+00 7.45081E-05 5.13409E-01 7.25904E-01 4.93371E-01 9.09820E-03 1.10642E-02 9.99951E-01
11 0.00000E+00 5.86189E-06 4.96886E-01 7.04807E-01 4.68800E-01 1.92071E-02 8.91725E-03 9.99968E-01
12 0.00000E+00 4.11789E-07 4.06115E-01 3.92086E-01 3.75717E-01 2.55771E-02 4.82763E-03 9.99992E-01
13 0.00000E+00 6.53883E-08 3.67492E-01 3.17397E-01 3.38439E-01 2.54432E-02 3.61883E-03 9.99988E-01
14 0.00000E+00 1 29582E-08 3.61582E-01 3.15737E-01 3.20059E-01 3.90154E-02 2.50993E-03 9.99998E-01
15 0.00000E+00 1.46442E-09 2.04519E-01 1.15367E-01 2.00915E-01 2.12424E-03 1.4813SE-03 9.99995E-01 j
16 0.00000E+00 4.30005E-10 1.32204E-01 5.14194E-02 1.30082E-01 1.25138E-03 8.71399E-04 9.99996E-01 |17 0.00000E+00 1.38483E-10 6.91143E-02 1.58873E-02 6.73614E-02 1.37965E-03 3.73708E-04 9.99997E-01 1

18 0.00000E+00 9.91497E-11 6.17741E-02 1.35916E-02 5.98582E-02 1.60621E-03 3.10126E-04 9.99996E-01 |

19 0.00000E+00 1.40176E-10 1.04396E-01 3.61173E-02 1.01789E-01 2.02284E-03 5.83814E-04 9.99999E-01 !
20 0.00000E+00 2.27941E-10 2.51743E-01 2.35192E-01 2.41385E-01 8.64679E-03 1.71526E-03 9.99993E-01 l

21 0.00000E+00 3.33632E-11 1.12346E-01 5.13098E-02 1.07215E-01 4.77078E-03 3.62873E-04 9.99990E-01
22 0.00000E+00 3.87089E-11 1.96761E-01 1.41358E-01 1.84378E-01 1.23639E-02 2.27322E-05 9.99991E-01
23 0.00000E+00 3.70100E-11 5.65971E-01 9.32634E-01 5.23560E-01 5.32513E-02 -1.08305E-02 9.99992E-01
24 0.00000E+00 1.00737E-11 1.00282E+00 1.83816E+00 9.05617E-01 1.25404E-01 -2.81908E-02 9.99993E-01
25 0.00000E+00 2.94890E-12 1.00446E+00 1.28725E+00 9.07963E-01 1.16454E-01 -1.99408E-02 9.99993E-01
26 0.00000E+00 '2.06779E-12 8.99263E-01 1.74224E+00 7.60491E-01 1.57091E-01 -1.83110E-02 9.99995E-01
27 0.00000E+00 4.92766E-13 3.34876E-01 4.30658E-01 2.73533E-01 6.51653E-02 -3.82115E-03 9.99999E-01
28 0.00000E+00 9.99999E-01 9.26890E+00 1.28161E+01 9.26855E+00 6.94401E-01 3.06317E-01 9.99997E-01

GRP. RT BDY FLUX RT LEAKAGE LFT BDY FLUX LFT LEAKAGE N2N RATE FISS RATE FLUX *DB**2 TOTAL FLUX
1 1.86536E-02 7.87115E-03 2.72647E-02 1.56490E-08 5.88872E-04 7.05175E-04 0 00000E+00 1.77768E-01
2 1.32642E-01 5.55505E-02 2.04105E-01 2.73046E-08 5.59909E-06 3.18902E-03 0.00000E+00 1.32319E+00
3 1.53486E-01 6.29658E-02 2.40355E-01 2.67441E-08 0.00000E+00 3.64817E-03 0.00000E+00 1.55285E+00
4 9.00285E-02 3.50039E-02 1.42873E-01 2.59795E-08 0.00000E+00 1.53738E-03 0.00000E+00 9.21108E-01
5 1.25660E-01 4.46231E-02 2.02811E-01 2.72567E-08 0.00000E+00 5.37945E-04 0.00000E+00 1.30455E+00
6 1.90181E-01 6.00433E-02 3.12317E-01 2.26711E-07 0.00000E+00 4.88816E-04 0.00000E+00 1.99001E+00
7 1.81184E-01 4.53216E-02 3.03419E-01 2.20080E-07 0.00000E+00 5.20304E-04 0.00000E+00 1.91068E+00
8 1.35852E-01 2.47428E-02 2.28703E-01 2.97634E-08 0.00000E+00 5.73422E-04 0.00000E+00 1.42459E+00
9 1.06446E-01 1.46322E-02 1.77324E-01 2.62071E-08 0.00000E+00 7.99993E-04 0.00000E+00 1.09844E+00

10 9.93518E-02 1.10643E-02 1.62953E-01 2.70382E-08 0.00000E+00 1.71469E-03 0.00000E+00 1.00718E+00
11 9.66299E-02 8.91727E-03 1.54860E-01 2.57111E-08 0.00000E+00 3.68479E-03 0.00000E+00 9.57274E-01
12 6.52750E-02 4.82766E-03 1.01137E-01 2.53469E-08 0 00000E+00 5.08304E-03 0.00000E+00 6.26404E-01
13 5.81564E-02 3.61885E-03 8.75922E-02 2.32588E-08 0.00000E+00 4.95614E-03 0.00000E+00 5.44203E-01
14 5.90973E-02 2.50995E-03 8.48538E-02 2.28255E-08 0.00000E+00 3.99331E-03 0.00000E+00 5.29754E-01
15 2 86393E-02 1.48140E-03 4.14325E-02 2.19132E-08 0.00000E+00 7.51453E-04 0.00000E+00 2.59546E-01
16 1.66320E-02 8.71418E-04 2.39324E-02 1.91271E-08 0.00000E+00 5.15446E-04 0.00000E+00 1.50162E-01
17 7.62541E-03 3.73709E-04 1.08932E-02 1.64052E-09 0.00000E+00 8.14222E-04 0.00000E+00 6.84100E-02
18 6.69447E-03 3.10127E-04 9.51365E-03 1.53807E-09 0.00000E+00 1.11484E-03 0.00000E+00 5.97824E-02
19 1.24558E-02 5.83829E-04 1.76929E-02 1.48953E-08 0.00000E+00 1.34504E-03 0.00000E+00 1.11268E-01
20 4.15066E-02 1.71528E-03 5.84104E-02 2.43627E-08 0.00000E+00 5.79838E-03 0.00000E+00 3.68168E-01
21 1.30443E-02 3.62887E-04 1.79154E-02 1.33799E-08 0.00000E+00 3.31143E-03 0.00000E+00 1.13283E-01
22 2.74981E-02 2.27514E-05 3.41923E-02 1.91467E-08 0.00000E+00 8.48661E-03 0.00000E+00 2.19742E-01
23 1.55603E-01 -1.08305E-02 1.21823E-01 2.57277E-08 0.00000E+00 3.64546E-02 0.00000E+00 8.55921E-01
24 3.11232E-01 -2.81908E-02 1.76277E-01 2.84242E-08 0.00000E+00 8.86700E-02 0.00000E+00 1 32798E+00
25 2.27278E-01 -1.99408E-02 1.15707E-01 2.30560E-08 0.00000E+00 8.34188E-02 0.00000E+00 8.87448E-01
26 2.21853E-01 -1.83110E-02 1.04599E-01 2.51697E-08 0.00000E+00 1.13219E-01 0.00000E+00 8.06438E-01
27 4.96381E-02 -3.82114E-03 2.23930E-02 1.58064E-08 0.00000E+00 4.70840E-02 0.00000E+00 1.71205E-01
28 2.63220E+00 3.06307E-01 3.18518E+00 9.95557E-07 5.94471E-04 4.22416E-01 0.00000E+00 2.07673E+01



.
.

FINE GRCUP SUMMARY FOR ZONE 2 BY GROUP INCLUDING SUM FO. ALL GROUPS IN LINE 28

GRP. FIX SOURCE FISS SOURCE IN SCATTER SLF SCATTER OUT SCATTER ABSORPTION LEAKAGE BALANCE
1 0.00000E+00 0.00000E+00 0.00000E+C0 5.56745E-03 7.36936E-03 3.92704E-04 -7.76237E-03 0.00000E+00
2 0.00003E+00 0.00000E+00 4.22819E-03 4.49249E-02 5.90585E-02 6.31722E-04 -5.54603E-02 9.99799E-01
3 0,30000E+00 0.00000E+00 2.84261E-02 3.50861E-02 9.13175E-02 1.33855E-06 -6.28992E-02 1.00011E+00
4 0.00000E+00 0.00000E+00 3.70158E-02 2.09475E-02 7.19848E-02 7.33757E-07 -3.49763E-02 1.00009E+00
5 C Oc)30E+00 0.00000E+00 6.38500E-02 5.98440E-02 1.08437E-01 9.79994E-07 -4.45947E-02 1.00005E+00
6 0.00000E+00 0.00000E+00 1.21106E-01 1.52340E-01 1.81104E-01 1.67094E-08 -6.00071E-02 1.00003E+00
7 0.00000E+00 0.00000E+00 2.00744E-01 2.77030E-01 2.46027E-01 2.97795E-06 -4.52916E-02 1.00001E+00
3 0.00000E+00 0.00000E+00 2.58641E-01 3.77876E-01 2.83370E-01 7.65390E-06 -2.47231E-02 9.99974E-01
9 0.00000E+00 0.00000E+00 2.76606E-01 3.67726E-01 2.91226E-01 1.91646E-05 -1.46180E-02 9.99961E-01

10 0.00000E+00 0.00000E+00 2.86346E-01 3.69996E-01 2.97368E-01 4.57038E-05 -1.10517E-02 9.99972E-01
11 0.00000E+00 0.00000E+00 2.95459E-01 3.81083E-01 3.04260E-01 1.09034E-04 -8.90522E-03 9.99992E-01
12 0.00000E+00 0.00000E+00 2.59344E-01 2.24348E-01 2.63996E-01 1.58388E-04 -4.81936E-03 1.00002E+00
13 0.00000E+00 0.00000E+00 2.50571E-01 1.97978E-01 2.53917E-01 2.60003E-04 -3.61136E-03 1.00001E+00
14 0.00000E+00 0,00000E+00 2.63019E-01 2.21828E-01 2.65015E-01 4.97165E-04 -2.50196E-03 1.00002E+00
15 0.00000E+00 0.00000E+00 1.61565E-01 7.63344E-02 1.62671E-01 3.64651E-04 -1.47764E-03 1.00002E+00
16 0.00000E+00 0.00000E+00 1.04714E-01 3.31453E-02 1.05316E-01 2.63029E-04 -8.69217E-04 1.00002E+00
17 0.00000E+00 0.00000E+00 5.42198E-02 1.00598E-02 5.44569E-02 1.36042E-04 -3.72699E-04 9.99996E-01
18 0.00000E+00 0.00000E+00 4.85851E-02 8.81530E-03 4.87662E-02 1.28315E-04 09241E-04 9.99998E-01 119 0.00000E+00 0.00000E+00 8.33483E-02 2.45318E-02 8.36672E-02 2.60507E-04 -S 82194E-04 1.00002E+00 i

20 0.00000E+00 0.00000E+00 2.05743E-01 1.75847E-01 2.06350E-01 1.10901E-03 -1.71002E-03 9.99985E-01
21 0.00000E+00 0.00000E+00 9.53821E-02 4.03614E-02 9.52946E-02 4.51302E-04 -3.61283E-04 9.99987E-01
22 0.00000E+00 0.00000E+00 2.21931E-01 1.52673E-01 2.20606E-01 1.34921E-03 -1.89743E-05 9.99989E-01
23 0.00000E+00 0.00000E+00 1.65224E+00 2.71085E+00 1.62282E+00 1.85633E-02 1.08600E-02 9.99998E-01
24 0.00000E+00 0.00000E+00 4.53637E+00 8.73163E+00 4.44138E+00 6.67541E-02 2.82497E-02 9.99999E-01
25 0.00000E+00 0.00000E+00 5.27693E+00 7.20244E+00 5.18825E+00 6.87046E-02 1.99795E-02 1.00000E+00
26 0.00000E+00 0.00000E+00 5.08083E+00 1.11915E+01 4.96154E+00 1.00945E-01 1.83440E-02 1.00000E+00
27 0.00000E+00 0.00000E+00 2.02169E+00 3.05642E+00 1.97321E+00 4.46549E-02 3.82757E-03 1.00000E+00
28 0.00000E+00 0.00000E+00 2.18889E+01 3.61511E+01 2.18888E+01 3.05813E-01 -3.05662E-01 1.00000E+00

GRP. RT BDY FLUX RT LEAKAGE LFT BDY FLUX LFT LEAKAGE N2N RATE FISS RATE FLUX *DB**2 TOTAL FLUX
1 1.44015E-04 1.08771E-04 1.36536E-02 7.87115E-03 0.00000E+00 0.00000E+00 0.00000E+00 1.13402E-01
2 1.28221E-04 9.01773E-05 1.32642E-01 5.55505E-02 0.00000E+00 0.00000E+00 0.00000E+00 5.26662E-01
3 9.56385E-05 6.65643E-05 1.53486E-01 6.29658E-02 0.00000E+00 0.00000E+00 0.00000E+00 5.75584E-01
4 4.23462E-05 2.75901E-05 9.00285E-02 3.50039E-02 0.00000E+00 0.00000E+00 0.00000E+00 3.20238E-01
5 4.65038E-05 2.83962E-05 1.25660E-01 4.46231E-02 0.00000E+00 0.00000E+00 0.00000E+00 4.25847E-01
6 6.30676E-05 3.62079E-05 J.90181E-01 6.00433E-02 0,00000E+00 0.00000E+00 0.00000E+00 6.79709E-01
7 5.40790E-05 2.99503E-05 2.81184E-01 4.53216E-02 0.00000E+00 0.00000E+00 0.00000E+00 6.97607E-01
8 3.58432E-05 1.96997E-05 1.35852E-01 2.47428E-02 0.00000E+00 0.00000E+00 0.00000E+00 5.60633E-01
9 2.43373E-05 1.41254E-05 1.06446E-01 1.46322E-02 0.00000E+00 0.00000E+00 0.00000E+00 4.63430E-01
10 2.13854E-05 1.25334E-05 9.93518E-02 1.10643E-02 0.00000E+00 0.00000E+00 0.00000E+00 4.51705E-01
11 2.04910E-05 1.20456E-05 9.66299E-02 8.91727E-03 0.00000E+00 0.00000E+00 0.00000E+00 4.60855E-01
12 1.40791E-05 8.29365E-06 6.52750E-02 4.82766E-03 0.00000E+00 0.00000E+00 0.00000E+00 3.27735E-01
13 1.27113E-05 7.49546E-06 5.81564E-02 3.61885E-03 0.00000E+00 0.00000E+00 0.00000E+00 3.03272E-01
14 1.35253E-05 7.98695E-06 5.90973E-02 2.50995E-03 0.00000E+00 0.00000E+00 0.00000E+00 3.26727E-01
15 6.37753E-06 3.76568E-06 2.86393E-02 1.48140E-03 0.00000E+00 0.00000E+00 0.00000E+00 1.57304E-01
16 3.72527E-06 2.20129E-06 1.66320E-02 8.7141SE-04 0.00000E+00 0.00000E+00 0.00000E+00 9.20115E-02
17 1.71103E-06 1.01042E-06 7.62541E-03 3.73709E-04 0.00000E+00 0.00000E+00 0.00000E+00 4.25722E-02
18 1.50118E-06 8.85888E-07 6.69447E-03 3.10127E-04 0.00000E+00 0.00000E+00 0.00000E+00 3.76070E-02
19 2.77171E-06 1.63443E-06 1.24558E-02 5.83829E-04 0.00000E+00 0.00000E+00 0.00000E+00 7.00093E-02
20 8.94665E-06 5.25765E-06 4.15066E-02 1.71528E-03 0.00000E+00 0.00000E+00 0.00000E+00 2.35974E-01
21 2.74062E-06 1.60316E-06 1.30449E-02 3.62887E-04 0.00000E+00 0.00000E+00 0.00000E+00 7.70121E-02
22 6.43148E-06 3.7770EE-06 2.74981E-02 2.27514E-05 0.00000E+00 0.00000E+00 0.00000E+00 1.99202E-01
23 4.99036E-05 2.95173E-05 1.55603E-01 -1.08305E-02 0.00000E+00 0.00000E+00 0.00000E+00 1.99677E+00
24 9.96861E-05 5 88872E-05 3.11232E-01 -2.81908E-02 0.00000E+00 0.00000E+00 0.00000E+00 4.94446E+00
25 6.45793E-05 3.87134E-05 2.27278E-01 -1.99408E-02 0.00000E+00 0.00000E+00 0.00000E+00 3.85304E+00
26 5.56364E-05 3.30006E-05 2.21853E-01 -1.83110E-02 0.00000E+00 0.00000E+00 0.00000E+00 3.97126E+00
27 1.10754E-05 6.42895E-06 4,96361E-02 -3.82114E-03 0.00000E+00 0.00000E+00 0.00000E+00 9.26841E-01
28 1.03131E-03 6.56439E-04 2.63220E+00 3.06307E-01 0.00000E+00 0.00000E+00 0.00000E+00 2.28374E+01

.



FINE GROUP SUMMARY FOR SYSTEM

GRP. FIX SOURCE FISS SOURCE IN SCATTER SLF SCATTER CUT SCATTER ABSORPTION LEAKAGE BALANCE
1 0.00000E+00 2.12611E-02 0.00000E+00 1.62508E-02 1.98222E-02 1.92422E-03 1.08756E-04 9.99881E-01
2 0.00000E+00 1.88838E-01 1.04477E-02 1.84887E-01 1.93005E-01 6.19141E-03 9.01500E-05 1.00001E+00
3 0.00000E+00 2.14979E-01 9.26588E-02 1.66214E-01 3.03632E-01 3.91055E-03 6.65375E-05 1.00005E+00
4 0.00000E+00 1.24462E-01 1.27427E-01 1.01834E-01 2.50034E-01 1.80798E-03 2.75641E-05 1.00004E+00
5 0.00000E+00 1.65962E-01 2.20863E-01 2.75350E-01 3.85658E-01 1.11066E-03 2.83689E-05 1.00004E+00
6 0.00000E+00 1.80150E-01 4.26186E-01 6.44961E-01 6.04785E-01 1.44159E-03 3.59812E-05 1.00006E+00
7 0.00000E+00 8.94499E-02 6.76473E-01 1.04040E+00 7.64230E-01 1.59996E-03 2.97302E-05 1.00004E+00
8 0.00000E+00 1.38125E-02 8.10164E-01 1.24475E+00 8.21146E-01 2.86486E-03 1.96700E-05 9.99967E-01
9 0.00000E+00 1.00304E-03 8.09576E-01 1.13571E+00 8.05909E-01 4.73618E-03 1.40992E-05 9.99950E-01

10 0.00000E+00 7.45081E-05 7.99754E-01 1.09590E+00 7.90739E-01 9.14390E-03 1.25063E-05 9.99958E-01
11 0.00000E+00 5.86189E-06 7.92346E-01 1.08589E+00 7.73060E-01 1.93161E-02 1.20199E-05 9.99977E-01
12 0.00000E+00 4.11789E-07 6.65459E-01 6.16434E-01 6.39713E-01 2.57355E-02 8.26830E-06 1.00000E+00
13 0.00000E+00 6.53883E-08 6.18063E-01 5.15375E-01 5.92356E-01 2.57032E-02 7.47220E-06 9.99997E-01 I
14 0.00000E+00 1.29582E-08 6.24602E-01 5.37565E-01 5.85074E-01 3.95126E-02 7.96413E-06 1.00001E+00 '

15 0.00000E+00 1.46442E-09 3.66083E-01 1.91702E-01 3.63585E-01 2.48889E-03 3.74377E-06 1.00001E+00
16 0.00000E+00 4.30005E-10 2.36918E-01 8.45647E-02 2.35398E-01 1.51441E-03 2.18216E-06 1.00001E+00
17 0.00000E+00 1.38483E-10 1.23334E-01 2.59471E-02 1.21818E-01 1.51570E-03 1.00878E-06 9.99996E-01
18 0.00000E+00 9.91497E-11 1.10359E-01 2.24069E-02 1.08624E-01 1.73453E-03 8.84350E-07 9.99998E-01
19 0.00000E+00 1.40176E-10 1.87744E-01 6.06491E-02 1.85457E-01 2.28334E-03 1.61953E-06 1.00001E+00
20 0.00000E+00 2.27941E-10 4.57487E-01 4.11039E-01 4.47735E-01 9.75580E-03 5.23328E-06 9.99990E-01
21 0.00000E+00 3.33632E-11 2.07728E-01 9.16712E-02 2.02509E-01 5.22208E-03 1.58978E-06 9.99989E-01
22 0.00000E+00 3.87089E-11 4.18692E-01 2.94031E-01 4.04984E-01 1.37131E-02 3.75793E-06 9.99990E-01 I
23 0.00000E+00 3.70100E-11 2.21821E+00 3.64349E+00 2.14638E+00 7.18145E-02 2.94916E-05 9.99996E-01 |

24 0.00000E+00 1.00737E-11 5.53919E+00 1.05698E+01 5.34699E+00 1.92158E-01 5.88588E-05 9.99998E-01
25 0.00000E+00 2.94890E-12 6.28139E+00 8.48969E+00 6.09621E+00 1.85159E-01 3.86904E-05 9.99999E-01 l
26 0.00000E+00 2.06779E-12 5.98009E+00 1.29337E+01 5.72203E+00 2.58036E-01 3.29754E-05 9.99999E-01 '

27 0.00000E+00 4.92766E-13 2.35657E+00 3.48708E+00 2.24674E+00 1.09820E-01 6.41317E-06 1.00000E+00
28 0.00000E+00 9.99999E-01 3.11578E+01 4.89672E+01 3.11576E+01 1.00021E+00 6.55530E-04 9.99998E-01 l

GRP. RT BDY FLUX RT LEAKAGE LFT BDY FLUX LFT LEAKAGE N2N RATE FISS RATE FLUX *DB**2 TOTAL FLUX
1 1.44015E-04 1.08771E-04 2.72647E-02 1.56490E-08 5.88872E-04 7.05175E-04 0.00000E+00 2.91170E-01 l

2 1.28221E-04 9.01773E-05 2.04105E-01 2.73046E-08 5.59909E-06 3.18902E-03 0.00000E+00 1.84985E+00
3 9.56385E-05 6.65643E-05 2.40355E-01 2.67441E-08 0.00000E+00 3.64817E-03 0.00000E+00 2.12843E+00
4 4.23462E-05 2.75901E-05 1.42873E-01 2.59795E-08 0.00000E+00 1.53738E-03 0.00000E+00 1.24135E+00
5 4.65038E-05 2.83962E-05 2.02811E-01 2.72567E-08 0.00000E+00 5.37945E-04 0.00000E+00 1.73040E+00
6 6.30676E-05 3.62079E-05 3.12317E-01 2.26711E-07 0.00000E+00 4.88816E-04 0.00000E+00 2.66972E+00
7 5.40790E-05 2.99503E-05 3.03419E-01 2.20080E-07 0.00000E+00 5.20304E-04 0.00000E+00 2.60828E+00 l

8 3.58432E-05 1.36997E-05 2.28703E-01 2.97634E-08 0.00000E+00 5.73422E-04 0.00000E+00 1.98522E+00 |
9 2.43373E-05 1.41254E-05 1.77324E-01 2.62071E-08 0.00000E+00 7.99993E-04 0 00000E+00 1.56187E+00 1

10 2.13854E-05 1.25334E-05 1.62953E-01 2.70382E-08 0.00000E+00 1.71469E-03 0.00000E+00 1.45888E+00 1

11 2.04910E-05 1.20456E-05 1.54860E-01 2.57111E-08 0.00000E+00 3.68479E-03 0.00000E+00 1.41813E+00
12 1.40791E-05 8.29365E-06 1.01137E-01 2.53469E-08 0.00000E+00 5.08304E-03 0.00000E+00 9.54139E-01
13 1.27113E-05 7.49546E-06 8.75922E-02 2.32588E-08 0.00000E+00 4.95614E-03 0.00000E+00 8.47475E-01
14 1.35253E-05 7.98695E-06 8.48538E-02 2.28255E-08 0.00000E+00 3.99331E-03 0.00000E+00 8.56481E-01
15 6.37753E-06 3.76568E-06 4.14325E-02 2.19132E-08 0.00000E+00 7.51453E-04 0.00000E+00 4.16850E-01
16 3.72527E-06 2.20129E-06 2.39324E-02 1.91271E-08 0.00000E+00 5.15446E-04 0.00000E+00 2.42174E-01
17 1.71103E-06 1.01042E-06 1.08932E-02 1.64052E-09 0.00000E+00 8.14222E-04 0.00000E+00 1.10982E-01
18 1.50118E-06 8.85888E-07 9.51365E-03 1.53807E-09 0.00000E+00 1.11484E-03 0.00000E+00 9.73893E-02
19 2.77171E-06 1.63443E-06 1.76929E-02 1.48953E-08 0.00000E+00 1.34504E-03 0.00000E+00 1.81277E-01
20 8.94665E-06 5.25765E-06 5.84104E-02 2.43627E-08 0.00000E+00 5.79838E-03 0.00000E+00 6.04141E-01
21 2.74062E-06 1.60316E-06 1.79154E-02 1.33799E-08 0.00000E+00 3.31143E-03 0.00000E+00 1.90295E-01
22 6.43148E-06 3.77708E-06 3.41923E-02 1.91467E-08 0.00000E+00 8.48661E-03 0.00000E+00 4.18944E-01
23 4.99036E-05 2.95173E-05 1.21823E-01 2.57277E-08 0.00000E+00 3.64546E-02 0.00000E+00 2.85269E+00
24 9.96861E-05 5.88872E-05 1.76277E-01 2.84242E-08 0.00000E+00 8.86700E-02 0.00000E+00 6.27244E+00
25 6.45793E-05 3.87134E-05 1.15707E-01 2.30560E-08 0.00000E+00 8.34188E-02 0.00000E+00 4.74049E+00
26 5,56364E-05 3.30006E-05 1.04599E-01 2.51697E-08 0.00000E+00 1.13219E-01 0.00000E+00 4.77770E+00
27 1.10754E-05 6.42898E-06 2.23930E-02 1.58064E-08 0.00000E+00 4.70840E-02 0.00000E+00 1.09805E+00
28 1.03131E-03 6.56499E-04 3.18518E+00 9.95557E-07 5.94471E-04 4.22416E-01 0.00000E+00 4.36046E+01 '
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******************************************************************************************************
* RJP NEWS * *
**************** *
* *
* REVISED: 04/02/93 14:56:12 BY MKD *
* 00/00/00 THIS COMPUTER AND ITS ASSOCIATED SUBSYSTEMS, INCLUDING *
* ELECTRONIC MAIL, ARE FOR OFFICAL USE ONLY BY AUTHORIZED *
* EMPLOYEES OF MARTIN MARIETTA ENERGY SYSTEMS, INC. *
* (ENERGY SYSTEMS), OR BY OTHER PERSONS AUTHORIZED BY *
* ENERGY SYSTEMS, UNDER TERMS OF ENERGY SYSTEMS' CONTRACT *
* WITH THE U.S. DEPARTMENT OF ENERGY. ENERGY SYSTEMS *
* THEREFORE RETAINS THE RIGHT TO MONITOR THE CONTENT OF *
* ALL MESSAGES AND TO ACCESS ANY COMPUTER FILES WITHOUT *
* PRIOR KNOWLEDGE OR CONSENT OF USER, SENDER, OR ADDRESSEE. *
* *
* 04/02/33 THE FOLLOWING CHANGES TO THE WAY JOB OUTPUT IS *
* PROCESSED WILL BE EFFECTIVE ON APRIL 12. OUTPUT *
* HELD IN CLASS T WILL BE HELD FIVE DAYS, INSTEAD OF *
* SEVEN DAYS, BEFORE IT IS PRINTED. THE NEW OUTPUT *
* CLASS C WILL ALSO BE AVAILABLE. OUTPUT IN CLASS C *
* WILL BE HELD 4 DAYS AND THEN WILL BE DELETED. FOR *
* MORE INFORMATION. REFER TO " CHANGES TO JOB OUTPUT *
* PROCESSING" IN THE JAN-FEB C&T NEWS. *
* *
* 03/26/93 ATTENTION SYSTEM SELECT 9 AND AT USERS: ON APRIL 12, *
* SSN 9 AND 47 WILL NO LONGER PROMPT YOU FOR YOUR * 1
* TERMINAL TYPE; THE DEFAULT WILL BE VT100. THE REST OF *

'

* THE LOG ON PROCEDURE WILL REMAIN THE SAME. IF YOU ARE *
* NOT USING OR EMULATING A VT100, YOU WILL NEED TO USE *

|* SSN 90, WHICH WILL PROMPT YOU FOR YOUR TERMINAL TYPE. * '

* THEN YOU SHOULD ENTER THE SPECIFIC APPLICATION ID (E.G., *
* TSOK, TS0X, TSOY, IDMSK). IF YOU HAVE ANY QUESTIONS, *
* PLEASE CALL USER SERVICES AT 4-4000. *
* *
* 03/09/93 THE OUTCODE FOR THE Y-12 UNCLASSIFIED TAPE LIBRARY *
* WAS PUBLISHED INCORRECTLY IN THE C&T NEWS. THE *
* CORRECT OUTCODE IS IUCP. *
* *
* *
* *
* *
******************************************************************************************************
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11 11 77 88 88 I

11 11 77 88888888 l
11 11 77 88888888 |
11 11 17 88 88 1

11 11 77 88 88 '

11 11 77 88 88 |
1111111111 1111111111 77 888888888888
1111111111 1111111111 77 8888888888

JJJJJJJJJJ 0000000000 8888888888B EEEEEEEEEEEE NN NN DDDDDDDDD
JJJJJJJJJJ 000000000000 BBBBBBBBBBBB EEEEEEEEEEEE NNN NN DDDDDDDDDD

JJ 00 00 BB BB EE NNNN NN DD DD i

JJ 00 00 BB BB EE NN NN NN DD DD I
JJ 00 00 BB BB EE NN NN NN DD DD
JJ 00 00 B88888888B EEEEEEEE NN NN NN DD DD
JJ 00 00 BBBBBBBBBB EEEEEEEE NN NN NN DD .DD

i

JJ 00 00 BB BB EE NN NN NN DD DD |
JJ JJ 00 00 BB BS EE NN NNNN DD DD |

JJ JJ 00 00 BB BB EE NN NNN DD DD
JJJJJJJJ 000000000000 BBBBBBBBBBBB EEEEEEEEEEEE NN NN DDDDDDDDDD
JJJJJJ 0000000000 BBBBCBBBBBB EEEEEEEEEEEE NN N DDDDDDDDD
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TABLE 8
K,,, Values for XSDRNPM Calculations on the ORNL Computer

;

L

CONCENTRATION SPHERE CYLINDER SLAB

-(GRAMS U/L)

1600 1.01666 1.02071 1.02544

,

4-

-, _ - - - - - -

'
TABLE 9

KEN 0 Benchmark Values of K,,, for Critical Experiments'

thoFCYCR 7.CylA)

235
Re SC G U CYLINDER HEIGHT K,,,
H/gorted H/gE's 3

U U per CM DESCRIPTION CM

524 526.0 0.04254 15"-dia.,Al shell 44.78 0.9982010.00392

643 645.3 0.03562 30"-dia.,Al shell* 26.49 0.9997010.00385

735 733.7 0.03179 20"-dia.,SS shell 40.09 1.0032410.00389
0

991 988.1 0.'02428- 30"-dia. , Al shell * -40.49 1.0052210.00316

994 990.7 0.02422 20"-dia.,SS shell 85.72- 0.9984510.0033h '

* Top surface of cylinder is not reflected.

(_~_ awa7 % h/e5 _
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(CSAS25- |
BENCit%RK 7 CYLINDER . REFLECTED ALL SIDES UO2F2 UOFCYCRF.CJW ,

270ROUPNDF4--
. INFIDHEDIlMt

'

+SQLNUO2F2-'1. 869.94 0 1.0 293 92235 4.89 92238 95.11 END-
1 AL - 2. 1.0 293 END "t

R2O | 3 1.0 END
O- 40 1-20. IND
END COMP:
BENCllMARK . CYLINDER OF UO2F2 ' P_EFLECTED ALL SIDES r

-READ FARM RUN*YES PLT =NO THE=45 END PARM i
READ GEOMe .

'GLOBAL UNIT 1
CCH=t CYLINDER OF UO2F2! I

CYLINDER 11 19.05 2P22.39
CYLINDER 21 19.20875 2P22.54675
CUBOID 31 'P50.0 2P53.0 !

~I'. END GEIM
READ BNDS XTC= VACUUM. YFC=VACUUK ZFC=VACUlM END BNDS

#

READ START NST=6 TFX=0.0 TFY=0.0 TFZ=0.0 LNU-300 END START
READ PLOT . '!

- TTL='X - Y SLICE AT Z = 0.0*
PLT =NO PIC= MIXTURE XUL=-35 TJL=35 ZUL=0 XLR=35 YLR=-35 ELR=0

i|;
-

- UAX-1 VAX=0 WAX *0 UDN=0 VDN=-1 WDN=0 NAX-130
''BCH='VFW' END

END PLOT '

*
END DATA
END

1.......................................................<...................
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1 ;benchmark cyllnder of uo2f2- reflected oli sides

lifetime = 1.71059E-04 + or - 1.56459E-06 ' 8eneration time = 7.83081E-05 + or - 6,84185E-07 i
no, of initial

.
!

99 per cent- number of I_- generations everage1 67 yer cent- 95 por cent
. confidence interval historiesskipped k-effective deviation confidence interval - confidence interval

3 0.99820 + or - 0.00392 0.99428 to 1.00213 0.99036 to 1.0060$ -0.98643 to 1.00997. 33000
4 ~0.99815 + or - 0.00396 0.99418 to 1.00211 0.99022 to 1.00607 0.98626 to 1.01003 29700

~

,

5 0.99738 + or - 0.00393 0.99345 to 1.00130 0.98952 to 1.00523 0.98560 to 1.00916 29400 ;

6 0.99761 + or - 0.00396 0 99365 to 1,00157 0.98969 to 1.00553 0.98573 to 1.00949- 29100 1

7 0.99733 + or - 0.00399 0.99334 to 1.00132 0'.98934 to 1,00531 0,98535 to 1.00931 28800 -|
8 ~ 0.99746 + or * 0.00403 0.99343 to 1.00149 0.98940 to 1.00553 0.98536 to 1.00956 28500 e

9 0.99793 + or * 0.00405 J.99389 to 1.00198 0.98984 to 1.00603 0.98579 to 1.01008' 28200 -|
10 0.99735 + or - 0.00405 0.99330 to 1.00140 0,98925 to 1.00545 0.98520 to 1.00950 27900 |

11 0.99753 + or - 0.00409 0.99345 to 1.00162 0.98936 to 1.00571 0.98527 to 1.00980 27600 .. {
12 0.99753 + or - 0.00413 0.99339 to 1.00166- 0.98926 to 1.00579 0.98512.to 1.00993 27300 -j
17 0.99724 + or - 0.00433 0.99291 to 1.00158 0.98857 to 1.00591 0.98424 to 1.01025 25800 (

22 0.99734 + or - 0.00452 0.99283 to 1.00186 0.98831 to 1.00637 0.98380 to 1.01089 24300 i

27 0.99817 + or - 0.00466 0.99351 to 1.00283 0.98885 to 1.00749 0.98419 to 1.01215 22800- .{
32 1.00050 + or - 0.00480 0,99571 to 1.00530 0.99091 to 1.01010 0,98611 to 1.01490 21300 ;

'37 0.99751- + or - 0.00479 0.99271 to 1.00230 0,98792 to 1.00709 f 98313 to 1.01188 '19800
4 42 0.99793 + or - 0.00502 0.99291 to 1.00295 0.98789 to 1.00797 0.98287 to 1.01299 18300:

,

'47 0.99722 + or - 0.00528 0.99194 to 1.00250 0.98667 to 1.00777 0.98139 to 1.01305- 16800-
52 0.99564 + or - 0.00550 0.99014 to 1.00115 0.98463 to 1.00665 0.97913 to 1.01215. 15300 L;
57 0.99829 + or - 0.00580 0.99250 to 1.00409 0.98670 to 1.00989 0.98090 to 1,01569 13800, j

62 0.99811 + or - 0.00582 0.99229 to 1,00393 0.98647 to 1.00976 0.98D6$ to 1.01558 32300 ,j
67 0.99543 + or - 0.00614 0.98929 to 1.00157 0.98315 to 1.00770 ~0 97702 to 1.01384 10000
72 0.99496 + or - 0.00675 0.98821 to 1.00171 0.98147 to 1.00846 0.97472 to 1.01521 9300 ~|
77 0.99846 + or - 0.00677 0.99169 to.1,00522 0.98493 to 1.01199 0.97816 to 1.01876 7800- ;

82 0.99591 + or - 0.00770 v.98821 to 1.00361 0.98051 to 1.01130 0.97281 to 1.01900 6300 |
87 0.98590 + or - 0 00726 0 97864 to 0.99315' O.97139 to 1.00041 0.96413 to 1.00767 '4800 !

92 0.97983 + or - 0.00773 0.97110'to 0.98657 0.96337 to 0,99430 0.95564 to 1.00203 3300 )
q
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benchmark '' cylinder of uo2f2 reflected all sides '[
mixing table' |

-|
number of scattering angles = 2 ;

-cross section message threshold =3.0E-05 - -l

$'cb'' (.';16
- entry mixture- nuclide density

n!b 'f *rd -
e-

1 1- 92235 1.08993E-04 *-

!2 1 92238 2,09313E-03
3 1 8016 3.30675E-02- .f
4 3 308016 3.337575-02 )

5 4 4DB016 1.00000E-20' f
'

6- 1 9019 4.40425E-03 :'

7 1 1001 5,73265E-02
'

8 3 301001 6.67514E-02
'9 2 13027 6.02374E-02'

|

cross sections read from the ampx working library on unit - 4'

1001 HYDROGEN 'ENDF/B-IV MAT.1269/THRM1002. ~ UPDATED 10/12/89
301001 EYDROGEN ENDF/B-IV MAT 1269/ TERM 1002 UPDATED 10/12/89 ,

8016 CKYGEN-16. ENDF/B-IV MAT 1276 UPDATED 10/12/89
306016 OXfGEN-16- ENDF/B-IV MAT 1276 UPDATED 10/12/89'

'

408016 OKYGEN-16- ENDF/B-IV MAT 1276 UPDATED 10/12/89' ' >

9019 FLUORINE ENDF/B-IV MAT 1277 UPDATED 10/12/69
,

13027 AL-271193 218 GP 040375(5) .

'

!

92235 URANIUM-235 ENDF/B-IV MAT 1261- UPDATED 10/12/89
92238 . URANIUM-238 ENDF/B-IV MAT 1262 UPDATED 10/12/89 ,

O to's were used mixing cross-sections '
, . . . .,, ., ,

O lo's were used preparing the cross sections.. , p

!
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~ 6.

.. benchmark cylinder.cf uo2f2. reflected all sides
P ot of everage k+ effective by generation run. 5l

. .

the line represents k-off = 0.9982 + or - 0.0039 which occurs for 103 generations run.-
0.9926 1.0156- 1.0386 ;

g.........................g.................-. ..g........................g......................... ;
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-(C5AS25
" BE' CHMARK CYLINDER REFLECTED EXCEPT TOP UO2F2 UOFCYCRD.CJW {J

27GROUPNDF4 INFl10tNEDIUM L
SOLNUO2F2 1 728,43 0 1.0 293 92235 4.89 92238 95.11 END |

k AL ' 2- 1.0 293 END
B20 3 1.0 END ~

3

r

'O 4 0 1-5- END ;

END COMP -

fEENCID%RK CYLINDEk 0F UO2F2~ ' REFLECTED EXCEPT TOP
READ PARM RUN=YES PLT =NO TME=45. END PARM -!FJ.AD GEOM
GLOBAL UNIT .1 -

CCt+at CYLINDER OF UO2F21 4

CYLINDER 11 38.1 2P13.245 i
CYLINDER 21- 38.25575 13.245 -13.40375- 3

CYLINDER 41 38.25875 100.0 -13.40375 i
-'

CUBOID - 31 4P70.0 100.0 -45.0'
END GEUM 7

. READ BNDS XTC= VACUUM YFC= VACUUM ZFC= VACUUM END ENDS
READ START NSTa6 TFX=0.0 TFY=0.0 TFZ=0.0 LNU=300 END START j
r2AD rtof

.

fTTLa'X - Y SLICE AT Z = 0.0'
PLT =NO PIC= MIXTURE XUL=-35 YUL*35 ZUL=0 XLR=35 YLR=-35 ELR=0 i

UAX=1 VAX=0 WAX =0 UDN=0 VDN*-1 WDN=0 NAX-130 .

''

NCH='VFW* END
END PLOT
END DATA - ;

'
'END
.....................................**..................................**
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benchmark cylinder of vo2f2 reflected except top ~

.j
.

me. of initial
.

7.81390E-07 '{tif etime = - 1.88411E*04 + or - 1.87644E-06 generation time a 8.74644E-05 + or -
' '

generations ..everage ' 67 per cent
.

95 per car.L . 49 per cent number of _|
skipped k* effective deviation confidence interval confidence interval confidence interval histories i

3 0.99970 ' + or - 0.00385 0.99585 to 1.003$5 0.99200 to 1.00740 .0.98815 to 1.01125 30000 :r

4 0.99945' + or - 0.00388 0.99557 to 1.00333 0.99169 to 1.00721- . 0.98701 to 1.01109 29700 -|
5 0.99891 + or - 0.00388 0.99503 to 1.00279 0.99115 to 1.00667 0.98726 to'1.01055 29400 -!.

~6 0.99915 ' + or - 0.00391' O.99523 to 1.00306- 0.99132 to 1.00698 0.98741 to 1.01089 29100- |

7 0.99933 + or - 0.00395 0.99538 to 1.00328 0.99143 to 1.00725 0.98748 to 1.01118' 28800 '!
8 0.99887 + or - 0.00397 0.99491 to 1.00284 0.99094 to 1.00681 0.98698 to'1.01077- 28500 .{
9 0.99857 + or - 0.00400 0.99458 to 1.00257 0.99058 to 1.00657 0.98658 to 1.01057 282001

-

10 0.99901 + or - 0.00602 0,99499 to 1.00302 0.99097 to 1.00704 0.98696 to 1.01106 27900 |
11 0.99898 + or - 0.00406 0.99492 to 1.00304 0.99086 to 1.00710 0,98680 to 1.01116 27600 }
12 0.99815 + or - 0,00402 0.99413 to 1.00216 0.99011 to 1.00618 0.98609 to 1.01020 127300' ;
17 0.99797 + or - 0.00419 0.99378 to 1.00215 0.98959 to 1.00634 0.98540 to 1.01053 25800 !
22 0.99514 + or 0.00405 0.99109 to 0,99920 0.98704 to 1.00325 10.98299 to 1.00730 24300'' [
27 0.99345 + or - 0.00422 0.98924 to 0.99767 0.98$02 to 1.00189 0.98080 to 1,00610 22800 '

*32' O.99192 + or -.0.00437 0.98755 to 0.99629 0.98317 to 1.00067. 0.97880 to 1.00504 21300
37 0.99098 + or - 0.00450 0.98647 to 0.99548 0.98197 to 0.99998 0.97747 to 1.00448 19800 -|
42 0.99047 + or - 0.00480 0.98567 to 0.99527 0.98087 to 1.00007 0.97606 to 1,00488 18300

-

47 0.98670 + or - 0.00472 0.98198 to 0.99141 0.97726 to 0.99613 0.97255 to 1.00085 16800
52 0.98859 + or - 0.00498 0.98361 to 0.99357 0.97863 to 0 99855 0.97366 to 1.00352 15300- !7

$7 0.98928 + or - 0.00547 'O.98381 to 0.99475 0.97834 to Iko0022~ 0.97287 to 1.00569 13800
62 0.99036 + or - 0.00587 0.98449 to 0.99624 0.97862 to 1.00211 0.97274 to 1.00798. 12300
67 0.98895 + or - 0.00649 0.98246 to 0.99544 0.97597 to 1.00194 .0.96948 to 1.00843 10800
72 0.98916 + or - 0.00662 0.98254 to 0.99577 0.97593 to 1.00239 0.96931 to 1.00900 9300 - '

77 0.98598 + or - 0.00677 0.97921 to 0.99275 0.97244 to 0.99953 0.96566 to 1.00630 7800
.

82 0.98501 + or - 0.00763 '0.97738 to 0.99264 0.96975 to'1.00026 0.96212 to 1,00789 6300' |
'

87 0.98290 + or - 0.00980 0.97310 to 0.99269 0.96331 to 1.00249 0.95351 to 1.01228 4800. ~+

92 0.99151 + or - 0.01170 0.97982 to 1.00321 0.96812 to 1.01490 0.95643 to 1.02660 3300
'
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(;',. benchmark cylinder of uo2f2 reflected'except top |
' plot of everage k-effective by seneration run. .'..

the line represents k-off = 0.9997 + or - 0.0038 which occurs for 103 generations run. ,

D,9988 140187 1.0386 -,
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benchmark ' cylinder of..uo2f2 reflected except top .j
mixing table j

!
number of scattering angles = 2.

,

cross section message threshold =3.0E-05- -|

' entry mixture nuclide density i

j-/1 1 92235 9.12637E-05

[ hg,g
.

,

2 1 92238 1.75265E-03 j- . .o sf' g3 1 8016 3.31354E-02 ,

4 3 308016 3.33757E-02 (J '"/ -l
'5 4 408016 1.00000E-05 -

- '6- 1 9019' 3.68782E-03
7 1 2001 5 88951E-02
8 3- 301001 6.67514E-02
9 2 13027 6.02374E-02' '

cross sections read from the ampx working library on. unit 4
.

1001 HYDROGEN INDF/B-IV MAT 1269/THRM1002 ~ UPDATED 10/12/89 j
'301001 HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATED 10/12/89

8016 OXYGEN-16 ENDF/B-IV MAT 1276- UPDATED 10/12/89 ,

308016 QXYGEN-16. ENDF/8 IV MAT 1276 UPDATED 10/12/89 !
408016 OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 10/12/89

9019 FLUORINE ENDF/B-IV MAT 1277 UPDATED 10/12/89 i
13027 AL-27 1193 218 GP 040375(5) . 'I

92235 UkANJUM-235 ENDF/B-IV MAT 1261 UPDATED 10/12/89 |
92238 URANIUM-238 ENDF/B-IV MAT 1262 UPDATED 10/12/89 6

O io's were used mixing cross-sections f.. , ,4 ..

0 lo's were used preparing the cross sections '
., , ..
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' ' .
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' KSA525- . .

-I"

i BE. N. CYLINDER- ' REFLECTED ON ALL SIDES UO2F2 UOFCYCRE.CJW 1;

'

L|'27GROUPNDF4 . INFHottiEDIUM .

>

;'SOLNUO2F2 '.1 650.10 0 1,0 293 92235 4.89 92238 95.11 .END

55316 2J 1.0 293 END
.520 :3 1.0 END

~ - : 0: .4- 0 1-20 END i
'

' END COMP" .
,' , BENCHMARK CYLINDER OF 002F2 REFLECTED: .|

READ PARM RUN=YES PLT =NO TME=45 END PARM '

' READ GEOM- .

=OLOBAL UNIT 1 I

,'-COM-f CYLINDER OF UO2F2f
|CYLINDER 11 25.4 2P20.045

CYLINDER 21 25.5587$ 2P20,20375 '!

!CUBOID'- 3 '1 -4P56.0 '2P50.0->

END GECH . ;
:READ ENDS XTC= VACUUM YFC= VACUUM ZFC=VACU'JM END .a
IREAD START HST=6 TFX=0.0 TFY=0.0 TFZ=0,0' LNU*300 END START'

READ PLOT! . , ;

TTL='X - Y -SLICE AT Z = 0.0'
PLT *NO FIC= MIXTURE XUL=-35 YUL=35 ZUL=0 XLR=35 YLR=-35 ZLR=0 .|

'UAX=1 VAX=0 WAX =0 UDN=0 VDN=-1 WDN=0 NAX=130 !

.NCH='VFW' END
-END PLOT

END DATA ,

END !

-........................................................................... .
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benchmark cylinder of uo2f2 reflected
.

!

, lifetime = ' 1,63648E-04 + or - 1.34843E-06 generation time = 8.61055E-05 + or - 5.08753E-07 ' (
no.-.of initial.

.

8enerations everage' 67 per cent 95 per cont- 99 per cent. number ofL .- ;
*

skipped' _k-effective deviation confidence interval. confidence interval confidence intervel. histories '

.' 3 1.00324 + or - 0.00389 0.99935 to 1.00713 0.99546 to 1.01102 0,99156 to 1.01492 30000
4 1.00221 + or - 0.00379 0.99842 to 1.00600 0.99463 to 1.00979 0.99084-to 1.01358. 297001 I

5 1.00154 -+ or - 0 00377 0.99777 to 1.00531 0.99400 to 1,00908 0.99023 to 1.01285 29400 ,

6 1.00093 +.or - 0.00.476 0.99717 to 1.00469 0.99341 to 1.00845 0.98966 to 1.01221 29100 |

7 1.00093 + or 0.00380 0.99714 to 1.00473 0,99334 to 1.00853 0.98954 to 1.01233 - 28800E '!
>

8 1.00085 + or - 0.00384 - 0.99702 to 1.00469 0.99318 to 1.00853 0.98934 to 1.01237 '28500 t

9 1.00083 + or - 0.00388 0.99695 to 1.00471 0.99307 to 1.00059 0.98920 to 1.01247 : 28200 -

10 1.00100 + or - 0.00392 0.99708 to 1.00492- 0.99317 to 1.00883-' O.98925 to.l.01275 27900 1
11 1.00082 + or - 0.00396 0.99686 to 1.00477 0.99291 to 1.00873 0.98895 to 1.01268 27600'.

-12 1.00040 + or - 0,00398 0.99642 to 1.00438 0.99245 to 1.00835 0.98847 to'1.01233 '27300 i

17 1.00045 + or - 0,00415 'O.99630 to 1.00460 0.99214 to 1.00876 0.98799 to 1.01291 25800
22 1.00115 + or - 0.00431 0.99684 to 1.00545 0.99253 to 1.00976 0.98823 to 1.01406 24300- *

27 1.00097 + or - 0.00452 0.99645 to 1.00548 0.99194 to 1.01000 0.98742 to 1.01452 . =22800 ..)
*

32 0.99976 + or - 0.00472 0.99505 to 1.00448 0.99033 to 1.00920 0.98561 to 1.01392: 21300
37 1.00090 + or - 0.00489 0,99601 to 1.00579 0.99113 to 1.01067- 0.98624 to 1~.01556 ; 19800' '

42 1.00282 + or .0.00501 0.99781 to 1.00783 0.99280 to 1 01285 0.98779 to 1.01786- .18300- ,

47 1.00160 + or - 0.00531 0.99629 to 1.00691 0.99097 to 1.01223 0.98566 to 1.01754 -16800
52- 1.00108 + or - 0.00557 0.99551 to 1.00665 0.98994 to 1.01222 .0.98437 to 1.01779. '15300 I

57 1.00030 + or - 0.00579 0.99452 to 1,00609 0.98873 to 1,01188 0.98294 to 1.01766 13800 f
62 1.00332 + or - 0.00570 0.99762 to 1.00902 0.99191 to 1.01472 'O 98621 to 1.02042 12300 -

.

67 1.00237 + or - 0.00621 0,99616 to 1.00857 0.99995 to 1.01478 0.98375 to 1.02099 10800 )
72 1.00259 + or - 0.00707 0.99551 to 1.00966 0.98844 to 1.01673 0.98137 to 1.02381 9300 :- j
77 0.99504 + or - 0.00684 0.98820 to 1.00188 0.98136 to 1.00872 0.97452 to 1.01555 7800. -

82 0.99500 + or - 0.00634 0.98866 to 1.00134 0.98232 to 1.00767 0.97598 to 1.01401 6300-
87' O 98915 + or - 0.00718 0.98197 to 0.99634 0.97479 to 1.00352 0.96760 to 1,01071 4800 .. I

92 0.98703 + or - 0.01004 0.97699 to 0.99707 0.96695 to 1.00711 0.95691 to 1.01715 3300 . ;
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benchmark cylinder of uo2f2 reflected
mixing table '

number of scattering angles - 2
cross section message threshold =3.0E-05

-entry mixture 'nuclide density -

~

1 1 92235 8.14499E-05
2 1 92238 1.56418E-03 , ,.

3 1 8016 3.31729E-02
.

4 3 308016 3.33757E-02 -

- *''? d2 'gy
5 4 408016 1.00000E-20-
6 'l 9019 3.29126E-03 h*
7 1 1001 5.97633E-02 jf ,

b8 3 301001 6.67514E-02
9 2 6012 3.11144E-04

10 2 14000 1.66178E-03
11 2 24304 1.52593E-02
12 2 25055 1.69906E-03
13 2 26304 S.46740E-02

'

14 2 28304 9.54318E-03
15 2 42000 1.21616E-03

cross sections road'from the amps working library on unit 4

1001 HYDROGEN ENDF/B-IV HAT 1269/THRM1002 UPDATED 10/12/89
301001' HYDROGEN ENDF/B-IV MAT 1269/THRM1002' UPDATED 10/12/89

6012 CARBON-12 ENDF/B-IV MAT 1274/THRM1065' ' UPDATED 10/12/89
8016 OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 10/12/89

308016 QXYGEN-16- _ENDF/B-IV MAT 1276 UPDATED 10/12/89
408016 OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED-10/12/89

9019 FLUORINE. ENDF/B-IV MAT 1277 UPDATED 10/12/89
'14000 SILICON ENDF/B-IV MAT 1194 UPDATED 10/12/89
24304 CR 1191 WT SS-304(1/EST) P-3 293K SP=5+4(42375)' .

.
.

.250$$ MANGANESE-55' ENDF/B-IV MAT.1197.- ' UPDATED 10/12/89
26304 FE 1192 WT SS-304(1/EST) P-3 293K SP=5+4(42375)''

'28304 .NI 1190 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'
42000- MO (1287) SIGP=5+4 NEWXLACS 218NGP F-1/E-M P-3 293K
92235 URANIUM-235 'ENDF/B-IV MAT 1261 UPDATED 10/12/89
92238 URANIUM-238 ENDF/B-IV MAT 1262 .

UPDATED' 10/12/89-
0 lo's were used mixing cross-sections ,.. ..

0 to's were used preparing the cross sections ... . ..
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$ benchmark cylinder of uo2f2 reflected

[
~

plot of everage k effective by generation run.
-

' Jthe 1Ino represents k-off * 1.0032 + or - 0.0039 which occurs for - 103 generaticna run,
.

1.0028 1.0541 1.1055p
..g ........................g..................... .g........................g........................e.
.I
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'
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-
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,

l' I. * I .
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0-- :' #CEAS25 '
.. CYLINDER- REFLECTED EXCEPT TOP UO2F2' - UOFCYORB.CJW..

1-

_

BENCHMARK
. . . .

'

270ROUPNDF4 , INFif0ttf.DIUM !

| SOLNUO2F2 -1 496.52 0 1.0 293-. 92235 4.89 92238 95.11 END
AL:- 2 1.0 293 END J

,

- !!20 ' 3'1.0 END
'O- 4. 0' 1-5 END- 4
2END COMP'. !

Ly ;BENCEMARK CYLINDER OF UO2F2 ' REFLECTED EXCEPT TOP' - }-4- : READ F/JtM ' RUN=YES PLT =NO THE=45 END PARM !

READ GE0H ,

. GLOBAL UNIT 1
- CCH-! CYLINDER OF UO2F2t

.

|
' CYLINDER 11 38.1 2P20.245

,,

- CYLINDER' 21 38.25875 20.245 -20.40375 !
-CYLINDER 41 38.25875~ 100.0 -20.40375

'

CUB 01DJ 3'1 4P70.0 100.0 ~50.0
~END GECH

READ BNDS XFC= VACUUM YFC* VACUUM ZFC= VACUUM END BNDS s

JREAD START NST=6 TFX=0.0 TFY=0.0 TFZ-0.0 LNU=300 END START - |
'

' READ PLOT
|

7TTL='X - Y. SLICE AT E = 0.0' ,. j
FLT=NO PIC= MIXTURE XUL=-35 YUL=35 ZUL=0 XLR=35 YLR=-35 ZLR=0 i
UAX=1 VAX=0 WAX =0 UDN=0 VDN=-1 WDN=0 NAX=130 '

NCH='VFW' END
END PLOT '. i

- END DATA- [
END:

emee .*e.. ****.* n******e.**...*** .....***** ....****.***......**...***.
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benchmark cylinder of uo2f2 reflected except top

. lifetime = 1.85926E-04 + or - 1.70599E-06 seneration tiam = 1.06124E-04 + or - 6.12718E-07
no. of initial
gsnerations everage 67 per cent 95 per cent 99 per cent. number of

skipped k offectivo deviation confidence interval confidence interval confidence interval histories
3 '1.00736 + or - 0.00330 1.00406 to 1.01067 1.00075 to 1.01397 0.99745 to 1.01727 30000
4- 1.00683 + or - 0.00329 1.00353 to 1.01012 1.00024 to 1.01341- 0.99694 to 1,01671 ~ 29700

1.00280 to 1.00926 0.99957 to 1.01249 0.99634 to 1.01572 29400
1,00603.__t_or__0,903R3[)

5.,.
"' '6 1.00522 + or - 0 00316 1.00206 to 1.00838 0.99890 to 1.01154 0.99575 to 1.01470 291001

. ~~700500~ONO .00318 1.00181 to 1.00818 0.99863 to 1,01137 0.99544 to 1.01455 28800
8 1.00455 . + or - 0.00319 1.00137 to 1.00774 0.99818 to 1.01093 0.99499 to 1.01411 28500
9 1.00471 + or - 0.00322 1.00149 to 1.00793 0.99828 to 1.01114 0.99506 to 1.01436 28200-

10 1.00468 + or - 0.00325 1.00143 to 1.00794 0.99818 to 1 01119 0.99493 to 1.01444 27900
il 1.00466 + or - 0.00328 1.00158 to 1.00814 0.99829 to 1.01142 0.99501 to 1.01471 27600-
12 1.00522 + or - 0.00330 1.00192 to 1.00851 0.99862 to 1.01181 0.99532 to 1.01511 27300
17 1.00605 + or - 0.00341 1.00064 to 1,00746 0.99723 to 1,01087 0.99382 to 1.01428 25800
22 1.00285 + or - 0.00350 0.99935 to 1.00635 0.99585 to 1.00985 0.99236 to 1.01335 24300
27 1.00118 + or - D.00350 0.99768 to 1.00468 0.99418 to 1.00819 0.99067 to 1.01169 22800
32 1.00124 + or - 0.00368 0.99755 to 1.00492 0.99387 to 1.00860 0.99019 to 1.01228 21300'
37 1.00044 + or - 0.00387 0,99657 to 1.00431 0.99270 to 1.00818 0.98883 to 1,01206' 19800
42 0.99919 + or - 0.00400 0.99519 to 1.00320 0.99118 to 1.00720 0.98718 to 1.01121 18300
47 1.00124 + or - 0.00405 0.99719 to 1.00528 0.99314 to 1,00933 0.98910 to 1.01338 16800
52 0.99958 + or - 0.00415 ' O.99543 to 1.00373 0.99129 to 1.00788 0.98714 to 1.01203 15300
57 0.99984 + or - 0.00446 0.99537 to 1.00430 0.99091 to 1.00876 0.98645 to 1.01323 '13800
62 0.99779 + or - 0.00474 0.99305 to 1.00252 0.98832 to 1.00726 0.98358 to 1.01200 12300
67 0,99798 + or - 0.00539 0.99259 to 1.00337 0.98721 to 1.00876 0.98182 to 1.01414 10800.,
72 0.99361 + or - 0.00587 0.98774 to 0.99948 0.98186 to 1.00535 0.97599 to 1.01122 9300
77 0.99363 + or - 0.00696 0.98667 to 1.00059 0.97972 to 1.00755 0.97276 to 1.01450 7800
82 0.99229 + or - 0.00623 0.98606 to 0.99852 0.97983 to 1.00475 0.97360 to 1.01098 6300
67 0.99164 + or - 0.00798 0.98365 to 0.99962 0.97567 to 1.00760 0.96768 to 1.01559 4800
92 0.99372 + or - 0.01035 0.98337 to 1.00407- 0.97302 to 1.01442 0.96267 to 1.02477 3300



gr , --

.4- ' '

i

'5.'

:.1

|
v

', I'v -

cylinder of uc2f2 reflected except top ' ;tenchmark
plot of everage k-effective by generation run.

'the line represente k-off * 1.0074.+ or - 0.0033 which occurs for 103 generations run. j.-
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' benchmark cylinder of vo2f2 reflected except top !

,

mixing table ;'e

~

number of scattering angles = 2 :!

cross section messege threshold =3.0E-05 'l

entry mixture nuclide density

1 1 92235 6.22081E-05 -

|f2 1 92238 1.19466E-03. /.
'

3 1 8016 3.32466E-02 C ,) '

!J,

4 3 308016 3.33757E-02: ,f g"r - ./ / *

5 4 408016 1.00000E-05 f'; -i .

6 1 9019 2.51373E-03
7 1 2001 6.14657E-02 e
8 3 301001 6,67514E-02 Y

9 2 13027 6.02374E-02 ,

--r

cross sections read from the ampx working library on unit 4 !
>

1001 hTDROGEN ENDF/B-IV MAT 1269/ TERM 1002 UPDATED 10/12/89 I

301001 HYDROGEN. 'ENDF/B-IV MAT 1269/THRM1002 -VPDATED 10/12/89 [
8016 CXYGEN-16 -ENDF/B-IV MAT 1276 UPDATED 10/12/89 '!

-

308016 OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 10/12/89 |
408016 CXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 10/12/89

~

,

9019 FLUORINE ENDF/B-IV MAT 1277 UPDATED 10/12/89 E

13027- AL-27 1193 218 GP 040375(5) '

92235 URANIUM-235 ENDF/B-IV MAT 1261 - UPDATED 10/12/89 I

92238. URANIUM-238 ENDF/B-IV MAT 1262.' UPDATED 10/12/89 |
0 io's were used mixins cross-sections. ..,,

O io's were used preparing the cross sections. ,

:f
:
!

)

.!
!

!

5
,

.

_$
P

i

i

!

:
!

t
:
|

e

i

j

.- |
;

5

|

.I

!
i

5
.j
q

'
-

- _.



:-

i
1,*

r

: *en......................**......................................**........

#CSA325
~BENC11 MARK CYLINDER ' REFLECTED ON ALL SIDES UOZF2 UOFCYCRC.C.N

27GROUPNDF4 INFHatiEDIUM
OOLNUO2F2 1 495.30 0 1.0 293 92235 4.89 92238 95.11 END
SS316 2 1.0 293 END
H2O 3 1.0 END

.O 4 0 1-20 END
END COMP
BENCHMARK CYLINDER OF UO2F2 REFLECTED

^ READ PARM RUN=YES PLT =NO TME=45 END PARM
READ GECH
GLO3AL UNIT 1
Com t CYLINDER OF UO2F2t
CYLINDER 11 25.4 2F42.86
CYLINDER 21 25.55875 2P43.01875
CUBOID 31 AP56.0 2P75.0
END GECH
READ BNDS XFC=VACUUH YFC=VACUUH ZFC= VACUUM END BNDS
READ START NST=6 TFX=0.0 TFY=0.0 TF2-0.0 LNU=300 END START
READ PLOT
TTL=*X * Y SLICE AT 2 = 0.0'
FLT=NO PIC=t4IXTURE XULa-35 YUL=35 2UL=0 XLR=35 YLR=-35 ELR=0
UAX=1 VAX=0 WAX *0 UDN=0 VDN=-1 WDN=0 NAX=130
NCB='VDJ' END
END FLOT
END DATA

.END

. . . . . . * * . . . . . . . . . * * * * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . * * . . . . . . . . . . . . . . . . . . . . .
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benchmark cylinder of uo2f2 reflected

lifetime = 1.66662E-04 + or - 1.12741E-06 generation time = 1.01053E-04 + or - 5.50187E-07

no. of initial i
generations average . 67 per cent 9$ per cent 99 per cent number of [

aktpped k-offective deviation confidence interval . confidence interval confidence interval histories-

3 0.99845 + or - 0.00330 0.99516 to 1,00175 0.99186 to 1.00504 0.98856 to 1.00834 30000 :'

4 0.99723 + or - 0.00309 0.99414 to 1.00032 0.99104 to 1.00341 0.98795 to 1.00651' 29700
5 0.99715 + or - 0.00312 0.99403 to 1.00027- 0.99090 to 1.00340 0.98778 to 1.00652 29400
6 0.99682 + or * 0.00314 0.99368 to 0.99996 0.99054 to 1.00310 0.98741 to 1.00623 29100

.7 0.99611 + or - 0.00309 0.99303 to 0.99920 0.98994 to 1.00229 0.98685 to 1.00538 28800
I

8 0.99585 + or - 0.00311 0.99274 to 0.99896 0.98963 to 1.00207 0.98651 to 1.00518 28500
9 0.99553 + or - 0.00313 0.99240 to 0.99806 0.98928 to 1.00179 0.98615 to 1.00491 28200

10 0.99552 + or - 0.00316 0.99236 to 0.99868 0.98920 to 1.00185 0.98604 to 1,00501 27900 ,

11 0.99505 + or - 0.00316 0.99189 to 0.99821 0.98873 to 1.00137 0.98557 to 1.00453 27600
12 0.99491 + or - 0.00319 0.99172 to 0.99811 0.98853 to 1.00130 0.98534 to 1.00449 27300
17 0.99609 + or - 0.00331 0.99278 to 0.99940 0.98948 to 1.00271 0.98617 to 1.00602 25800 ;

22 0.99553 + or - 0.00342 0.99211 to 0.99894 0.98869 to 1.00236 0,98527 to 1.00578 24300- .j
27 0.99481 + or - 0.00360 0.99121 to 0.99842 0.98761 to 1.00202 0.98401 t.o 1.00.*62 22800

~

32 0.99419 + or - 0.00378 0.99040 to 0.99797 0.98662 to 1.00176 0.98283 to 1.005 A 21300-.

37 0.99589 + or - 0.00382 0.99207 to 0.99971 0.98825 to 1.00353 0.98443 to 1.0073b 19800 ,

42 0.99618 + or - 0.00411 0.99207 to 1.00030 0.98796 to 1.00441 0.98384 to 1.00852 18300 ;

47 0.99667 + or - 0.00441 0.99226 to 1.00107 0.98785 to 1.00548 0,98344 to 1.00989 16800
52 0.99633 + or - 0.00482 0.99151 to 1.00116 0.98669 to 1.00598 0.98187 to 1.01080 15300 |

57 0.99734 + or - 0.00473 0.99260 to 1.00207 0.98787 to 1.00680 0.98314 to 1.01154 13800-
62 0.99624 + or - 0.00507 0.99116 to 1.00131 0.98609 to 1.00638 0.98102 to 1.01145 ;?300

,

67 0.99224 + or - 0.00508 0.98715 to 0.99732 0.98207 to 1.00241 0.97698 to'1.00749 10800- '[
72 0.98939 + or - 0.00537 0.98402 to 0.99476 0.97865 to 1.00014 0.97328 to 1.00551 9300
77 0.98411 + or - 0.00571 0.97841 to 0.98982 0.97270 to 0.99553 0.96699 to 1.00124 7800
82 0.98400 + or - 0.00670 0.97730 to 0.99070 0.97060 to 0.99740 0.96390 to 1,00410 6300
87 0.98263 + or - 0,00776 0.97487 to 0.99039 0.96711 to 0.99814 0.95936 to 1.00590 4800 'I
92 0,99260 + or - 0.00856 0.98404 to 1.00117 0.97548 to 1.00973 0.96692 to 1.01829 3300 j

?
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ri logical'assignme'nts ,
e?maIter library .11

;

' working library 0
0 'scretch' file- 18 - ,j

new library I'
.

-

prob 1em daseription
~

.

,

fitr- asometry (0/1/2/3--int med/ slab /cyl/ sphere 1 g
-1Em--number of zones or material'segions, 4

ms--mixing table length 15
: 1bl--thielded cross section edit. option (0/1--no/yes) 0
Abr--bondarenko f actor edit option (0/1--no/yes) 0*

'issopt--dancoff factor option 0
convergence criterion- '1.00000E-03

Jgsunetry correction. factor for wigner rational approximation 1.000E+00 ,;a
Sq arrey has' 15 antries.

'

4q array has 15 entries, j
Sq array has 15 entries. >

6q array has 4 entries.
7q array has 4 entries. .i

Bq array has 4 entries, t

9q array has 4 entries, t

510q array has 15 entries.
lig array has 4 entries, s

>

a4x1na tab 1ei

-sntry. mixture isotope number density new identifier
1 I 92235 6.20553E-05 92235
2 1 92238 1.19172E-03 92238

,

. c|x'I j{}" . f .
'i.

3 1 8016 3.32472E-02 8016 - -
-

' ,, 3 ? .[4c 3 8016 3.33757E-02- 308016
[ [ 7' ' i$ 4 8016 1.00000E-20 408016

*

6- 1 9019 2.50756E-03 9019
7 1 1001 6.14792E-02 1001
8 3 1001 6.67514E-02- 301001 ;[

9 2 6012 3.11144E-04 6012
10 2 14000- 1.66178E-03 14000
11 2 24304 1.52593E-02 24304

'12 2 25055 1.69906E-03 25055
13. 2 -26304 .$.46740E-02 26304 -!
14 2 .28304 9.54318E-03 28304

,

15 2 42000 1.21616E-03~ 42000
. geometry and material description !

*
sono mixture outer dimension temperature extra as type (0/1--fuel / mod)

1 -1 1.00000E+00 2.93000E+02 0.00000E+00 0 r

2 2 6.00000E+00 2.93000E+02 0.00000E+00 0

3 3 1.10000E+01 2.93000E+02 0.00000E+00 0 .;
-4 4 1.60000E+01 2.93000E+02 0.00000E+00 0 f

3388 locations of 100000 evailable are required to make a new master containing the self-shielded values - ,

no nuclides in your problem have bondarenko factor data **bonami will copy from logical 11. to logical 11 {{
copy. 1001 HYDROGEN from log 11 to los 18 bondarenko trigger 0

~ copy 1001 !!YDROGEN from log 18 to los 1 bondarenko trigger 0

copy 1001 RYDROGEN from log 18 to les 'l bondarenko trigger 0. ,

copy 4012 CARBON-12 from los 11 to los 1 bondarenko trigger 0 [
'

copy 8016 OKYGEN-16 from log 11 to log 18 bondarenko trigger 0

ocopy 8016 .DKYGEN-16' from log 18 to los 1 bondarenko trigger 0 ;

copy 8016. OKYGEN-16 from log 18 to log 1 bondarenko trigger 0 ;
copy 8016 OKYGEN-16 from los 18 to log 1 bondarenko trigger 0 |

, copy 9019 FLUORINE from log 11 to log 1 - bondarenko trigger D . I

- copy 14000 SILICON from los 11 to log 1 bondarenko trigger 0 d
copy |24304; CR 1191 WT SS-30 from los 11 to los 1 bondarenko trigger 0

C copy ,25055.'HANGANESE-55 from log Il to log'1 bondarenko trigger 0

copy 26304. TE 1192 WT SS-30 from los 11 to los 1 bondarenko trigger 0s

> copy. 28304 ~ NI 1190 WT SS-30 from los 11 to log 1 bondarenko trigger 0
,

(copy. ,42000 Ho (1287) SIGP=5 from los 11 to los 1 bondarenko trigger 0 .

'oopy' .92235 . URAN 1UM-235 from log 11 to los 1 bondarenko trigger 0 31

copy . 92238.' URAN 10M-238 from los 11 to log I' bondarenko trigger 0 j
j

>
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benetsnork cylinder of uo2f2 reflected
,

plot of everage k-effective by generation run.
'j

the line represents k-off = 0.9985 + or - 0.0033 which occurs for 103 generations run.

.............g....................'I.II95'0.9962- 1.0558 ;
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t ! I * I f

't' ! I * I !
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t t I * I

.15 + t I * I -|
t II * I

* I !! II

! !! * I ' l
1 !! * I .i

20 + 1I * I i
! I * I t

t II * I *

! II * I ,

1 11- * I ,

'
25 + t1 * I

I !! * I

1 !! * I
! !! * I
f I * I ;

30 + II *I l

I 11 *I
I fI *I ;

>
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~
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! It * I

!
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'
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t I. * I ,

'
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1 1*I >
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. . . i
- primary module acceso and input' record ( acale driver - 10/31/90 - 14:00 )

- ' module CSASI will be called
002F2 SOLUTION ET. ARCH EFEERE UOXSPSR1.CJW f

'27GROUPNDF4 . 1RTHOMMEDIUM .
;

SOLNUO2F2 1' 1600,0 0 1.0 293 92235 5.02 92238 94.98 END
H2O 2 1,0 293' END-

. END COMP- >

Y ^ secondary module oco005 - has been called.
. module oco005. la finished,

escondary module o00002 has been called.
module o00002..is finished.
secondary module o00007 ' bes been called,
modulo 00o007 .le finished.

- module consi- is finished,
,

-. modulo XSDRN will be called ;

ETEERE SEARCH UO2F2 SOLUTION DENSITY 1600 0 U/L t

0$$ A3 2 E
.

160 3 2 58 1 0 2 2 16 3 4
10 50 0 0 0

'
288 -20000 0-1000
303 00010 00000 -

-

00
,

S** A4 0 1 E |
T

13$$ 12
14$$ 12
1S** F1

7
34** F1.

7
-35** 2210 34120,5025 55.S025

363$ 23R1 35R2'
390$ 12

n. 40$$ F3
'41** 10

7.
WARNINGt an "END*' statement is assumed at and of intet file:

module sadrn is finished. '
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SPHERE SEARCH UO2F2 SOLUTION DENSITY'1600 G U/L
' nt, some number radius. int. midpoint area volume prod densityi

,

1 1 0.00000E+00 4.31111E-01 0.00000E+00 2.68501E+00 1.34544E-04 ;

2 1 8.62222E-01 1.29333E+00 9.34217E+00 1.87951E+01 9.39247E-04 ' J

'3 1 1.72444E+00 2.15555E+00 3.73687E+01 5.10152E+01 2.53247E-03
4 1 2.58667E+00 3.01778E+00 8.40796E+01 9.93453E+01 4.88089E-03
5 1 3.44889E+00 3.88000E+00 1.49475E+02 1.63785E+02 7.93503E-03,

6 1 4.31111E+00 4.74222E+00 2.33554E+02 2.44336E+02 1.16292E-02 .

7 1 5.17333E+00 5.60444E+00 3.36318E+02 3.409967.+02 1,58849E-02

.8 1 6.03555E+00. 6.0:666E+00 4.57767E+02 4.53766E+02 2.06067E-02
9 1 6,89778E+00. 7,32889E+00 5.97899E+02 5.82647E+02 2.56928E-02 |

10' 1 7.76000E+00 B.19111E+00 7.56716E+02 7.27637E+02 3.10219E-02 |
11 1 8.62222E+00 9.05333E+00 9.34217E+02 8.88739E+02 3.64773E-02

,

12 1 '9.48&44E+00 9.91555E+00 1.13040E+03 1.06595E+03 4.19147E-02, :

13 1 1.03467E+01 1.07778E+01 1.345272+03 1.25927E+03 4.72168E-02 |
14 1 1.12089E+01 1.16400E+01 1.57883E+03 ~ 1.46870E+03 5.22220E-02 !

'

15 1 1.20711E+01 1.25022E+01- 1.83107E+03 1.69424E+03 5.68421E-02
16 1 a.?9333E+01.'1.33644E+01 2.10199E+03 1.93589E+03 6.09216E-02 ;

17 1 1.379dit+01 1.42267E+01 2.39160E+03 2.19365E+03 6.44959E-02 i

18 1 1.46578E'01 1.50889E+01 2.69989E+03 2.46753E+03 6.75249E-02 .

19 1 1.5$200E+ D1 ' 1.59$11E+01 3.02687E+03 2.75750E+03 7.05248E-02 I

20 1 . 63822Tr01 1,68133E+01 3.37253E+03 3.06359E+03 7.40777E-02
21 1 1.,244*E+01 1.76755E+01 3.73687E+03 3.38579E+03 8.07721E-02 ;

22 1 1.81067E+01 1.85378E+01 4.11990E+03 3.72411E+03 9.42848E-02 - ;
23 1 1.89689E+01 1.94000E+01 4.52161E+03 4.07852E+03 1.31490E-01
24 2 1.~98311E{0()2.03311E+01 4,94201E+03 5.19540E+C3 0.00000E+00
25 ''~ ~ 2 -~ ^ ^ ~[2.'08311E+01 ' i2.13311E+01: 5,45299E+03 5.71895E+03 0.00000E+00
26 2 2.18311E+01 2.23311E+01. 5.98910E+03 6.26762E+03 0.00000E+00 >

27 2 2.28311E+01 2.33311E+01 6.55034E+03 6.84143E+03 0.00000E+00 ;

28 2 2.38311E+01 2.43311E+01 7.13671E+03 7.44037E+03 0.00000E+00
29 2 2.48311E+01 2.53311E+01 7.74822E+03 8.06444E+03 0.00000E+00
Jo 2 2.58311E+01 2.63311E+01 8.38486E+03 8.71366E+03 0.00000E+00
31 2 2.68311E+01 2.73311E+01 9.04663E+03 9.38799E+03 0.00000E+00 !

32 2 2.78311E+01 2.83311E+01 9.73354E+03 1.00875E+04 0.00000E+00
33 2 2.88311E+01 2.93311E+01 1.04456E+04' 1.08121E+04 0.00000E+00
34 2 2.98311E+01 3.03311E+01 1.11827E+04 1.15618E+04 0.00000E+00

*

35 2 3.08311E+01 3.13311E+01 1.19451E+04 1.23366E+04 0.00000E+00
36 2 3.18311E+01 3.23311E+01 1.27325E+04 1.31367E+04 0.00000E+00 [
37 2 3.28311E+01 3.33311E+01 1.35451E+04 1.39615E+04 0.00000E+00 |
38 2 3.38311E+01 3.43311E+01 1.43828E+04 1.48121E+04 0.00000E+00
39 2 3.48311E+01 3.53311E+01 1.52456E+04 1.56875F+04 0.00000E+00
40 2 3.58311E+01 3.63311E+01 1.61336E+04 1.65880E+04 0.00000E+00
41 2 3.68311E+01 3.73311E+01 1.70467E+04 1.75137E+04 0.00000E+00
42 2 3.78311E+01 3.83311E+01 .1.79849E+04 1.84645E+04 0.00000E+00
43 2 3.88311E+01 3.93311E+01 1.89483E+04 1.94404E+04 0.00000E+00
44 2 3.98311E+01 4.03311E+01 1.99368E+04 2.04415E+04 0.00000E+00
45 2 4.08311E+01 4.13311E+01 2.09504E+04 2.14677E+04'O.00000E+00
46 2 4.18311E+01 4.23311E+01 2.19892E+04 2.25190E+04 0,00000E+00
47 2 4.28311E+01 4.33311E+01 2.30530E+04 2.35955E+04 0,00000E+00

48 2 4.38311E+01 4.43311E+01 2.41421E+04 2.46971E+04 0.00000E+00
49 2 4.48311E+01 4,53311E+01 2.52562E+04 2.58238E+04 0.00000E+00

1

*50 2 4.58311E+01 4.63311E+01 2.63955E+04 2.69757E+04 0.00000E+00
'

51 2 4.68311E+01 4.73311E+01 2.75600E+04 2.81526E+04 0.00000E+00
52 2 4.78311E+01 4.83311E+01 2.87495E+04 2.93548E+04.0.00000E+00
53 2 4.88311E+01 4.93311E+01 2.99642E+04 3.05820E+04 0.00000E+00
54 2 4.98311E+01 5.03311E+01 3.12040E+04 3.18344E+04 0.00000E+00 ' i
55 '2 5.08311E+01 5.13311E+01 3.24690E+04 3.31119E+04 0.00000E+00
56 2 5.18311E+01 5.23311E+01 3.37591E+04 3.44146E+04 0.00000E+00
57 2 5.28311E+01 5.33311E+01 3.50743E+04 3.57424E+04 0.00000E+00 |
58 2 5.38311E+01 5,43311E+01 3.64147E+04 3.70953E+04 0.00000E+co
59 5.48311E+01 3.77802E+04
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outer inner 1 - balance algenvalue 1 - source 1 - scatter 1 - upscat som?ch time
iter iters ratio ratio ratio parametsr (min)

1 0 4.44089E-16 1.10275E+00 5.86581E-01 1.00000E+00 0.00000E+00 0.00000Etti 0.0733
2 '224 1.08057E-02 1.01784E+00 -2.18874E+00 -6.35901E-01 -5.80850E-02 0.00000E+00 0.4387 |.

3- 436 4.36977E-03 1.07039E+00 8.20670E-02 -2.45986E-01 -1.94265E-02 0.00000E+00 0.7882 i
4 637 2.31211E-03 1,0542BE+00 6.421084-02 -1.43903E-01 -9.45361E-03 0.00000E+00 1.1233 |

| 5 832 1.24085E-03 1.04022E+00 4.32952E-02 -8.5'/253E-02 -4.89558E-03 0.00000E+00 - 1.4503 ;
'

I 6 '1012 6.70143E-04 1.03058E+00 2.68844E-02 -4.94612E-02 -2.60705E-03 0.00000E+00 1.cas!
7' 1185 3.62678E-04 1.02459E+00 1.58786E-02 -2.78594E-02 -1.40781E-03 0.00000E+00 2.0563 1 ;

8 1353 1.95355E-04 1.02110E+00 9.07598E-03 -1.54671E-02 -7.62386E-04 0.00000E+00 2.3482 |
9 1519 1.04467E-04 1.01912E+00 5.07349E-03 -8.48146E-03 -4.12043E-04 0.00000E+00' 2.6373 |>

' 10 1683 5.54898E-05 1.01801E+00 2.79677E-03 -4.60553E-03 -2.22139E-04 0.00000E+00 2.9242 .

11 1841 2.92192E-05 1.01740E+00 1.52751E-03 -2.48211E-03 -1.19255E-04 0.00000E+00 3.2033
. 12 1999 1.515551-05 1.01706E+00 8.25996E-04 -1.32615E-03 -6.34363E-05 -5.00000E-02 3.4815

'elapsed time 3.48 min.-

13 2183 -1.83941E-04 9.95887E*01 2.77978E-02 -4.05851E-02 6.17226E-04 -5.00000E-02 3.7963
14 2352 -1.90716E-05 9.91445E-01 -1.44799E-03 5.63855E-03 7.79374E-05 -5.00000E-02 4.0893- i

'
15 2506 -2,47134E-06 9.91097E-01 -2.51837E-04 6.92310E-04 1.27600E-05 -4.36612E-02 4.3558

- .elopeed time 4.36 min. .;
16 2673 2.67851E-05 9.91751E-01 -3.73029E-03 5.18431E-03 -9.00051E-05 +4.36412E-02 4.6477 '

17 2834 4.27837E-06 9.94288E-01 2.61564E-04 -8,51934E-04 -1.64449E-05 -3.33366E-02 4,9305

. - elapsed time 4.93 min.
'-18 3002 4.30745E-05 9.98695E-01 -5.81604E-03 7.98187E-03 -1.480=5E-04 -3.33366E-02 5.2237

19 3168 5.62578E-06 9.99626E-01 3.96024E-04 -1,34749E-03 -2.22951E-05 -3.30858E-02 5.5128
- ' elapsed time 5.51 min. >

20 3326 1.99494E-06 9.99797E-01 -3.98012E-05 -2.91435E-05 -8.33816E-06 ~3.24689E-02 5.7922 '

- elapsed time 5.79 min. J

21 3393 5.19110E-06 1.00002E+00 -3.27535E-04 4.62926E-04 -1.42541E-05 -3.24689E-02 5.9055
22 3482 -7.12438E-08 1.00018E+00 2.19508E-05 -1.23864E-04 -1.47295E-06 -3 26014E-02 6.0602

- *inpsed tiet 6.06 m!n.
23 3554 -1.37448E-06 1.00014E+00 7.88329E-05 -1.24177E-04 3.04572E-06 -3.27471E-02 4.1867

- elapsed time 6.19 min.

24 3614 -1.53360E-06 1.00007E+00 7.65498E-05 -9.67903E-05 3.94358E-06 -3.27471E-02 ' 6.2*/
grp to grp inner afd max ilux mst maz, scale coarse

i

i iters int. 65terence int. factor mesh
l

1 1 1 45 2.47116F-05. 58 9.99988E-01 7
2 2 1 1 2.17848E-05 58 9.99988E-01 10
3 3 1 1 2.18925E-05 6 1.00001E+00 11
4 4 1 1 2.26674E-05 5 1.00001E+00 14

| 5 5 1 1 1.90894E-05 4 1.00001E+00 18 -
| 6 6 1- 1 1.44391E-05 3 1.00001E+00 20
! 7 7 1 3 1.09434E-05 2 1.00001E+00 29

8 8 1 3 9.13109E-06 -2 1.00001E+00. 46 -
9 9 1 2 6.79439E-06 1 1.00001E+00 58

- 10 10 1 2 5.50950E-06 1 1.00001E+00 58
11 11 1 25. 5.78935E-06 25 1.00001E+00 58
12 12 1 25 5.81073E-06 25 1.00000E+00 58
13 13 1 25 5.64604E-06 .26- 1.00000E+00 58 .
14 14 1 26 5.29753E-06 26 1.00000E+00 58 -
15 15 1 25 .5.58775E-05 26 1.00003E+00 . 58
16 16 1 26 6.27473E-05 26 1.00002E+00 ' 58
17 17 1 26 6.87696E-05 23 1.00001E+00 58
18 18 1 26 6 90401E-05 26 1.00001E+00 58
19 19 1 26 6.45048E-05 26 1.0000ZE+00 -58
20 20 1 54 6.50264E-05 54 9.99944E-01 58

22 22 1 58 5.48698E-05 58 9.99963E-01 - 58 - . |
21 21 1 54 8.36161E-05' 54 9.99965E-01 58

'

23 23 1 20 1.02874E-05 21 1.00002E+00 58
24 24 1 52 1.62143E-05 53 1.00003E+00 58

' 25 25 1 54 2.40294E-05 54 1.00003E+00 58
26 26 1 54 2.68272E-05 54' 1.00006E+00 58-

,
. 27 27 1 53 4.24764E-05 53 1.00006E+00. 58 '
25 3641 2.37176E-10 1.00002E+00 -3.26999E-06 3.39280E-05 4.36129E-07 -3.27471E-02- 6.3533 !

final monitor

i
~ elapsed time 6.35 min.

lambda 1.00002E+00 production / absorption 1.00293E+00 angular flux on 16
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primary module access and input record ( scale driver - 10/31/90 - 14:00 l'.
' module CSASI will be called ;

UO2F2 SOLUTION SEARC8 CYLINDER _ 00XCYSR1.CJW
27GROUPNDF4 . INFHOFMEDIUM ;

SQLNUO2F2 1~1600.0 0 1.0 293 92235 5.02 92238 94.98 END .J
E20 2' 1.0 293 END
END CCHP

secondary module o00008 has been -called. js

module oco008 is finished, !

' secondary module oco002 has been called.
module oDo002 is finished.

'

I

secondary module o00007 has been called.
t- ' module o00007 is finished. |

module esast .As finished.
'

_;
- modulo XSDRN will be called

CYLINDER SEARCH UO2F2 SOLUTION DENSITY 1600 G U/L
'0$$ A3 2 E ,

18$. 2 2 51 1 0 2 2 16 3 4
10 50 0 0 0 i

' 283 -2 0 0 0 0 0-1000 |

3$$ 00010 0 0 0'0 0 j
00 5

'
5** A4 0 *1 E.

T.
,

13$$ 12 +

14$$ 12
15** F1 '

'
T *

'
34** F1

T i
35** 1510 34I14,25 49.25 '

36$8 16R1 35R2 -

39$$ 12
40$$ F3 ;

41** 10 '

-T
WARNING: an "IND" statement is assumed at and of input file

module madra is finished.

.
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CY!.INDER SEARCH UO2F2 SOLUTION DENSITY 1600 0 U/1,
'

a
I

.
. volume prod densityint. sone number radius int, midpoint

area _. 2.27399E+00 4.86640E-031- 1. 0.00000E+00 4.25392E-01 0.00000E+00
2- 1 8.50783E-01.1.27617E+00 5,34563E+00 6 82196E+00 1.45230E-02 j

3 1 1.70157E+00 2.12696E+00 1.06913E+01 1.13699E+01 2.39496E-02 '

4 1 2.55235E+00 2.97774E+00 1.60369E+01 1.59179E+01 3.30006E-02 +

5 1 3.40313E+00 3.82852E+00' 2.13825E+01 2.04659E+01 4.15217E-02 ,

| 6 1 4.25392E+00 4.67931E+00 2,67281E+01 2.50138E+01 4.93910E-02 .9
'

7 'a 5.10470E+00 5.53009E+00 - 3.20738E+01 2.95618E+01 5.64553E-02 !

8. 1 5.95548E+00 6.38087E+00 3.74194E+01 3.41098E+01 6.26525E-02 .,

9' 1- 6.80627E+00 7.23166E+00 4.27650E+01 3.86578E+01 6.78517E-02 |
'

10, 1 7.65705E+00 8.08244E+00 4.61107E+01 4.32057E+01- 7.21594E-02
11 1 8.50783E+00 8.93322E+00 .5.34563E+01 4.77537E+01 7.55818E-02 -!

*

- 12 1 9.35862E+00 9.78401E+00 5.88019E+01 5.23017E+01 7.87905E-02
13 1 1.02094E+01 1.06348E+01 6.41476E+01 5.68496E+01 8.24571E-02 ;[

' la .1 1.10602E+01 1.14856E+01 6,94932E+01 6.13976E+01 8.95198E-02
15 1 1.19110E+01 1.23364E+01. 7.48388E+01 6.59456E+01 1.03839E-01 >

16 1 1.2141ZEt K 1.31871E+01 ~8.01844E+01 7.04936E+01 1.43426E-01 v

_ 17 2 f}[16125E+0ll1.41125E+01_8.55301E+01 8.86717E+01 0.00000E+00 .{
18 2 1.46125E+01 1.51125E+01 9.18133E+01 9.49548E+01 0.00000E+00 ,

19 2 1.56125E+01- 1.61125E+01 9.80964E+01 1.01238E+02 0.00000E+00 j
20 2 1.66125E+01 1.71125E+01 -1.04380E+02 1.07521E+02 0.00000E+00
21. 2 1.76125E+01 1.81125E+01 1.10663E+02 1.13804E+02 0.00000E+00

*

22 .2 1.86125E+01 1.91125E+01 1.16946E+02 1.20088E+02 0.00000E+00
23 2 1.96125E+01 2.01125E+01 1.23229E+02 1.26371E+02 0.00000E+00 *

.24 2 2.06125E+01 2.11125E+01 1.29512E+02 1.32654E+02 0.00000E+00 'j
25 2 2.16125E+01 2.21125E+01 1.35796E+02 1.38937E+02. 0.00000E+00 |
26 2 2.26125E+01 2.31125E+01 1.42079E+02 1.45220E+02 0.00000E+00
27 2 2.36125E+01 2.4112SE+01 1.48362E+02 1.51504E+02 0.00000E+00

,

- 28 2 2.46125E+01 2.51125E+01 1.54645E+02 1.57787E+02 0.00000E+00 .- p
;

29- 2 2.56125E+01 2.61125E+01 1.60928E+02 1.64070E+02 0.00000E+00:
'

30 2 2.66125E+01 2.71125E+01 1.67211E+02 1.70353E+02 0.00000E+00
*31 2 2.76125E+01 2.81125E+01 1.73495E+02 1.76636E+02 0.00000E+00

32 2 2.86125E+01 2.91125E+01 1.79778E+02 1.82919E+02 0.00000E+00 .:

- 33 2 2.96125E+01 3.01125E+01 1.86061E+02 1.89203E+02 0.00000E+00 ;|
'

34 2 3.06125E+01 3.11125E+01' 1.92344E+02 1.95486E+02 0.00000E+00 ';
'

35 2 3.16125E+01 3.21125E+01 1.98627E+02 2.01769E+02 0.00000E+00
36 2 -3.26125E+01 3.31125E+01 2.04911E+02 2.08052E+02 0.00000E+00 ~ ~'

37 2 3.3612SE+01 3.41125E+01 2.11194E+02 2.14335E+02- 0.00000E+00 .j
38 2 3.46125E+01 3.51125E+01 2.17477E+02 2.20618E+02.0.00000E+00 i

-39 2 3.56125E+01 3.61125E+01 2.23760E+02 2.26902E+02 0.00000E+00 [
40 2 3.66125E+01 3,71125E+01 2.30043E+02 2.33185E+02 0.00000E+00 .i

41 2 3.76125E+01 3.81125E+01 2.36327E+02 2.39468E+02 0.00000E+00 -|
'42 2 3.86125E+01 3.91125E+01 2.42610E+02 2.45751E+02 0.00000E+00 ?

43 2 3.96125E+01 4.01125E+01 2.48893E+02 2.52035E+02-0.00000E+00 |

44 2 4.06125E+01 4.11125E+01 2.55176E+02 2.58317E+02 0.00000E+00 ;

fi45 2 4.16125E+01 4.21125E+01 2.61459E+02 2.64601E+02 0.00000E+00 4 i

46 2 4.26125E+01 4.31125E+01 2.67742E+02 2.70884E+02 0.00000E+00 <f
67- 2 4.36125E+01- 4.41125E+01 2.74026E+02 2.77168E+02-0.00000E+00 ,!
'48 2 4.46125E*01 4.51125E+01 2.80309E+02 2.83450E+02. 0.00000E+00 ')<

49 2 4.56125E+01 4.61125E+01 2.86592E+02 2.89733E+02 0.00000E+00 -

50 2 4.66125E+01 4.71125E+01 2.92875E+02 2.96017E+02 0.00000E+00 |
51 2 4.76125E+01 4.81125E+01 2.99158E+02 3.02300E+02 0.00000E+00 6

52 4.86125E+01 3.05442E+02 .
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outer inner 1 - balance e18envalue 1 - source 1 -. scatter 1 - upscat search time |

ratio ratio ratio parameter (min)Ster iters
. 6.18349E-01 1.00000E+00 0.00000E+00 0.00000E+00 0.08421 0 0.00000E+00 1.09018E+00

2 215 1.16258E-02 9.69777E-01 -2.39204E+00 -6.74785E-01 -6.01798E-02 0.00000E+00 1.3657 {
3 416 4.07796E-03 1.04962E+00 8.67567E-02 -2.61966E-01 -1.76701E-02 0.00000E+00 2.5703 ;

4 609 1.95761E-03 1.04357E+00 6.05892E-02 -1.3533BE-01 -7.87640E-03 0.00000E+00 3.7293 f5 794 9.77464E-04 1.03517E+00 3.70320E-02 -7.32350E-02 -3.83161E-03 0.00000E+00 4.8453
6 969 4.96898E-04 1.0.'917E+00 2.11844E-02 -3.90236E-02 -1.93644E-03 0.00000E+00 5.9043
7 1136 2.53996E-04 1.02 iS3E+00 1.16751E-02 -2.06009E-02 -9.95104E-04 0.00000E+00 6.9198'
8 1302 1.29747E-04 1.07344E+00 6.29635E-03 -1.07984E-02 -5.14774E-04 0.00000E+00 7.9293
9 1463 6.64168E-05 1.02225E+00 3.36641E-03 -5.63861E-03 -2.68267E-04 0.00000E+00 e.9108 1

j!10 1613 3.40120E-05 1.02158E+00 1.79718E-03 -2.94721E-03 -1.40589E-04 0.00000E+00 9.8317
11 1763 1.73753E-05 1.02119E+00 9.60360E-04 -1.54298E-03 -7.39581E-05 -5.00000E-02 10.7525

- elapsed time 10.75 min.
'12 1945 -1.40438E-04 1.00180E+00 2.45002E -02 -3.58241E-02 4.64023E-04 -5.00000E-02 11.8530

13 2114 -7.74133E-06 9.97815E-01 -7.46265E-04 4.01698E-03 3.27870E-05 -5.00000E-02 12.8792 ,

14 2280 4.18197E-07 9.97553E-01 -3.42458E-05 2.39758E-04 -1.09416E-06 -4.8120ZE-02 13.8888
- elapsed time 13.89 min.

,

15- 2440 7.21176E-06 9.98224E-01 -9.15397E-04 1.28923E-03 -2.49126E-05 -4.49933E-02 14.8663 t

)- elapsed time 14.87 min.
.

15.8442
'

' 16 2600 1.10889E-05 9.99589E-01 -1.50566E*03 1.96077E-03 -3.85550E-05 -4.49933E-02
17 2758 1.08558E-06 9.99851E-01 9.40755E-05 -3.44286E-04 -5.04658E-06 -4.48018E-02 16.8098

elapsed time 16.81 min. - I-

18 2916 8.10723E-07 9.99932E-01 -7.10135E-05 8.51238E-05 -3.37540E-06 -4.47345E-02 17.7765 i
!- elapsed time 17.78 min.

.

18.1298
6

19 2974 2.68374E-07 9.99977E-01 -2.59/97E-05 2.09774E-05 -1.46799E-06 -4.47345E-02
Brp to Srp inner afd max, flux amt max. scale coarse ,

iters int, difference int. factor mesh -
1 1 1 1 2.53232E-05 9 1.00001E+00 6 3

!2 2 1 1 2.38040E-05 6 1.00001E+00 9

3 3 1 1 2.66680E-05 6 1.00001E+00 10E '

4 4 1 1 2.77940E-05 5 1.00001E+00 12
5 5 1 1 2.34433E-05 4 1.00001E+00 16
6 6 1 4 2.10877E-05 3 1.0000ZE+00 17 . .

7 7 1 1 1.59914E-05 2 1.00002E+00- 26. i

8 8 1 3 1.46651E-05' 2 1.00002E+00. .43 |

9 9 1 1 1.47995E-05- 2 1.00002E+00 43- j
10 10 1 1 1.29493E-05 1 1.00002E+00 $1
11 11 1 1 1.22659E-05 1 1.00002E+00 $1
12 12 1 - 1.43938E-05 1 1.00001E+00 51 '

13 13 1 1 1.46570E-05. I 1.00001E+00' 51
14 14 1. I 1.41548E-05 1 1.00001E+00- 51 '

15 15 2 51 1.73533E-07- 40 '1.00000E+00: 51' .- {
16 - 16- 2 .51 5.14056E-07 51 1.00000E+00 51

'

17 17 2 51 .5.93972E-07 51 1.00000E+00 51 j
18 18 2 51 -5,78834E-07 51 1.00000E+00 ;51- J
19 19 2 51 7.00736E-07 51 1.00000E+00 51
20 20 2 51. 5.89138E-07 40 1.00000E+00 51
21 21 2 51 '8.02459E-07 51 1.00000E+00 - 51 Ii
22 22 1 51 8.52311E-05 51 9.99943E-01 '514 1

l23- 23 1 .44 8.20147E-06 43 1.00001E+00 . 51 .
24 '24 1 441 2.35675E-05 44 1.00005E+00 51 |
25 25 1 44 3.42001E-05 44 1.00005E+00. $1
26 26 1 43 3.74601E-05 .44 1.00008E+00 51
27 27 l' '43 .5.98229E-05 44 1.00009E+00 51

20 3008 -3.78552E-08 9.99987E-01 1.62610E-06 -1.24790E-05 -6.94268E-08 -4,47345E-02 18.3882
final monitor

'

lembon 9.99986E-01 production / absorption 1.00223E+00- an8ular flux on .16-
- elapsed time 18.39 min.

-1
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primary module access and input record ( scale driver - 10/31/90 - 14:00 )
'- module CSASI will be called i

UD2F2 SOLUI!ON SEARCH SLAB. UCXSLSR1.CJW
27GROUPNDF4 INFIKPNEDIUM
90LNUO2F2 1 1600.0 0 1.0 293 92235 5.02 92238 94.98 END
H2O 2 1.0 293 END
END COMP , ..

.szcondary module o0o008 has been called.
module o00008 is finished. ,

secondary module oDo002 has been called.
module o00002 is finished,

secondary module oco007 has been called,
module o00007 is finished,

module esasi is finished.
'

modulo XSDRN will be called
SLAB SEARCH UO2F2 SOLUTION DENSITY 1600 G U/L
0$$ A3 2 E

.
,

183 125010 2 2 16 3 4
-10 50 0 0 0 'f
2$$ -20000 0-1000
388' O O 0 1 0 00000

00
$** A4 0 ,1 E

T
13$$ 12
14$$ 12
15** F1

T
34** F1

'

7
35** 910 3917.1 47.1
36$8 10R1 40R2
39$$ 12
40$$ F3
41** 10

7
WARNING: an "END" statement is assumed at and of input file

module xsdrn is finished. 't
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ELAB SEARCH UO2T2 SOLUTION DENSITY 1600 G U/L !
int.' sone number- . radius int. midpoint aren volume prod density }

1| 1- 0.00000E+00 3.29914E-01' 1,00000E+00 6.59829E-01 9.35041E-02 i-

2 1 6.59829E-01 - 9.89743E-01 1.00000E+00 6.59829E-01 9.30956E-02 ;

3- 1 1.31966E+00 1.64957E+00 1.00000E+00 6.59829E-01 9.23263E-02 {
4 - 1 1.97949E+00 2.30940E+00 1.00000E+00^ 6.5982BE-01 9.14629E-02 [
5: 1 2.63931E+00 2.96923E+00 1.00000E+00 6.59829E-01 9.07299E-02 j

6 1 3.29914E+00- 3,62906E+00 1.00000E+00 6.59829E-01 9.09474E-02 +

7 1 3.95897E+00 4.28889E+00 1.00000E+00 6.59828E-01 9.28837E-02
8 1 4.61880E+00 4.94871E+00 .1.00000E+00 6.59829E-01 9.90338E-02
9 1 5.27863E+00 5.60854E+00- 1.00000E+00. 6.59829E-01. 1.12096E-01 i

10 1 5.93846E+00 6.26837E+00 1.00000E+00 6.59829E-01 1.43949E-01 I

.-){ 2_ .{f[f952iEI6[]7.09829E+00 1.00000E+00 1.00000E+00 0.00000E+00 ;
12 2 7.59829E+00 8.09829E+00 1.0000GE+00 1.00000E+00 0.00000E+00 )

-13- 2 8.59829E+00 9.09829E+00 '1.00000E+00 1.00000E+00 0.00000E+00 '

14 2 9,59829E+00 1.00983E+01 1.00000E+00 1.00000E+00 0.00000E+00

R16 2- 1.15983E+01 1.20983E+01 - 1.00000E+00 1.00000E+00 .0.00000E+00
, f15 2 1.0$983E+01 1.10983E+01 1.00000E+00 1.00000E+00 0.00000E+00

[
17 2 1.25983E+01 .1.30983E+01 1.00000E+00 1.00000E+00. 0.00000E+00 - |
18 2 1.35983E+01 1.40953E+01 1.00000E+00 1.00000E+00 0.00000E+00 e 4

19 2 1.45983E+01 1.50983E+01 1.00000E+00 -1.00000E+00.0.00000E+00. |
*'20 2 1.55983E+01 1.60983E+01 1.00000E+00 9.99999E-01 0.00000E+00

21 2 1.65983E+01 1.70983E+01 1.00000E+00 1.00000E+00 0.00000E+00 *

22 2 .1.75983E+01 1.80983E+01 1.00000E+00 1.00000E+00 0.00000E+00 :

23 2 1.85983E+01 1.90983E+01 1.00000E+00 1.00300E+00 0.00000E+00 f
24 2 1.95983E+01 2.00983E+01 1.00000E+00 1.00000E+00 0.00000Z+00
25 2 2.05983E+01. 2.10983E+01 1.00000E+00 1.00000E+00 0.00000E+00
26. 2 2.15983E+01 2.20983E+01 1.00000E+00 1.00000E+00 0.00000E+00
27 2 2,25983E+01 2.30983E+01 1.00000E+00 1.00000E+00 0.00000E+00
28 2 2.35983E+01 2.40983E+01 1.0000LE400 1,00000E+00 0.00000E+00

,

29 2 2.45983E+01 2.50983E+01 1.00000E+00 1.00000E+00 0.00000E+00' l

30 2 2.55983E+01 2.60983E+01 1.00000E+00 1.00000E+00 0.00000E+00.
31 2 2.65983E+01 2.70983E+01 1.00000E+00 1.00000F'00 0.00000E+00
32 2 2.75983E+01 .2.80983E+01 1.00000Et00 1.00000E+00 0.00000E+00
33 2 2.85983E+01 2.90983E+01 1.00000E+00 1.00000E+00 0.00000E+00
34 2 2.95983E+01 3.00983E+01 1.00000E+00 1.00000E+00 0.00000E+00 !
35 2 3.05983E+01 3.10983E+01 1.00000E+00 9.9999BE-01 0.00000E+00 i

36 2 3.15983E+01 3.20983E+01 1.00000E+00 9.99998E-01 0.00000E+00 |'
37 2' 3.25983E+01 3.30983E+01' 1.00000E+00 1.00000E+00 0.00000E+00

.; 38 2 3.35983E+01 3.40983E+01 1.00000E+00 1.00000E+00 0.00000E+00 '

39 2 3.45983E+01 3.50983E+01 1.00000E+00 1.00000E+00 0.00000E+00 i

40 2 3.55983E+01 3.60983E+01 1.00000E+00 1.00000E+00 0.00000E+00 ,

41 2 3.65983E+01 3.70983E+01 1.00000E+00 1.00000E+00 0.00000E+00 :
42 2 3.75983E+01 3.80983E+01 1.00000E+00 1.00000E+00. 0,00000E+00 [
43 2 3.85983E+01 3.90983E+01 1.00000E+00 1.00000E+00 0.00000E+00
44 2 3.95983E+01 4.00983E+01 1.00000E+00 1.00000E+00 0.00000E+00

'
45 2 4.05983E+01 4.10983E+01 -1.00000E+00 1.00000E+00 0.00000E+00

'
46 2 4.15983E+01 .4.20983E+01 1.00000E+00 1.00000E+00 0.00000E+00
47 - 2 4.25983E+01 4.30983E+01 1.00000E+00 1.00000E+00 0.00000Et00 *

48 2 4.35983E+01 4.40983E+01 1.00000E+00 1.00000E+00 0.00000E+00 ,

49 2 4.45983E+01 4.50983E+01 1.00000E+00 1.00000E+00 0.00000E+00 !

50 2 4.55983E+01 4.60983E+01 1.00000E+00 1.00000E+00- 0.00000E400
'

51 4.65983E+01 1.00000E+00
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outer inner J 1 - belance e18envalue 1 - source 1 - scatter 1 - upsest search time i

Ater itere ratio ratio ratio parameter (min) |
1 0 1.11022E-16 1.07278E+00 6.62853E-01 1.00000E+00 0.00000E+00 0.00000E+0D 0.0678 j
2 215 1.23714E-02. 9.22337E-01 -2.76563E+00 +7.11313E-01 -6.16021E-02 0.00000E+00 0.3250 j
3 413 3.70248E-03 1.03429E+00 8.86197E-02 -2.77748E-01 -1.56495E-02 0.00000E+00 0.5673 1

4 609 1.60463E-03 1.03790E+00 5.47274E-02 -1.24003E-01 -6.36094E-03 0.00000E+00 0.8073
5 795 7.38446E-04 -1.03456E+00 3.01023E-02 -6.01446E-02 -2.88365E-03 0.00000E+00 1.0382
6 .972 3.51449E-04 1.03137E+00 1.58513E-02 -2.94354E-02 -1.37784E-03 0.00000E+00 1.2615
7 1140 1.72084E-04 1.02914E+00 8.27526E-03 -1.46024E-02 -6.83522E-04 0.00000E+00 1.4765 1

8 1298 8.64317E-05 1.02772E+00 4.35472E-03 -7.38855E-03 -3.49697E-04 0.00000E+00 1.6823 .

9 1442 4.45344E-05 1.02683E+00 2.33158E-03 -3.82459E-03 *1.84153E-04 0.00000E+00 1,8757 I

10 1592 2.35289E-05 1.02628E+00 1.27519E-03 -2.02971E-03 -9.96708E-05 0.00000E+00 2.0742
11 1742 1.27575E-05 1.02594E+00 7.14260E-04 -1.10535E-03 -5.54395E-05 -5.00000E-02 -2.2728

- elapsed time 2.27 min. I

12 1928 -9.37330E-05 1.01058E+00 1.86847E-02 -2.77843E-02 3.01649E-04 -5.00000E-02 2.5055 !'
13 2102 -5.94140E-06 1,00788E+00 -4.36749E-04 2.60854E-03 2.15565E-05 -5.00000E-02 -2.7262
14 2253 -1,67432E-06 1.00779E+00 -6.27346E-05 2.06985E-04 4.49081E-06 -6.55163E-02 2.9257 i

!'- elapsed time 2.93 min.
.

6.04BB6E-03 -8.63549E-03 1.14017E-04 -6.55163E-02 3.1472 ]15 2428 -3.48614E-05 1.00288E+00
16 2593 -3.78132E-06 1.00201E+00 -2,42155E-04 1.03562E-03 1.40927E-05 -7.04691E-02 3.3597

-- elepned time 3.36 min. .

'17 2758 -1.28837E-05 1.00044E+00 1.89397E-03 -2.63788E-03 4.26956E-05 -7.04691E-02 3.5728
18 2851 -8.84973E-07 1.00010E+00 -8.81543E-05 3.79404E-04 6.68784E-06 -7.06029E-02 3.6900

- elapsed time- 3.69 min.
..

3.7283
j

19 2882 4.45150E-08 1.00003E+00 3.51983E-05 -2.15801E-05 3.95325E-06 -7.06639E-02
- elapsed time 3.73 min.

20 2909 4.79391E-07 1.00000E+00 1.03116E-05 -1.58176E-06 2.35186E-06 -7.06639E-02 3.7632 |

Brp to Brp inner afd max. flux maf max scale coarse f
itere int. difference int. factor mesh i

'
1 1 1 29 9.24713E-06 50 9.99993E-01 6,

2 2 1 20 8.23754E-06 50 9.99993E-01 8 I

3 3 1 50 6.84571E-06 50 9.99996E-01 10
4 4 1 48 7.46560E-06 50 9.99997E-01 12 |
5 5 1 47 5.59236E-06 49 9.99996E-01 16
6 6 1 48 4.78934E-06 47 9.99996E-01 16
7 7 1 48 4.01289E-06 47 9.99995E-01 24
8 8 1 46 3.50215E-06 46 9.99995E-01 45

I - 9 9 1 50 6.47058E-06 50 9.99994E-01 45
10 10 1 50 5.12172E-06 50 9.99995E-01 45

,

il 11 1 50 4.27949E-06 50 9.99995E-01 .45 )
12 12 1 50 5.17450E-06 50 9.99996E-01 45 |
13 13 1 50 5.43549E-06 50 9.99996E*01 45

'

14 14 1 50 5.34173E-06 - 50 9.99996E-01 45- !
15 15 1 38 6.89166E-05 38 9.99967E-01 45 .i
16 16 1 38 7.98764E-05 38 9.99975E-01 45 |
17 17 1 38 8.65071E-05 381 9.99984E-01-- 45 j
18 18 1 .38. 8.79697E-05 38 9.99984E-01 45
19 19 1 38 8.73893E-05. 38 9.99974E-01 45
20 20 1 38 8.39052E-05 38 9.99928E-01 43 3

21 21 2 9 2.14949E-06 8 1.00000E+00 55 ,

22 22 1 18 4.87636E-05 18 1.00003E+00 50 .
23 23 1 38 1.60338E-05 38 1.00003E+00 50
24 24 1 38 2.76717E-05 .38 1.00005E+00 50

.

'
25 25 1 38 3.84266E-05'~ 38 1.0000$E+00 50'
26' 26 1 37 4.10100E-05 ' 38 1.00009E+00 , 50

27 27 1 37 6.50986E-05 38 1.00010E+00' 50 ' i

21 2937 -3.76988E-08 1.00003E+00 -9.49150E-06 1.81638E-05 1.22419E-06 -7,06639E-02 3.8137 |
final monitor

lambda 1.00003E+00 production / absorption 1.00072E+00 angular flux'on 16
elapsed time 3.81 min.
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primary module access and input record (' scale driver - 10/31/90 - 14:00 )
andule CSASI will be called*

102F2 301,UTION SAFE VOLUME 3FEIRE UCXSPSF1,CJW

- 27GROUPNDF4 . INFilotNEDIUM
SOLNUO2F2 .1 1600.0 0 1.0 293 92235 5.02 92238 94,98 END

E20 2 1.0 293 END
END CCMP

secondary module o00008 has been called,
module o00008 is finished,

secondary module o0o002 has been called.
module oco002 is finished.
. secondary module o00007 - . has been called.'

,

module oco007 is finished
module esosi is finished.

- modulo XSDRN will be called r
'

SPHERE SAFE VOLUME =26.9L UC?F2 SOLUTION DENSITY 1600 G U/L
OS$ A3 2-E
IS$ 325810 2 2 16 3 1
.10 50 0 0 0

238 -20000 0-1000
3$$ 00010 00000

00
5** A4 0 0 E

T
1338 12
14$$ 12
15** F1

7
34**' F1

7
35** 2210 34118.588 53.588
3633 23R1 35R2
39$$ 12
40$$ F3

7
WARNING: an ''END statement is assumed at end of input file

module xadzn is finished.
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outer inner 1 - balance e18envalue l'- aource 1 - scatter 1 - upscat ' search time

iter iters . ratio ratio ratio parameter (min)
1 0 1.11022E-16 1.09312E+00 6.07915E-01 1.00000E+00 0,00000E+00 0.00000E+00 0.0750

s

4- 2 227 1.18192E-02; 9.59357E-01 -2,28728E+00 -6.85350E-01 -6.10798E-02 0.00000E+00 0.4440 .;

3 442 4.47759E-03 1.01733E+00 9.81317E-02 -2.80410E-01 -1.91056E-02 0.00000E+00 0.7975
4 645 2.20119E-03 1.00204E+00 7.32573E-02 -1.54 898E-01 -8.67094E-03 . 0.00000E+00 1.1343

*- 5 843 1.10636E-03' 9.88269E-01 4.66273E-02 -8.64072E-02 -4.23015E-03 0.00000E+00 1.4657'
,

6 1026 5.62710E-04 9.79076E-01 2.72633E-02 -4.66064E-02 -2.13437E-03 0.00000E+00 1.7768
7 1200 2.87628E-04 9.73589E-01 1.51909E-02 -2.47183E-02 -1.09514E-03 0.00000E+00 2.0773 .

8 1369 1.46547E-04 9.70515E-01 8.22004E-03 -1.29759E-02 -5.64575E-04 0.00000E+00- 2.3702 {
;

9 1535 7.42158E-05 9.68834E-01 4.3694BE-03 -6.75113E-03 -2.91125E-04 0.00000E+00 2.6595-
10 169$ 3.73277E-05 9.67921E-01 2.30027E-03 -3.48880E-03 -1.50013E-04 0.00000E+00 2.9405
11 1849' 1.85125E-05 9.67432E-01 1.20141E-03 -1.79162E-03 -7.68451E-05 0.00000E+00 3.2132

'

-

12 1998 9.03447E-06 .9.67169E-01 6.24257E-04 -9.12266E-04 -3.91481E-05 0.00000E+00 3.4815
13 2153 4.31893E-06 9.67026E-01 3.23900E-04 -4.60886E-04 -1.98315E-05 0.00000E+00 3.7560
14 2307 2.00159E-06 9.66948E-01 1.67919E-04 -2.30878E-04 -9.97027E-06 0.00000E+00 4.0297
15 2456 8.73296E-07 9.6690$E-01 8.67267E-05 -1.14132E-04 -4.92778E-06 0.00000E+00 4.2970

grp to srp inner afd max, flux maf max. scale coarse
iters int. difference int. factor mesh

1 1 2 20 1.14505E-05 56 1.00000E+00 7

2 2 1 1 9.35554E-05 6. 1.00005E+00 10
3 3 2 19 1.12807E-05 24 1.00000E+00 11 -}
4 4 2 20 7.93979E-06 25 1.00000E+00 14 i

5 5 1 1 9.19295E-05 4 1.00006E+00 18-
6 6 1 1 7.59714E-05 3 1.00007E+00 20 ,

7 7 1 1 6.23995E-05 2 1.00008E+00 29 J

8 8 1 1 5.70760E-05 2 1.00008E+00 46 .

9 9 1 1 5.81974E-05 2 1.00008E+00 46
10 10 1 1 5.79425E-05 2 1.00008E+00 46 - [

11 11 1 1 5.48925E-05 1 1.00008E+00 58 - ,

'
12 12 1 1 6.63139E-05 1 1.00006E+00 58
13 13 1 1 6.89929E-05 1 1.00006E+00 58
14 14 1 1 6.78837E-05 1 1.00006E+00 58
15 15 2 15 1.63708E-06 44 1.00000E+00 46 ,

16 16 2 .58 1.73628E-06 58 1.00000E+00- ' 46 ,

17 17 2 58 1.98541E-06 58 1.00000E+00 46- i

18 18 2 58 1.92698E-06 58 1.00000E+00 -58- .!
19 19 2 58 2.29112E-06 58 1.00000E+00 58 1

20 20 2 58 1.83763E-06 44 9.99999E-01 58 *

21 21 2 58 2.65430E-06 58 9.99999E-01- 58 >

22 22 2 58 2.44111E-06 58 9.99999E-01 58
23 23 1 48 2.96291E-05- 48 1.00005E+00 '8- ,.

24 24 'I 48 8.01920E-05 49 1.00015E+00 ' 58 l
25 25 2 57 1.05522E-06 57 9.99999E-01 58 !

26 26 2 58 2.17753E-06 58 '9.99997E-01 58
27 27 2 58 1.71572E-06 58 9.99998E-01 58 .;

16 2497 -7.91749E-11 9.66930E-01 7.24154E-06 -4.59603E-05 -1.74116E-07 0.00000E+00 4.3793
final monitor

lambda 9.66931E-01 produc tion / absorption 9.69981E-01 an8ular flux on' 16 ,

- elapsed time 4.38 min.
,
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if ' primary module access and input record ( scale driver - 10/31/90 - 14:00 ) ''

'

module CSASI: will be called--

UO2F2 SOLUTION SAFE DIAMETER CYLINDER UOXCYSF1.CJW

27GROUPNDF4 - INFHOMMEDIUM
.

._ ,

.SOLNUOZF2' 1 1 1600.0 0 1.0 293 92235 S.02. 92238 94.98 F.ND
H2O 2~ 1.0 293' IND
END COMP

secondary module o00008: has been called,
module o00008- is finished. ,

" istcondary module oro002 has been called,
module o00002 la finished.
'ascondary module o00007-_ has been called.
. module oco007 is finished.

module csant is finished.
modulo XSDRN will be called !-

C7LIWDER' SAFE DIAMETER =25.4CM UO2F2 SOLUTION DENSITY =1600 0 U/L.
0$$ A3 2 E j
188 225110 2 2 16 3 1 'i

~10 50 0 0 0
~

2$$ *2 0 0 0 0 0-1000
3$$' 0 0 0 1 0 00000

00 .;

3$** A4 0 0 E
"

T
.13S$ 12
14$$ 12
15** F1 *

.T
34**-F1 ;

., T

35** 1510 34112.7 47.7
36$$ 16R1 35R2
'39$$ 12
40$$ F3 ;

. T
WAMING: an "END" statement is asswned at end of input file

module madrn. is finished.

.

.

..'

>

e

t'

,

n '

s

,

I

a
'

8

|

-q
i

1
'

'1
.! ,I

t



.. - - - -. . -

l' '4 : -|
e ,

* ||
|

|

|

outer inner 1 - balance e18envalue 1 sourc+ 1 - scatter 1 - upscot search time I

iter iters ratio ratio ratio parameter (min) ]
1 0 -4.44089E-16 1.07755E+00 6.43762E-01 1.00000E+00 0.00000E+00 0.00000E+00 0.0833

|

2 217 1.26241E-02 9.08325E-01 -2.53947E+00 -7.25277E-01 -6.29082E-02 0.00000E+00 1.3757 |

)3 416 4.11296E-03 9.96253E-01 1.02522E-01 -2.98361E-01 -1.71533E-02 0.00000E+00 2.5697
4 613 1.84139E-03 9.90560E-01 6.83897E-02 -1.44571E-01 -7.15561E-03 0.00000E+00 3.7513- i

5 800 8.64363E-04 9.81966E-01 3.9582BE-02 -7.31134E-02 -3.29093E-03 0.00000E+00 4.8773
,

6 979 4.14601E-04 9.76029E-01 2.14100E-02 -3.66098E-02 -1.57917E-03 0.00000E+00 5.9592 '
i

l 7 1150 2.01063E-04 9.72504E-01 1.12098E-02 -1.82692E-02 -7.74899E-04 0.00000E+00 6.9965 i

8 1314 9.81625E-05 9.70505E-01 5.79500E-03 -9.12514E-03 -3.85805E-04 0.00000E+00 7.9953 4

9 1472 4.80637E-05 9.69394E-01 2.98745E-03 -4,57416E-03 -1.94040E-04 0.00000E+00 8.9610 .i

10 1626 2.36576E-05 9.68769E-01 1.54928E-03 -2.30590E-03 -9.87993E-05 0.00000E+00 9.9038
11 1784 1.16852E-05 9.68414E-01 8.11991E-04 -1.17329E-03 -5.09185E-05 0.00000E+00 10.8687
12 1942 5.86155E-06 9.68204E-01 4.34437E-04 -6.05257E-04 -2.68423E-05 0,00000E+00 11.8335
13 2094 2.97641E-06 9.68078E-01 2.37769E-04 -3.19086E-04 -1.44593E-05 0.00000E+00 12.7655 j

14 2243 1.49251E-06 9.68005E-01 1.31946E-04 -1.70957E-04 -7.84292E-06 0.00000E+00 13.6810
15 2387 7.44631E-07 9.67960E-01 7.46404E-05 -9.24a34E-05 -4.32641E*06 0.00000E+00 14.5680

grp to grp inner afd max. flux maf max. scale coarse
iters int. difference int. factor mesh

1 1 1 1 6.28657E-05 10 1.00001E+00 6
2 2 1 16 $.85267E-05 6 1.00003E+00 9

3 3 1 1 6.31644E-05 6 1.00002E+00 10
4 4 1 1 6.47658E-05 $ 1.00002E+00 12
5 5 1 16 6.21044E-05 4 1.00003E+00 16
6 6 1 1 4.35461E-05 3 1.00004E*00- 17
7 7 1 1 3.43047E-05 2 1.00004E+00 26 |
8 8 1 1 3.04635E-05 2 1.00004E+00 43
9 9 1 1 3.01716E-05 2 1.00004E+00 43

,

10 10 1 1 2.92784E-05 2 1.00004E+00 43 ;

11 11 1 1 2.81816E-05 2 1.00004E+00 43
12 12 1 1 3.14478E-05 1 1.00003E+00 ' 51 i

13 13 1 1 3.33192E-05 2 1.00003E+00 43 - i

14 14 1 1 3.11449E-05 1 1.00003E+00 51 !
15 15 2 10 8.9740BE-07 38 1.00000E+00 43 |
16 16 2 51 1.58046E-06 51 1.00000E+00 43 ',17 17 2 51 1.82011E-06 51 1.00000E+00 43
18 18 2 51 1.76967E-06 51 1.00000E+00 43
19 19 2 51 2.12306E-06 51 1.00000E+00 43 t

20 20 2 51 1.66763E-06 37 9.99999E-01 51
21 21 2 51 2.35170E-06 51 9.99999E-01 51 ;

22 22 2. 51 2.12800E-06 51 9.99999E-01 51
23 23 1 42 2.89677E-05 42 1.00005E+00 51
24 24 1 42 7.73182E-05 42 1.00015E+00 51
25 25 2 50 8. 414 SOE-07 37 1.00000E+00 51 i
26 26 2 50 1.76560E-06 37 1.00000E+00 51
27 27 2 51 3.09935E-06 51 9.99997E-01 51 !

16 2425 -3.79793E-08 9.67982E-01 6.92869E-06 -4.07468E-05 -3.75872E-07 0.00000E+00 14.8482 ;
final monitor r

lambda 9 67981E-01 production / absorption 9.70306E-01 angular flux on 16 !

elepsed time 14.85 min. i
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_ prissary endu'1e access and input record ( acale driver - 10/31/90 - 14:00 )
module CSASI will be calleo-,

UO2F2 SOLUTION SAFE THICKNESS SLAB UOXSLSF1.CJW

27GROUPNDF4 INFP0tEEDIUM
SOLNUO2F2 '1 1600.0 0 1.0 293 92235 5.02 92238 94.98 END
E20 2 L0 293 END
END COMP

c=condary module o00005 ~ has been called.
module 00o008 in finished;

'secondary module oDo002 had been called.
module o00002 - is finished.

| socondary module _o00007 has been called.
module o0o007 is finished.
module esasi is finished.

- modulo XSDRN will be called
SLAB EAFE THICKNESS =12.0 UO2F2 SOLUTION DENSITY =1600 G U/L
OS$ A3 2 E

.

18$ 1 2 50 1 0 2 2 16 3 1
10 50 0 0 0

2S$ -20000 0-1000
383 00010 00000

~

'

O0 t
'

$** A4 0 0 E
'

T
13$$ 12
14s3 12
-15** F1

7
34=* F1

7
35** 910 3916.0 46.0

'

36$$ 10R1 40R2
39$$ 12
40$$ F3

7
WARNING: an "END" statement is assumed at end of input file

.. ;

'nodule xsdrn is finished.
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primary module access and input record ( scale driver - 10/31/90 - 14:00 )

module CSABI .. will be called=-

UO2F2 SOLUTION SAFE THICKNESS SLAB UOXSLSF1.CJW
27GROUPNDF4 INFHotNEDIUM
SQLNUOZF2' 1 1600.0 0 1.0 293 .92235 5.02 92238 94.98 END
R20 2 1.0 '293 END
END COMP

secondary module o0o008 has been called.
--module o00008 is finished. !

secondary acdule o00002 - - has been called. !
module o00002 is finished. 1

secondary module o0o007 has been called. i

; module oco007 is finlahed, j
module esast .is-finished.

-. modulo XSDRN ' will be celled
SLAB SAFE THICKNESS =12.0 UO2F2 SOLUTION DENSITY =1600 G U/L
0$$' A3 2 E
-130 1 2 50 1 0 2 2 16 3 1

. 10 50 0 0 0 !

.

'
- 238 -20000 0-1000 |

3$$ 00010 00000
i

,00
i

$** A4 0 0 E
T -i

1333 1 2
1

14$$ 12
15** F1
. T
34** F1

,

T 1

35** -910 3916.0 46.0
-36$$ 10R1 40R2

39$$' 1 2 )'
40S$ F3 |

d

T ;

WANING: an "END" statement is assumed at and of input film
{module madrn is finished. i
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outer inner 1 - balance eigenvalue 1 - acurce 1 - scatter 1 - upscat search time

iter iters- ratio- ratio ratio parameter (min)
1. 0 -4.44089E-16 1.05552E+00 6.93362E*01 1.00000E+00 0.00000E+00 0.00000E+00 0.0678 ,

2, 215 1.34484E-02 8.52004E-01 -3,00383E+00 -7.68678E-01 -6.43246E-02 0.00000E+00- 0.3250 j

3 412 3.67336E-03 9.75903E-01 1.04739E-01 -3.20499E-01 -1.49379E-02 0.00000E+00 0.5667- !

4 -606 1.46405E-03 9.80604E-01 6.10538E-02 -1,31526E-01 -5.60989E-03 0.00000Et00 0.8047 ;

5 789 6.28130E-04 9.77020E-01 3.15301E-02 -5.87049E-02 -2.38794E-03 0.00000E+00 1.0327 i

6 960 2.83008E-04' 9.73538E-01 1.57511E*02 -2.68575E-02 -1.08824E-03 0.00000E+00 1.2505 '|
7 1125 1.32876E-04 -9.71150E-01 7.90927E-03 -1.26706E-02 -5.21622E-04 0.00000E+00 1.4630 {

'8 1269 6.50203E-05 9.69629E-01 4.06948E-03 -6.19415E-03 -2.61840E-04 0.00000E+00 1.6560
9 1420 3.30242E-05 9.68692E-01 2.15755E-03 -3.14727E-03 -1.36831E-04 0.00000E+00 1.8555 .

'

10 1571 1.74231E-05 9.68112E-01 1.18232E-03 -1.66028E-03 -7.43438E-05 0.00000E+00 2.0552
11 1721 9.54644E-06 9.67750E-01 6.69972E-04 -9,09656E-04 -4.19169E-05 0 00000E+00 2.2537 |

12 1870 5.40524E-06 9,67523E-01 3.91220E-04 -5.16501E-04 -2.43950E-05 0,00000E+00 2.4517 }

13 2014 3.14907E-06 -9.67378E-01 2.34501E-04 -3.02487E-04 -1.45912E-05 0.00000E+00 2.6457 ,

le 2158 1.88149E-06 9.67286E-01 1.43884E-04 -1.82028E-04 -8.94365E-06 0.00000E+00 2.8387 ~I

15 2302 1.14542E-06 9.67226E-01 9.00613E-05 ~1.12168E-04 -5.59301E-06 0.00000E+00 3.0320 I

grp to grp inner- mfd max, flux msf max. scale coarse
,

-iters int, difference int. factor mesh . -

'!1 1 1 10 2.39214E-05' 50 9.99997E-01 -6
2 2 1 10 2.25489E-05 26 9.99996E-01 8 |

3 3 1 10 2.37198E-05 24- 9.99997E-01 ' 10 '

4 -4 1 10 2.51888E-05 6. 1.00000E+00 12 !

5 5 1 10 2.79734E-05 5 1.00001E+00 16 ,

6 6 1 10 1.68904E-05 4 1.00001E+00 16 '

7 7 1 9 1.21317E-05 3 1.00001E+00 24
8 8 1 1 6.52562E-06 2 1.00001E+00 45

'

9 9 1 1 5.28770E-06 2 1.00001E+00 45
10 10 1 1 4.28145E-06 2 1.00001E+00' 45-
11 11 1 19 3.84615E-06 19 9.99995E-01 45-

'12 12 1 19 4.69533E-06 19 9.99996E-01- 45'
13 13 1 19 4.83187E-06 20 9.99996E-01 45
14 14 1 20 4.65114E-06 21 9.99996E-01 45 |

15 1$ 2 10 7.43943E-07 31 1.00000E+00 45
16 16 2 50 1.37755E-06 50 1.00000E+00 45

'

17 17 2 50 1.58745E-06 50 1.00000E+00 45
'

18 18 2 50 1.54191E-06 50 1.00000E+00 45
19 19 2 50 1.85016E-06 - 50 1.00000E+00 45
20 20 2 50 1.38715E-06 31 9.99999E-01 45.
21 21 2 50 1.98938E-06 50 1.00000E+00 45 '
22 22 2 50 1.79707E-06 50 '9.99999E-01 45 !

'
23 23 1 36 2.96095E-05 36 1.00005E+00 50

,

24 24 1 37 7.86536E-05 37 1.00015E+00 50
25 25 2 49 7.03809E-07 31 1.00000E+00 50.
26 26 2 50 1.87810E-06 50 9.99997E-01 50
27 27 2 50 1.87039E-06 50 9.99998E-01 50

16 2340 -3.78194E-08 9.67259E-01 9.59115E-06 -5.36648E-05 -9.40712E-07 0.00000E+00 3.0915
final monitor

.

an8ular flux on 16
.

Lambda 9.67259E-01 production / absorption 9.67967E-01
elapsed time 3.09 min.-
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primary module access and input record ( scale driver - 10/31/90 - 14:00 ) 'j
.

1- module CSASI will be called
'UO2F2 SOLUTION OPTIMIEE TOL1ME MASS =28.3 KGS U SFFERE UCXSPVOD.CJW i

27GROUPNDF4 . INTHOff"IDItM
SOLNUO2F2 . 'l 883.721 0 1.0 293 92235 5.02 92238 94.98 END-

. R2O ' 2 1.0 293 END
END CCHP ,

. .

secondary module o0o006 has been' called.
module oco008 'is finished. 4

secondary module o00002 has been called. I

module 00o002 is finlahed. j

secondary module o00007 -has been called.
module oco007 is finisbed.

. module ceasi is finished.
* ' modulo XSDRN - will be called -|

SPHERE OFTIMIZATION UO2F2 SOLUTION VOLUME VARIATION VOL=32.02L i
'0$$ A3 2 E-

13$ 3 2 114 1 0 221631
10 50 0 0 0 |

2$$ -20000 0-1000
3$$ 0 0'O 1 0 00000 -

'#
00

.5** A4 0 0 E
T

1338 1 2 --
14$$ 12
1$** F1

'
T

34** F1
-y-

35** 4210 70119.7 54.7
36$$ 43R1 71R2 I

3933 12
40$$ T3 |

T

~W/J.NING: an "END" statement is assumed at end of input file
module radrn is finished.
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' outer 1nner ' i - balance eisenvalub 1 - source 1 6 tt.z 1 upscat weerch ' time. |
~

-iter iters ratio ratio ratio par ameter (min) :

1 0 -2.22045E-16 9.52049E-01 7.57952E-01 1.00000E+00 0.00000E+00 0.00000E+00 0.0933 f

2 224 1.31231E-02 8.39719E-01 -4.02547E+00 -8.21363E-01 -6.02595E-02 0.00000E+00 0.8018 [
3 434 2.80055E-03 1.02939E+00 7.25290E-02 -2.89470E-01 -1.18661E-02 0.00000E+00 1.4755 -

'

'4 632 1.46189E-03 1.01090E+00 5 t3907E-02 -1.05829E-01 -5.86278E-03 0.00000E+00 2.1183
5 823 8.1 403E-04 9.90903E-01 3.96676E-02.-6.20859E-02 -3.31412E-03 0.00000E+00 2.7427 :

6 1006 4.88801E-04 9.77074E-01 2.60450E-02 -3.79273E-02 -1.92102E-03 0.00000E+00 3.3477 j

7 1187 2.85430E-04 9.68203E-01 1.64458E-02 -2.29500E-02 -1.12269E-03 0.00000E+00- 3.9463 i

8 1362 1.66918E-04 9.62678E-01 1.01316E-02 -1.37513E-02 -6.59201E-04 0.00000E+00 4.5315 i

9 1531 9.73583E-05 9.59320E-01 6.13345E-03 -8.18333E-03 -3.86974E-04 0.00000E+00 5.0998 {
20 1697 5.66600E-05 9.57301E-01 ;3.67024E-03 -4.83934E-03 -2.27033E-04 0.00000E+00 5.6608 +

11 1860 3.28535E-05 9.56099E-01 2.17867E-03 -2.84861E-03 -1.32917E-04 0.00000E+00 6.2138 ,

12 2018 1.89278E-05 9.55389E-01 1.28381E-03 -1.66837E-03 -7,74595E-05 0.00000E+00 6.7548
13 2176 1.07851E-05. 9.54977E-01 7.49472E-04 -9.70182E-04 -4.47528E-05 0.00000E+00 7.2958 !

14 2331 6.10080E-06 9.54737E-01 4.35128E-04 -$.59384E-04 -2.57253E-05 0.00000E+00 7.8287 !

15 2475 3.42416E-06 9.54596E-01 2.51634E-04 -3.20724E-04 -1.47147E-05 0.00000E+00 8.3340
16 2619 1.89468E-06 9.54516E-01 1.44554E-04 -1.82656E-04 -8.33606E-06 0.00000E+00 8.8392
17 2763 1.02864E-06 9.54470E-01 8.2349BE-05 -1.02895E-04 -4.66396E-06 0.00000E+00 9.3438 |

grp to grp inner afd max. flux maf max scale coarse
"

iters' int. difference int. factor. mesh 1
1 1 1 2 2.58682E-05 18 1.00001E+00 7 -(
2 2 1 43 3.13301E-05. 11 1.00001E+00 11 .!

3 3 1 43 2.92493E-05 10 1.00001E+00 12 a

4 4 1 43 3.02125E-05 8 1.00001E+00 16L !

5 5 1 42 2.90957E-05 .6 1.00001E+00 19
6 6 1 43 2.19362E-05 5 1.00002E+00 23 |

7 7 1 1 1.74666E-05 4. 1.00002E+00 35 ,

8 8 1 1 1,61736E-05 3 1.0000ZE+00- 50 }
9 9 1 1 1.70417E-05 2 1.00002E+00 57 - ;

10 10 1 1 1.75171E-05 2 1.00002E+00 57 1
11 11 1 1 1.77463E-05 2 1.00002E+00 57- .j
12 12 1 1 2.17689E-05 2 1.00002E+00 57 1

f13 13 1 1 2.29097E-05 2 1.00002E+00 57
14 14 1 1 2.26689E-05 2 1.00002E+00 57 ,

15 15 2 78 -2.05781E-06 90 1.00000E+00 57
16 16 2 78 1.59362E-06 114- 1.00000E+00 57
17 17 2 114 1.90480E-06 114 1.00000E+00 57 !

18 18 2' 114 1.83736E-06 114 1.00000E+00 57
19 19 2 114 2.10679E-06 114 1.00000E+00 57
20 20 2 78 4.69317E-06 90 1.00000E+00 57
21 21 2 78 2.79523E-06 114 1.00000E+00 57 1

22 22 - 2 114 3.92397E-06 114 9.99999E-01 57 )
23 23 1 96 1.72658E-05 96 1.00003E+00 92 .j
24 24 1 97 4.96693E-05 98 1.00010E+00 114- -

25 25 1 97 7.22741E-05 98 1.00010E+00 114 1

26 26 1 97 7.92308E-05 97 1.00016E+00 114
27 27- 2 113 5.03272E-07' 113 1.00000E+00 114 '

18 2799 1.75207E-10 9.54502E-01 6.72761E-06 -4.56910E-05 -5.53499E-07 0.00000E+00 9.4892 i

final monitor ;

lambda 9.54502E-01 produc tion /abacrption 9 57263E-01 angular flux on 16 'l
- elapsed time 9.49 min. -
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primary module access and input record ( acale driver - 10/31/90 - 14:00 )'

-' module CSASI will be called
UO2F2 SOLUTION OPTIMIZE VOLT 2E MASS =17.0 KGS U SFHERE UOXSPVOE.CJW
27GROUPNDF4 INTH0tfEDIUM
S01FJ02F2 1 883.721 0 1.0 293 9223$ 5.02 92238 94.98 END
B20 2 1.0 293 END
END COMP

secondary module o00008 has been called.
module o00008 is finished,

sscondary module o00002 has been called.
module o0o002 la finlahed,
secondary module oco007 bas been called.
module o0o007 is finished.
module csami is finished.

- modulo XSDRN will be called
SPHERE OPTIMIZATION 002F2 SOLUTION VOLUPE VARIATION VOL=19.24L
OSS A3 2 E
1$$ 3 2 114 1 0 2 2 16 3 1
10 50 0 0 0
2$$ ~20000 0 -1 0 0 0
3$$ 00010 00000

00
$** A4 0 0 E

T
13SS 12
14SS 12
15** F1

T
34** F1

T
3$** 4210 70116,622 51.622

36$$ 43R1 71R2
393$ 12
40S$ F3

T

WARNING: an *END" statement is assumed at end of input file
module xsden is finished.
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outer inner 1 - balance eigenvalue 1 - source 1 - scatter 1 - upscat search 'tima |
Star iters .. .

-ratio ratio . ratio parameter (min)
1 0 -4.44089E-16 9.29723E-01 7.80367E-01' 1.00000E+00 0.00000E+00 0.00000E+00 0.0905
2 226 1.43870E-02 7.51915E-01 -4.26267E+00 -8.82667E-01 -6.40949E-02 0.00000E+00 0.8043
3 434 2.93103E-03 9.39758E-01 9.7638BE-02 -3.51941E-01 -1.19444E-02 0.00000E+00 1.4727 |
4 632 1.37639E-03 9.19344E-01 7.09338E-02 -1.20673E-01 -5.30866E-03 0.00000E+00 '2.1155 '

5 820 7.18862E-04 8.98673E-01 4.56333E-02 -6.37252E-02 -2.74009E-03 0.00000E+00 '2.7323
6 1003 3.83326E-04 8.85376E-01 2.75294E-02 -3.54071E-02 -1.46286E-03 0.00000E+00 3.3365 -

7 1180 2.06038E-04 8.77440E-01 1.59957E-02 -1.96284E-02 -7.91987E-04 0.00000E+00 3.9262 |
8 1350 1.10863E-04-8.72871E-01 9.08088E-03 -1.08322E-02 -4.31031E-04 0.00000E+00 4.4972 r

9 1516 5.95801E-05 8.70282E-01 5.08360E-03 -5.95165E-03 -2.35078E-04 0.00000E+00 5.0583
10 1679 3.19152E-05 8.68829E-01 2.82256E-03 -3.25913E-03 -1.28220E-04 0.00000E+00 5.6113 '

11 1837 1.69739E-05 8.68019E-01 1.55738E-03 -1.77838E-03 -6.97262E-05 0.00000E+00 6.1525 .

12' 1987 8.95559E-06 8.67569E-01 8.55893E-04 -9,65806E-04 -3.78003E-05 0,00000E+00 6.6723 !

13 2131 4.66770E-06 8.67319E-01 4.68681E*04 ~5.22037E-04 -2.03846E-05 0.00000E+00 7.1777 i

14 2277 2.39708E-06 8.67180E-01 2.56068E-04 -2.80430E-04 -1.09327E-05 0.00000E+00 7.6875 .!
15 2424 1.21175E-06 8.67102E-01 1.40132E-04 -1.49775E-04 -5.84218E-06 0.00000E+00 8.2002 !

'16 2568 6.02077E-07 8.67058E-01 7.71173E-05 -7.96988E-05 -3.11795E-06 0,00000E+00- 8.7055
grp to grp inner afd max flux msf max. scale coarse

'iters int. difference int. factor mesh' '
1 1 1 2 6.83304E-05 21 1.00001E+00 6 '

2 2 1 2 6.22244E-05' 13 1.00002E+00 10 |
3 3 1 2 6.84835E-05 12 1.00002E+00 11 ;

24 4 1 2 7.04570E-05 10 1.00002E+00 15
5 5 1 2 5.92655E-05 7 '1.00003E+00. 18

*
6 6 1 2 .4.88480E-05 6 1.00004E+00 22

'

7 7 1 1 3.95991E-05 '4 1.00004E+00' 35
8 8 1 1 3.46583E-05 3 1,00005E+00 50 t

9 9 1 1 3.49198E-05 3 1.00004E+00 50
10 10 l' 1 3.37320E-05' 2 1.00004E+00 57'

.:

11 11 1 1 3.28006E-05 2- 1.00004E+00 57 I
'

12 12 1 l' 3.90156E-05 2 1.00003E+00 57
13 13 1 1 4.01457E-05 2 1.00003E+00 57 .!

.7- '!14 14 1 1 3.89194E-05 2 1.00003E+00 5
15 15 2 78 2.54225E-06 90 1.00030E+00 57 - |
16 16 2 78 -1.95621E-06 114 1.00000Z+00 t 57 t

17 17 2 114 2.11758E-06 114 1.00000E+00 57 !
18 18 2 114 2.04507E-06 114 1.00000E+00 57 -t
19 19 2 114 2.35634E-06 114 1.00000E+00 57' |
20 '20 2 80 5.80662E-06 90 9.99999E-01- 57 ;

21 21 2 78 3.44859E-06. 114 1.00000E+00 57 'F

22 22 2 114 4.44510E-06 114 9.99999E-01 57 .

23 23 1 97 2.15964E-05 97 1.00004E+00 92 5

24- 24 1 98 5.93275E-05 - 98 1.00012E+00 92 ' !
25 25 1 97 8,61122E-05 98 1.00012E+00- 114 .!
26 26 1 97 9.42777E-05. 97 1.00021E+00 114
27 27 2 113 5.93562E-07 113. 1.00000E+00 114' .|

17 1604 3.19868E-10 8.67075E-01 5.89096E-06 -3.52921E-05 -2.59176E-07 0.00000E+00 8.8500 |
final monitor '

lambda 8.67075E-01 production /absorptica 8.70177E-01 angular flux on 16 -i
- elapsed time 8.85 min. j
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' primary module access and input record ( scale driver - 10/31/90 - 14:00 )

- module CSASI will be called ,

UO2F2 EENCID%RK CONCENTRATION SPHERE UOXSPCRA.CJW
27GROUPNDF4 . INFBOttEDIUM .

'SOLNUO2F2 1 910.18 0 1 0 293 92235 4.98 92238 95.02 END
SS304 2 1.0 293 END .}

' END COMP
secondary module oco008 has been called. *

module o0o008 is finished.
secondary module o00002 has been cell.$. 'l
module o0o002 is finished.

. secondary module o00007 has been called.
module o00007 is finished.
module esssi is ' finished.
modulo XSDRN will be called-

SPHERE OPTIMIZATION UO2F2 SOLUTION DENSITY VARIATION
0$$ A3 2 E
1$$ 3 2 35.1 0 2 2 26 3 1

'10 50 0 0 0
233 -2 0 0 0 0 0-1000
33$ 0 0 0 1 0 00000

00
$** -A4 0 0 E

T

13$$ 12
14$$ 12
15** F1

T
'

34a* F1
T

35** .30I0 3I25.3873 25.4383 -'
i

36$$ 31R1 4R2
39$$ 12
40$$ .F3

T' #

WARNING: an "END" statement is assumed at and of input file ;

module xadrn is finished. a
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logical assignments ;

master library 11 ,j
workins library 0 ,

F
scratch file 18
new library 1 ;

p r;o b 1 e a d e a c r i p t'1-o n
_igr- asom6try (0/1/2/3--int med/sleb/cyl/ sphere 11

iza- number of tones or material regions 2 .

., es--mixing table length 9 ,4
'fibi--shielded cross section edit option (0/1--no/yes). 0

: ibr--bondarenko f actor edit option (0/1--no/yes) 0 ;.'
_ issopt--dancoff f actor option

~

0 ;

convergence criterion 1.00000E-03 !

geometry correction factor for wigner rational approximation 1.000E+00
3q array has 9 entries. 3
4q array has 9 entries.
Sq array has 9 entries.

, . .f6q array has 2 entries,

7q array has 2 entries.
8q array has 2 entries. ,

9q array has 2 entries. |
10q array has 9 entries, i
11q array has. 2 entries. ,

's1xina tab 1e !

entry mixture isotope number density new identifier f
1 1 92235 1.16134E-04 92235 . ,u - ;*

2 1 92238 2.18788E-03' 92238 # .f (R 0tiW6 ;)

~~[fkE e - , f, ][[[IL/ h /f
'' ' h. "!' - -3 1 8016 3.30482E-02 8016 -

#'
.4 1 9019 4.60802E-03 9019

5 1 2001 5.68804E-02 1001 4
.6 2 24304 1.74286E-02 24304 *

7 2 25055 1.73633E-03 25055
8' 2 26304 5.93579E-02 26306

'9 2 28304 7.72074E-03 28304 -

geometry and material description

zone mixture outer. dimension temperature extra xs type (0/1--fuel / mod)
' !1 1 1.00000E+00 2.93000E+02 0.00000E+00 0

,

2 2 6.00000E+00- 2.93000E+02 0.00000E+00 0

2788 locations of 100000 available are required to make a new master containing the self-shielded values .

^
no nuclidea in your' problem have bondarenko factor data **bonami will copy from logical 11 to logical . I
copy 1001 EYDROGEN from los 11 to log I bondarenko' trigger 0 j

copy 8016 DXYGEN-16 from log 11 to los 1 bondarenko trigger 0

copy - 9019 FLUORINE from los 11 to los 1 bondarenko trigger o ;

copy- .24304 CR 1191 WT SS-30 from los 11 to log 1 bondarenko trigger 0
,

copy 25055 MANGANESE-55 from los 11 to los l' bordarenko trigger 0 +

copy 26304 FE 1192 WT SS-30 from los 11 to log 1 - bondarenko trigger 0 }
'

copy 28304 NI 1190 WT SS-30 from los 11 to log 1 bondarenko trigger 0

copy 92235 URANIUM-235 from los 11 to los 1 bondarenko trigger.0 Ti

-copy 92238 URANIUM-238 from los 11 to los 1 bondarenko trigger.0 .;
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A o

be

outer inner 1 - balance eigenvalue 1 - source 1 - scatter 1 - upscat search time

iter itera ratio ratio ratio par ameter (min)
1 0 0.00000E+00 5.37508E-01 7.41683E-01 1.00000E+00 0.00000E+00 0.00000E+00 0.0658
2 221 6.83784E-03 9.01961E-01 -3.06761E+00 -5.56618E-01 -3.83245E-02 0.00000E+00 0.2837
3 430 1.36537E-04 1.03189E+00 1.42733E-02 -4.77732E-02 -1.15631E-03 0.00000E+00 0.4908
4 627 -1.05002E-04 1.02371E+00 1.38316E-02 8.65468E-03 4.40938E-04 0.00000E+00 0.6893
5 818 -7.60727E-05 1.01403E+00 8.87674E-03 7,74352E-03 3.43110E-04 0.00000E+00 0.8825
6 1000 -4.55845E-05' 1.00801E+00 5.27120E-03 4.74880E-03 2.07318E-04 0.00000E+00 1.0692
7 1178 -2.6168BE-05 1.00453E+00 3.02861E-03 2.75022E-03 1.19299E-04 0.00000E+00- 1.2522
8 1350 -1.48071E-05 1.00256E+00 1.71361E-03 1.55798E-03 6.75706E-05'O.00000E+00 1.4310
9 1516 -8.26600E-06 1.00146E+00 9.57604E-04 8.73571E-04 3.77471E-05 0.00000E+00 1.6048
10 1680 -4.55037E-06 1.00085E+00 5.27596E-04 4,82719E-04 2.07908E-05 0.00000E+00 1.7777
il 1827 -2.91654E-06 1.00052E+00 2.86298E-04 2.59529E-04 1.31874E-05 0.00000E+00 1.9325
12 1894 -4.19118E-06 1.00041E+00 1.37332E-04 1.10086E-04 1.69880E-05 0.00000E+00 2.0003
13 1935 -1.12425E-06 1.00031E+00 3.9400$E-05 5.87896E-05 7.15840E-06 0.00000E+00 2.0387

grp to grp inner mfd max. flux msf max. scale coarse ;

iters int. difference int, factor mesh
1 1 1 1 7.36507E-05 10 9.99982E-01 4

2 2 1 1 6.91179E-05 6 9.99968E-01 6

3 3 1 1 8.00961E-05 6 9.99975E-01 6

4 4 1 1 8.42861E-05 5 9.99977E-01 7

5 5 1 1 7.09731E-05 4- 9.99964E-01 8-

6 6 1 1 5.66769E-05 3 9.99954E-01 11
7 7 1 2 4.56246E-05 2 9.99947E-01 16
8 8 1 2 3.93770E-05 2 9.99947E-01 . 16 '
9 9- 1 1. 3.78082E-05 1 9.99950E-01 32

10 10 1 1 3.65029E-05 1 9.99952E-01 32
11 11 1 1 3.49571E-05 1 9.99954E-01 32
12 12 1 1 4.16694E-05 1 9.99963E-01- 32 -
13 13 1 1 4.29588E-05 1 9.99965E-01 32'
14 14 1 1 4.16897E-05 1 9.99966E-01 32 .
15 15 1 1 4.31826E-05 1- 1.00002E+00 32
16 16 1 1 4.91299E-05 1 1.00002E+00 32
17 17 1 1 5.49842E-05 1 1.00001E+00 32
18 18 1 1 5.53468E-05 1 1.00001E+00 32
19 19 1 1 5.07558E-05 1 1 00002E+00 32
20 20 1 33 3.67557E-05 35 1.00003E+00 32
21 21- 1 30 4.72961E-05 ' 35 1.00002E+00 32
22 22 1 31 4.35507E-05 35- 1.00003E+00 32'
23 23 1 32 2.79364E-05 35 1.00004E+00 32
24 24 1 1 3.19057E-05 1 9.99942E-01 32
25 25 1 1 4.53231E-05- 1 9.99942E-01 32
26 26 1 1 4,93991E-05- 1 9.99901E-01 32
27 27 1 1.7.60122E-05 1 9.99896E-01 32

la _1962 -2.46905E-10 1.00027E+00 1.39401E-05 '1.65457E-05 3.3542SE-06 0.00000E+00 2.0780
final monitor

lambda 1.00027E+00 production / absorption 1.37395E+00 angular flux on 16

- elapsed time 2.08 min.

- . <
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bbbbbbbbbbbb ooooooooooo nn nn . asaaanana em nun 111111111111- 22222222222
'bbbbbbbbbbbbb ooooooooooooo nnn nn amasaeamana amn nun 111111111111 2222222222222 ;;

bb . bb oo- _ oo nnnn nn se sa na mn numan 11 22 22 j
_

; bb ' bb oo' oo - nn nn nn as aa nunan an nun '11 22 i

bb bb. oo oo nn nn nn an an an nun un nun 11 22
bbbbbbbbbbbb oo no nn un nn - --- anaaaaaaaaana en uma nun 11 22 - ';

bbbbbbbbbbbb oo oo nn nn nn +------------ aaaaaaaaaaaaa nn m nun ' ' 11 22 [
bb bb - oo oo nn nn nn as na nun nun '11 . 22 . r

'

bb bb oo oo un un nn as aa um nun ~11 22
bb bb oo oo nn nnnn an as nun nun . 11 -22 .;
:bbbbbbbbbbbbb ooooooooooooo nn nnu as ma un un 111111111111 2222222222222 -|
' bbbbbbbbbbb ooooooooooo nn nn an aa nan an 111111111111' 2222222222222 ,

uu uu fifffffffffff 666666666666 111111111111 nn nn ecccccccccc. yy yy 11
uu uu fffffffffffff 6666666666666 111111111111 nnn un ccccccccccccc yy yy 111
uu uu ff 66 11 nnnn un cc cc yy yy 1111
uu uu ff 66 11 nn nn nn ~cc . yy yy 11 .
uu uu ft 66 11 nn un nn cc yyyy 11
uu uu fifffffff 666666666666 11 nn nu nn ' cc yy 11
uu uu fffffffff 6666666666666 11 nn nn nn cc yy 11
uu uu ff. 66 66 11 nn nn nn cc yyJ ~ 11
uu uu- ft 66 66 11 nn nn nn cc yy 11
uu uu ff 66 66 11 nn nnnn cc cc . yy ' 11 '!
uuuuuuuuuuuuu ft 6666666666666 111111111111 nn nnn ecccccccccccc yy | '11111111
uuuuuuuuuuu.- ff 66666666666 111111111111 nn nn ecccccccccc yy 11111111

0000000 44 0000000 7777777777777 99999999999 33333333333<
000000000 444 '000000000 777777777777 9999999999999 3333333333333

00 00 4444 00 00 77 77 99 99 33 33 -1

00 00 44 44 00 00 77 '99 99 - 33 _I
00 00 44 44 00 00 77 99 : 99 33
00 00 44 44 ------------- 00 00 77 ------------- 9999999999999 - /333

999999999999 333- 00 00 44 44 ------------- 00 00 77 -------------

00' 00 444444444444 00 00 77 99 33 -
00 00 4444444444444 00 00 77 99 33

00 00 44 00 00 77 99 33 -33.
000000000 44 000000000 77 '9999999999999 3333333332933

0000000 44 0000000 77 999999999999 33333333333

0000000 7777777777777 .11 5555555555555 11. .11
000000000 777777777777 111 5555555555555 111- 111

00 00 77 77 . 1111 55 % 1111. '1111
11 11 :I00 00 77 ::: 11 55 *

I'11 11 -00 00 77 - 11 55 ***

00 00 77 11 555555555555 11 ' .11 -
00 00 77 11 5555555555555. 11 11
00 00 77 11 55 11- 11;.

00- 00- 77 11 55 : 11 11
00 00 77 - 11' 55 55 11 11 - _.+

,

000000000 77 11111111 5555555555555 11111111 ~11111111 !

.0000000 77 11111111 55555555555 11111111 11111111
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*ee***e e********************e*e***eeee** eeeeeeee*++e*****esene***e ***********
****e- *****

program verification information***** *****
***** e****
***** version: scale 4.0 *****

***** *****
******* .e*******ee******e.****e e********** *******e*************************
***************e.... ************ee *****ee********* ***e *** ***************e*
*ese. ****.

... . *****

program; bonami **********

***** *****
***** creation date: 08/09/91 *****
**. e .****.
***** library: scale-4 libraries *****

***** .***
***** *****

jobnames uffincyl **********
***e. e****
***** date of. execution: 04*07-93 *****

***** .****
***** time of execution: 07:15:11 *****
.**** *****

**e.. ee***
*****************************e.*******************ee.****** e****************e.
************eee....***...*ene**ee.********ee**.....*********ee*******ee.
* * * * e . * * * * * * * * * e . e * * * * * * * * e e . . . . . . e e e e e * * * * * * e e e e e e * * * * * * * * * e . * * * * * * * e * * * * * *.
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*1g array has 1. entries.
'Og array has 4 entries,

Iq array has 6 entries.
2q array has 2 entries,
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logical assignments j
'~ : mester library 11

-

working library 0 T[
"

ocratch file
new library ~

18
'

1

prob 1em .deacription .

j-

igr- seometry (0/1/2/3--inf med/ slab /cy1/ sphere 1
iza--number of tones or material regions 3

7. ma--mining table _ length
.

o i

,

:1bi- shielded cross section edit option (0/1--no/yes)
ibr--bondarenko f actor edit option (0/1--no/yes) 0 [
issopt--dancoff factor option 0 t

-(convergence criterion 1.00000E-03 ,
.

1.000E+00geometry correction factor for wigner rational approximation
3q array bas. 7 entries.

,

og arrey has 7 entries.
Sq array has 7 entries. ,

6q array has 3 entries. +

7q array has 3 entries. ;
Bq array has 3 entries,

,

'9q array has 3 entries.
10q array has 7 entries. ' t

11q array has 3 entries, i
m1x1na tab 1e l
entry mixture isotope' number density new identifier

''

1 1 92235 4.21729E-04 92235 {
'2 1 92238 7.87847E-03 92238 !
3 1 9019 4.98012E-02 9019 .

!f4 2 6012 3.92503E-03 6012
'5 2 26000 8,34982E-02 26000

6 3 1001 6.67514E-11 1001
"

7 3 8016 3.33757E-11 8016
geometry and material description-
sono mixture outer dimension temperature extra as type (0/1--fuel / mod)

1 1 1.00000E+0D 2.93000E+02 0.00000E+00' O

2 2 6.00000E+00 2.93000E+02 0.00000E+00 0
3 3 1.10000E+01 2.93000E+02 0.00000E+00 0 .

2427 locations of 100000 available are required to make a new master containing the self-shielded values
'

,

no nuclides in your problem have bondarenko factor data **bonami will copy from logical 11 to logical 1
|

copy 1001 HYDROGEN from log 11 to log I bondarenko trigger O i

copy 6012. CARBON-12 from los 11 to log 1 bondarenko trigger 0
copy 8016- OXYGEN-16 from log 11 to los 1 bondarenko trigger 0

,

copy 9019 FLUORINE- frca log 11 to los 1 bondarenko trigger 0 f

copy 26000 1RON from log 11 to los 1 bondarenko trigger 0 *

'
copy 92235 URANIUH-235 from los 11 to los 1 bondarenko trigger 0

copy 92238 URAN 1UM-238 from log 11 to log 1 bondarenko trigger 0 *
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' SCALE 4 - 27 NEUTRON GROUP CRITICALITY EAFETY LIBRARY
. jBASED ON ENDF-B VERSION 4 DATA

COMPILED POR NRC 1/27/89 )
LAST UPDATED. 10/12/89 !

L.M.PETRIE ORNL ;
tape id 4027000 number of nuclides 7- ;

number of neutron groups. 27. number of gama groups 0
,

first thernal group 15 logical unit 1
table of contents |

HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATED 10/12/89 id . 1001 !

CARBON-12 ENDF/B-IV MAT 1274/THRM1065 UPDATED 10/12/89 Ad 6012
OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 10/12/89 id 8016 - |
FLUORINE ENDF/B-IV MAT 1277 UPDATED 10/12/89 id 9019 ,

IRON ENDF/B-IV HAT 1192 UPDATED 10/12/89 id 26000
URANIUM-235 ENDF/B-IV MAT 1261 UPDATED 10/12/89 id 92235 |
URANIUM-238 ENDF/B-IV MAT 1262 UPDATED 10/12/89 id 92238 :
tepe copy used 0 1/o's, and took 2.58 seconds j
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!

nn. nn 111111111111 -tttttttttttt asanassaa ww ww 'll .,

nnn - nn 111111111111 tttttttttttt maamaamassa ww ww 11 !

nnnn nn 11 tt an as ww ww 11
nn nn an 11 tt en as w aw 11 |
nn nn. nn 11 tt sa as - ww ' ww - 11
nn nn : nn 11 tt aaaaaaaaaaaan - ww w ww 11 i
nn nn . nn - 11 tt asamanaeaansa ww www - ww 11 :f
nn nn nn 11 tt as sa w w w . ww 11' |
un nn rm 11 Lt as as ' w ww. ww ww 11 if

nn- nnnn 11 tt as as wwww wwww 11 . i
nn 'nnn 111111111111 tt se sa www www .1111111111111 )

nn nn 111111111111 tt as as ww ww 1111111111111: |
.. !

,

'un uu fifffffffffff 666666666666- 111111111111 nn nn ccccccccccc- yy yyL . 11
.uu uu fffffffffffff 6666666666666 -111111111111 nnn nn ecccccccccccc. yy yy -111 }
uu . uu ff 66 11 nnnn nn . c c cc yy yy 11111-
uu uu ff 66 11 nn nn nn ec yy yy. : 11 - 3

uu uu ff 66 11 nn nn nn cc yyyy 11 "i

uu uu- fffffffff 666666666666 11 nn nn nn ec yy _ 31 ;
''uu uu fifffffff 6666666666666 11 nn nn nn- cc yy . 11 ,

uu uu ' ff 66 66 11 nn nn nn cc yy .- , 11 -
' uu uu ff 66 66 11- nn nn nn cc - yy 11

uu uu ff 66
.

66 11 nn nnnn cc cc yy 11 . a

uuuuuuuuuuuuu, if 6666666666666 111111111111 nn nnn Jccccccccccccc yy 11111111 ,

uuuuuuuuuuu- ff 66666666666 111111111111 nn nn ccccccccccc yy 11111111- >

0000000 44 0000000 7777777777777 -99999999999 '33333333333' [
000000000 444 000000000 777777777777 .9999999999999 3333333333333 "l

00 00 4444 00 00 77 77 99 99 33 ' 33
'

00 00 44 44 00 00 77 99 99 33 '
00 . 00 44 44 00 00 77 99 99 33 +

00 00 44 44 ------------- 00 00 77 9999999999999 - 333 .
-------------

00 00 44 44 ------------- 00 00 77 ------------- 999999999999- 333 [
00 00 444444444444 00 00 77 99 33

'
00 00 4444444444444 00 00 77 99 | 33

00 00 44 00 00 77 99 33 33-
000000000 44 000000000- 77 9999999999999 33333333333334 >

0000000 44 0000000 77 999999999999 33333333333 -)

0000000 7777777777777 11 5555555555555 ~11' 7777777777777| -;
000000000 777777777777 111 $555555555555 111- 777777777777' |

00 00 77 77 ; 1111 55 ::: 1111 77 ' 77 1?

00 . 00 77 11 55 :: 11 77 . .,

00 00 77 11 555555555555- 11 ' . 77 '
?!11 $$ ' . 11 .7700 00 77 +

|
00 00 77 11 5555555555555 11' 7 7 '- 1

-

11 55 ::. 11, ' 77 J}00 ' 00 77 a

: 00 '. 00 - 77 . Il . 55 .- 11 . - -. 7 7 '|
00 - 00 77 11 55 -55- ,4

. 11" 77 - |
000000000 77 11111111. 5555555555555 11111111 77. i

0000000 77 11111111 55555555555 11111111 77-

,
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************ee***************e********e**ese******************e**** ....*********
***e.e****eee******e.........e***e*****.....****,*****.,***.*******.......

*******e.......e******e*ees**ee********.ee.e*************e**e...**...**.e*
* * . . . . ****e

,

<t

jj program verification information***** ***** -

***** e****
1

***** version: scale 4.0 *****
***** . . . . . -

. I
-

. . * * * * * * * * e * * * * * e + + * * e a e e . . e s e * * * * * e e e e e e . n e . .. . . ** . . * * * * . .. . . . e * * * * . * * - -

- ?,************e********ee..e**.e***e..**ee...**en.......e**e........*******,

***** *een. -:p

*****- **. *

program: nitawl ***** -f*****
* * * * * - *****
***** creation date: 08/09/91 ***** -!
++++. *. ..

library: scale-4 libraries **********'

***.* *****
***** **e.. ,

***** ' jobname: uf6tneyl *****

***** e.... - ;
*

***** date of execution: 04-07-93 ****e
;***** .....

TI***** time of executiont 07:15:17 *****
*+e.* *e **
***** ***** .,

'e*ee*en .......en**** .e************* ..e**. .......***e*** . e*. e** .****e...
********esee**********************************************eeee******************

.!*...***......******.......e**...............ee...........e***e.........***e..

i

NITAWL * INEL IBMPC-386 .(Extended) Configuration Release 1.00 ;j
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-1g array'hos 1 entries. 'f
Og array has 9 entries. ]';
iq array has 12 entries. j

select J 7 puclides from the saaster library on logical 1 7!s :

'0 nuclides from the working library on logical 2 {'
:0 nuclides from the working library on logical 3 '

Hto create the new working library on logical 4 !

!
i r N :ance calculations have been requested '|
-1 mt; . option for ampx formatted cross section date ;

_'the stora6e A ocated for this case is 100000 words 1

2q array has 7 entries. |
3q array has 45 entries, .

eq array has 7 entries. ':1
. general information concerning cross section library -!

p tepe identificotton number 4027000 j
number of nuclides on tape 7 ,

number of neutron energy groups 27 '

first thermal neutron energy group 15 |
m:mber of gamma energy groups 0 ;

direct access unit number 9 requires 118 blocks of length 1484 words ||
t asdrn tape 4027000 ,)

SCALE 4 - 27 NEUTRON GROUP CRITICALITY SAFETY LIBRARY I

BASED ON ENDF-B VERSION 4 DATA ;!

COMPILED FOR NRC 1/27/89 f
LAST UPDATED 10/12/89 '?

7|L.M.PETRIE ORNL E

puclides from xadrn tape |
1 HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATED 10/12/89 1001 P

'j2 CARBON-12 ENDF/B-TV MAT 1274/ TERM 1065 UPDATED 30/12/89 4012
3 OKYGEN-16 ENDF/B-IV MAT 1276 UPDATED 10/12/89 8016 ,

4 FLUORINE ENDF/B-IV MAT 1277 UPDATED 10/12/89 9019
5 IRON 'ENDF/B-IV MAT 1192' UPDATED 10/12/89 26000
6 URANIUM-235 ENDF/B-IV MAT 1261. UPDATED 10/12/89 92235
7- URAN 1UH-238 ENDF/B-IV MAT 1262 UPDATED 10/12/89 92238

HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATED 10/12/89
.

1001 temperature = .293.00;
thermal scattering matriz number 1 at a temperature of 293.00 was selected.

CARBON-12 ENDF/B-IV MAT 1274/THRM1065 UPDATED 10/12/89 6012 temperature =. 293.00
thermal scattering matrix number 1 et a temperatute of 293.00 was selected.i _

ENDF/B-IV MAT 1276 . UPDATED 10/12/89 8016 temyerature=~ 293.00OXYG'W-1(
FLUORINE ENDF/B-IV MAT 1277 UPDATED 10/12/89 9019

temperature =~' 293.00
293.00

IRON. ENDF/B-IV MAT 1192 UPDATED 10/12/89 26000 temperature =
geomatry has been set to homogeneous as ibar is 0.0000E+00

! resonance data for th.s nuclide
55.365 temperature (kelvin)mass number (a) 293 000= =

- 2.659 lumped nue) ear density = 8.3498220E-02-, potential scatter sigma =

0.748 lump dimension (a-bar) = 0.000000-E+00-'| spin factor'(g) =

'innst radius = 0.000000-I+00 dancoff correction (c) = 0.000000-E+vu
the absorber will be treated by the nordheim integral method.

. mass of moderator-1 12.000 sigma (per absorber atom)= 2.2093440E-01=

modarator-l'will be treated by the nordheim integin1' method.
this resosance material will be treated as a 0-dimensional object.

. volume. fraction of lump in cell used to account for spatial self-shielding *1.00000

group res abs res fins .res seat-
8 -1.296349E-03 0.000000E4 00 -1.598289Et00

'
9 ~2.364160E-03. 0.000000E+00 -7.769549E-01-

excess resonance integrala

resolved
absorption 3.38214E-03
fission 0.00000E+00

+f elapsed time 0.20 min. . .

--

' URANIUM-23C ENDF/B-IV MAT 1261 UPDATED 10/12/89| 92235 Lamperature= 293.00
geometry has been set to homogeneous as ibar is 0.0000E+00.
resontnce data for this nuclide

-233.025 temperature (kelvin) 293.000mass number (a)- = =

potential scatter sigma. = 11.500- lumped nuclear density ~ ~ 4.2172910E-04
epin factor (g)| = 15171.100- ' lump dimension.(a-bar)- = 0.000000-E+00
inner radiens - = 0.000000-E+00 dancoff correction (c) = 0.000000-E+00
the (bacrber will be treated by the nordheim integral method.

~

18.998 sigms(per absorber atom)= 4.2511730E+02mass of moderator-1 =

modarster-1 will be treated by the nnrdheim integral method.

I

y
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: mass of moderstor-2 =~ 238.051
.

sigma (per absorber atom)=. 1.5505530E+02 +

; modirstor-2 will be treeted by the nordheim integral method.
M this' resonance material will be treated as e 0-dimensional object.

' volumi traction of lump in cell used to account' for spatial self-shielding =1,00000
group _ res abs . res fiss.' res scat
. 12 - -9.886$04E+00 -6.106317E+00 -1.886509E-01 ' i-

13 ._ ^~-2.471869E+01 ' -1.189627E+01 -3.701339E-01- i
"

le -1.482797E+01' -8.038503E+00 .1.944185E-02
exesas resonance integrals !

resolved ,

':tboorption' 1.54355E+02 ;
fission , 9.42087E+01 '

- -elspeed time 0.66 min.
' URANIUM-238 ENDF/B-IV MAT 1262 UPDATED 10/12/89 92238 temperature = 293.00
geomstry has been set to bomogeneous as ibar is 0.0000E+00
resonance date for this nuclide.

236.006 temperature (kelvin)'mass number (e) 293.000 . ;;=- =

potential scatter' sigma a '10.599 lumped nuclear density = 7.8784720E-03- |
spin factor 3.2) =. 656.527 lump dimension (e-bar) = 0.000000-E+00
inner radius' .= 0.000000-E+00 dancoff correction (c) = 0.000000-E+00
the absorber will be treated by the nordheim integral method.

mass of moderator-1 10.998 ; sigma (per absorber atom)= 2.2756230E+01 '=

modarator-1 will be treated by the nordheim integral method.

mass of moderator-2 235.044 sigma (per absorber atom)= $.6205760E-01=
,

modarator-2 will be treated by the nordheim integral method. i

' volume fraction of lump in cell used to account for spatial self-shielding =1.00000.
|this resonance material will be treated as a 0-dimensional object.

;!

group. res abs Ies fiss res scat
.

'
9 -6.822146E-02 0.000000E+00 -6.427957E-01

10. -1.386352r+00 -4,776679E-05 -8.120655E+00
-11- -1.042793E+01 0.000000E+00 -2.831015E+01
12 -4.414059E+01 0.000000E+00 ~ -5.052312E+01
13 -5.427521E+01- 0.000000E+00 -1.705307E+01
14~ '-1.048074E+02 0.000000E+00 -4.394868E+00 f.

excess resonance integrals
resolved

absorption 9.37553E+00 , 3

fission 4.52151E-04 t
'

- elapsed time 1.21 min.
-. elapsed time 1.36 min, '
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/this madra working tape was created 04-07-93 et 07:15:21' -|
the title of the parent case is as follows

,

SCALE 4 - 27 WEUTRON GROUP CRITICALITY SAFETY LIBRARY '

BASED ON ENDF-8 VERSION 4 DATA '{
COMPILED FOR NRC 1/27/89 )
tape id 4027000 number of nuclides 7 ,;
number of neutron groups 27 number of samma groups 0 :

first thermal group 15 logical unit 4 |
'

table of contents s ;

HYDROGEN ENDF/B-IV MAT 1269/ TERM 1002 UPDATED 10/12/89 id 1001 '|
CARBON-12 ENDF/B-IV MAT 1274/ TERM 1065 UPDATED 30/12/89 id 6012
OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 10/12/89 id 8016 I

FLUORINE ENDF/8-IV MAT 1277 UPDATED 10/12/89 id 9019 I

1RON ENDF/B-IV MAT 1192 UPDATED 10/12/89 id 26000 .

URANIUM-235 ENDF/B-IV HAT 1261 UPDATED 10/12/89 id 92235 [
URANIUM-238 ENDF/B-IV MAT 1262 UPDATED 10/12/89 id 92238 !

tape copy used 0 1/o's. and took 1.26 seconds

'!
~[

:

}
:

|
>

.1
'

..

I
.i

f

:
:!

!
t

'

-!
!

.i
|

.i
E

f

I

i

.

.,

i
'I

$

' !.

t
|

|

a

v

!

4

.;
i

_ . .



.- , - - .- , .,. - - .-

't
*
s- ,

;

,,- 't,

,

kk - kk 'eeeeeeeeeeeee . nn ' 'nn o000000000o w w
'!kh kk eeeeeeeeeeese ' rmn ' nn ooooooooooooo w w

kk kk ee . nnnn nn oo oo w w
{kk kk ~ es nn rm rm oo oo w w

kk kk - .es nn- nn nn oo ao vv w ;

kkkkkkkk meeeeeeen .nn nn nn oo oo -------------- w. w -|
kkkkkkkk oosesseee rm nn nn oo ao ------*------ w. w ;

Lkk kk- es ' rm nn nn oo oo w w..
kk kk ee . nn nn nn oo oc w w ,

kk kk ee nn rmnn ' on oo ww
kk kk eeeeeeeeeeees nn nnn ooooooooooooo vvy. ,

kk kk weseeeeeeeeen nn nn ooooooooooo y

uu 'uu fffffffffffff 666666666666 111111111111 un nn. ccccccccccc yy yy 11
uu . uu iffffffffffff 6666666666666 111111111111 tmn nn -ccccccccccccc yy yy 111 5

uu uu ff 66 11 nnnn nn ec cr ' yy : yy 1111- !

uu- uu ff 66 il nn nn nn cc yy .yy 11 [
uu uu . If 66 11 nn nn nn ec yyyy - 11'
uu uu !ffffffff 666666666666 11 nn un ran cc yy' 11 *

uu uu fffffffff 6666666666666 11 nn nn nn cc yy 11 ,

uu uu ff 66 66 11 nn nn nn cc . yy . 11 ;

uu- uu ff 66 66 11 rm nn nn cc' ~ yy 11-
'

uu uu ft 66 66 11 nn rn.nn ec cc yy' . 11 -I
'uuuuuuuuuuuuu ff 6666666666666 111111111111 nn nnn ccccccccccccc ' yy 111111111 {-

uuuuuuuuuuu ff 66666666666- 111111111111 nn nn ecccccccccc yy 11111111 .,

0000000 44 0000000 7777777777777 99999999999 33333333333
000000000 444 000000000 777777777777 9999999999999 3333333333333' ;

00 00 4444 00 00 77 77 99 99 - 33 33 i
'

00 00 44 44 00 00 77 99 99 33
00 00 44 44 00 00 77 99 99 ' . . 33 q

9999999999999 333.
'

00 00 7700 00 . 44 44 -------------------------

------ ------' 00 00 77- 999999999999 333- ;00 00 44 44 ----------- ->

00 00 444444444444 00 00 77 99 . 33 -
'

00 00 4444444444444 00' 00 77 99' 33 2|
00 00 44 00 00 77 . 99 . 33 -33= !

000000000 44 000000000 77 9999999999999 3333333333333 .,

0000000 44 0000000 77 999999999999 '33333333333 ,'
!

0000000 7777777777777 11 666666666666 44 33333333333
000000000 777777??7777 111 6666666666666 444'- 3333333333333~

00 00 77 77 4 1111 66 t 44441 .33- - 33 L ;,

.44 44 33 ;00 00 77 ; '11 66 et4

00 00 77 :: 11 66 t: 44 44 - 33 j
00 00 77 11 666666666666' 44. 44- 333: |-i
00 00 77 11 6666666666666 44 44 333 1

.

00 - 00 77 11 66 66 :t: 444444444444- 33 .
00 00 77 ): : 11 66 66 ::: 4444444444444 33 ?

. 00 , 00 77 11 66 66 ,'' 44 - 33 . . 33 - G
000000000 77 11111111 6666666666666 44' 3333333333333 I

'

0000000 77 11111111 66666666666 4 4 -- 33333333333 !

!
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-**.**...e****.**.....***....................**.*....******e............
********..****......***.*.**.e****e......***e.................e**...........*** :

. t
.***************..e**e......... e***...***..*****.... ************ee............

.;**e.. ....e

program verification information- ***** ti*****
t***** **...

!- ***** version: scale 4,0 *****
. ;,***** .....

t
*********.******.....e********........**....**............e******** ****. **. .. ;

*****e....****.......**** ......-********* ....***.... ****e.....*** .. *******.- i

..... ***** ;

***** ..**. +
,

program: kenova ***** - !***** .-
!..... .....
i

***** creation date: 08/09/91- ***** 1

;..... .....
e

***** '

***** library:- scale-4 libraries
e**** . *** -

*
..

***+. ***ee !
***** jobnamet uf61ncy1 *****

*e*** . * * * . '
***** date of execution: D4-07-93 ***** ,- !

d.**** e.**.

***** time of execution: 07:16:43' *****

..... ..... a

... . .****e ';
t

......***......e**...**......e*****. .........*******. .**.*****. ......**..**,.. ;

...**.***..........................******.........e**.******...**...*****e**. 4

******.***.***********....**e**e.**....e***.e******* e.*****e.****e........e**ee ;
. ,

t
;

f

!

KEN 05A ' - INEL IBMPC-386 (Extended) Configuration Release 1,00 - {
,

I
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...... ***....... *. ..................**. ..............................*........** .............. ............. *. -

- !,**. ....-

*** uf6 homogeneous infinite array of cylinders h/u=0 - ,***

)...- ...

.................................................................................................................... ;
*** ****** numeric parameters ****** *** ' i

;. . . - ...

... ... ,
-*** tme maximum problem time (min) 150.00 *** ,)

;... . . . .
*** tba . time per generation (min) 0.50 ***

... ...- .,

|gen number of generations 103 ***- ***

.;" ... ...

mpg number per generation 300 . ******

... . . * * - 1

,..

;

*** nsk number of generations to be skipped 3 ***

*** . * . . .(
*** Leg beginning generation mimber 1 ***- -!

*** ..., .;
*** res generations between checkpoAnts 0 ***

*.e ..*
.I

*** x1d number of extra 1-d cross sections 0 ***- '

..* ...

|*** nbk neutron bank size 325 '***-

... ...

*** xnb extra positions in neutron bank 0
.

}

*** *

*.* '...;

i*** nfb fission bank size 300 ***-

... ... ,

***- mfb extra positions in fission bank .0- ***
, ,

;.
... ...

*** wta default value of weight everage 0.5000 ***

. . . - ,

...- .;
*** wth weight high for splitting 3.0000 '***'

.

... . . . - a.

i
*** wt1 weight low for russian roulette 0.3333 ***.

j
t

*.. ...-

*** rnd starting random number 656E6F6E656E6F6E ***
,

... . . . . !
*** nb8 nurther of d.a. blocks on unit 8 200- ***

... ...

)*** nl8 length of d.e. blocks on unit 8 512 ***-

*.* ....
3

*** adj mode of calculation forward *** *

... .... |

|input data written on restart unit, no ***'***

.!... ...
<

binary date interface yes 1
******

..* .** !

J...- ...

....................................................................................................................

. . . . . . . . . . . . . . . . . . . . . . . * . . . . . . . . * . . . . . . . . . . . * . . . . . . . . . . . . . * . . . . . . . . . . * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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***********ee........****e**..********ee...**********.....e** *****e*e...e***e.e.**e **** . ****************e.e*****..
I .

**ee.********e......*e**e*ee**..******e********....*****..**ee.***ee*******e..**.....e****.e******eee******e*-
'

i. * * * -- ***

I .*** . uf6 homogeneous infinite errey of cylinders h/u=0 ***

***...
. _

....*******e.... ** *******e *********..............ee***********...e*** ...e*******.. **.***e.e********. e***e e***

****** ~ ***Logical parameters*** ******-

... ***

! *** - run execute problem after checking data yes p1t plot picture map (s) no ***
***- * * . -

" fix compute flux no fan compute fission densities no ***
.. ***

*** nmu compute avs unit self-multiplication no nub compute nu-bar & avs fission group no * ** :.
... : ***

*** mku compute matrix k-eff by unit number no mkp compute matrix k-eff by unit location . no .***

... ***-

*** r.k u compute cofactor k*eff by unit number no ckp compute cofactor k-off by unit location no ***
*** **.

tmu print fiss prod matrix by unit number no Imp print fiss prod matriz by unit location no ******

**. ***

mkh' compute matrix k-off by hole number no mka compute matrix k-eff by array number 'no ******

*** ***

*** ckh compute cofacter k+eff by hole number no cha computa cofactor k-off by array number- no ***r

*e* *ee

*** fah print fiss prod matrix by hole number no fma print fiss prod matriz by array number- no ***
*** ...

*** hhl collect matrix by highest hole level no hal collect matrix by highest array level no ***
*** **e

*** amx print all mixed cross sections no far print fis, and abs. by region no ***
*** ...

*** xs1 print 1-d mixture x-sections no pax print usec-albedo correlation tables "no ***-
... **e.

*** - xs2 print 2-d mixture x-sections no pwt -print weight average array no ***
.

..e ...

xap print mixture angles & probabilities no pgm print input geometry no ******

***
- e*e

pki print fission spectrum no bug print debug information ' no *** -***

*** *e*-

*** pid print extra 1-d cross sections no trk print tracking information no ***
... ***

*** .ene
*****eeeee********************e..*****ee**e*** e**e.**e..***********...... ....******e *****************************

ee********e es**e*****e********e **.*******ee****e *+e*e**eee* ....***ee...e**e.******** . ...e**********..,*e .....-

e******** ......e***.. e******. .......e***ee. ...ee ***** e****ee ***** ..eee.******.e**** *e ***ee*.**ee.*e...

parameter inpuc completed

O to's were used reading the parameter data .. ...... .

*************** data reading completed ***************

..



a.,
-

,-

L
'l

*p' .;

-1g
4~

J

1

: *e***e.*******e*********ea e**e*****ee. ********* e** e********e *****ee. *******ee .... *****************eeeeeee***

** .**e' .. j

*** uf6 homogeneous infinite array of cylinders h/u=0
. [***

.**e .. . ;

****** e* ee***ee.. *eneeeeme****ee.. ....e*ee.....eeeeeeeeeeeeee******e** ***ee**eee** eee***eeeee********eeeeeees*

**eneeeeee**eme***ee******en****e**e**e **eeeee**** e***eeeee** e*****ee****ese****eeee**ee*****e***************e***
T|... . . . . -

**e unit volume *** '

**t number data set name name unit function. ***

**e ...... ....... ..... .... ........... **e-
,

***- eee ;
;

-*** xac 14 ft14f001 . mixed cross sections ***

ee* *ee

*** I*** alb 79 ft79f001 input albedos-
!ee* *ee
.

***. wts 60 ft80f001 input weights ;j***

... -

ese . . ;

*** skt 16 write scratch data. ***- '

... *** ~!
9

*** bin 95 ft95f001 . binary input data ***-
,

**e- *** t

*** rst 95 ft95f001 read restart' data ***
|

... .**e

*** lib 4 ft04f001 input empx working library ***

|*ee ***

*** 8 ft08f001 input data direct access *** *

ene . *** -

'i*** 9 super grouped direct access ***

... ... ;

*** 10 xsee mixing direct access ***
**. . * * *

***e.*e***********e*******e******************************.......e***..************************************ . ;

0 to's were used preparing input data- -|. ... . .
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uf6 homogeneous infinite 'errey of cylinders' h/ua0
!mixing table.

.-!

L

number of scattering angles = 2
. 'j

cross'section message threshold *3.0E-05 - v

-!
entry . mixture nuclide density.

1 1 92235 4.21729E-04 -

2 1 92238 7.87847E-03 ;;

3 1- 9019- 4.98012E-02' -j
- '4 2 6012 3.92503E-03 -

' !'5 2 26000 8.34982E-02-
6 3 1001 6,67514E-11. ?

7 3 8016 3,33757E-11 'j
'l

cross sections read from the ampx working library on unit -4

1001 HYDROGEN ENDF/B-IV MAT 1269/ TERM 1002 UPDATED 10/12/89
6012 CARBON-12 .ENDF/B-IV MAT 1274/ TERM 1065 . UPDATED 10/12/89, 'f
8016 CXYGEN-16- ENDF/B-IV MAT 1276 UPDATED 10/12/89- !
9019 FLUORINE ENDT/B-IV MAT 1277 . UPDATED 10/12/89 gj

26000 IRON ENDF/B-IV MAT 1192 UPDATED 10/12/89 -

92235 URANIUM-235 ENDF/B-IV HAT 1261 UPDATED 10/12/89
92238 URANIUH-238 ENDF/B-IV HAT 1262 UPDATED 10/12/89-
. ... . O io's were used mixing cross-sections.- I. .. ,

( 0 to's were used preparing the cross sections . |.
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...

!. uf6 homogeneous infinite array of cylinders n/u=0 -

'*** ***

L ... ...

.................................................................................................*.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
;... ...

*** ****** edditional information ****** *** e
... ... k

| .

-

a

*** 27 use lettice geometry no *** a
[ .. ... number of energy groups ;...

*** no. of fission spectrum source group 1 global array number
~ 0'.*** |

... ... :

*** no. of scattering anglee in xsece 2 number of units in the global x'dir. O' ***
' i*

... ... :

L.*** entries / neutron in the neutron bank 16 number of units in the global y dir. D ***
... ... ,

*** entries / neutron in the fission bank 9 number of units in the global s dir, 0 '***' '

... ...-

*** number of mixtures used 3 use a global reflector yes ***

... . * * * - ].

.

*** number of bias id's used 1 use' nested holes no *** |
... ...

*** number of differential albedos used 0 number of holes 0 ***
... **.

*** total input geometry regions 3 maximum hole vesting level O ***
... ... . j
*** number of geometry regione used 3 use nested arrays no *** 'I
... **.

*** 1argest geometry unit number 1 number of arrays used 0 ***' |
... ... ,

*** 1argest array number 1 maximum array nesting level 0 ***
'.>

.

t
... ...

... ...

+x boundary conditicn mirror -x boundary condition mirror ******

... *.

.'+y boundary condition mirror y boundary condition mirror ******

*...

***-+s boundary condition mirror -s boundary condition mirror * * * - '
,

... ... .,

.....................**..........*.............................*....... .*.. .....;t**......*.....*.

'
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*** ...

*** uf6 homogeneous infinite array of cylind.>rs h/u=0
.

***

-)... **.
. ......*e......... **.........**...e***.e.........**.t........****........***...........*****..

-

.

...............................................;...................*.......**.........*..**... ;

;;... .**
_.

*** *** f****** space and ' supergroup information ******
... ... a

5*** 100000 words is the total space available, ***
* * * . **. . ;g

8707 words were used for non-supergroup storage.*** *** -
[
y*** ..e

91293 words of storage are available for supergrouped data'. * * * ' . .!***
" ... **. ..

'!99878 words of sto' rage are available for constructing the supergroups. -******
j

*** .. .

*** 91233 words of storage are available to each supergroup. 3
***

e.* *.. t

446 words are needed for the largest group.*** ***
*** ...

,

!9369 words of storage is sufficient to run this problem. ' ******
**. ***

.S
13727 words of storage will allow the problem to run with one supergroup, {

*** ***
... ... ,

13984 words of storage will be used to run this problem.*** *** *

... *** e
t

....**.*..e***...*.***.....**.e.......ee..........*ee.een... e****...****** .......*******..*. ,

****.......e*************e...******.......*****..............******e.**.*ee.....**e........ ,
.*e ***

!*** starting ending xsec albedo- total ***

. supergroup group '6roup length length length*** ***

... **.

1 5*.e ..

*** 1- 1 27 943 0 4960 ' ***'
,

e.. ...

.....**e.****.......**........********..................**...**.....*... **....** ............ ,

O io's were used in supergrouping i, s, , ,

'
O lo's were used loading the data,.,
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uf6 homogeneous infinite array of cylinders h/u=0 +

|[
media bias ' geometry description for those units utilized in this problan

region' . num id'

******************* global ******************* ,

unit 1 ----- }
......

.
_

one uf6 cylinder .

:1 cylinder 1 1 radius = 36.830 +s' = 95.250 -s = -95.250 centerline is at .x = 0.00000 y = 0.00000 ,

2 cylinder 2 'l radius = - 38.100 + = 96.520 -s = -96.520- centertiae is at x = 0.00000- y =~0.00000..

3 cuboid 3.1 +x = 53.340 -x = -53.340 +y = 53.340 -y = 53.340' . +a = 111.76 - t = -111.76
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.uf6 homogeneous infinite arzey of cyl.inders h/u=0 -j
; volumes for those units utilised in, this problem !

geometry. cumulative -
unit' region region ~ volume ' volume i

1 1 1 8.11799E+05 cm**3 - 8.11799E+05 cm**3 |
2 2 6,85346E+04 cm**3 8,80333E+05 cm**3 -!
3 3 1.66346E+06 cm**3 2.54380E+06 cm**3 j

,

unit uses region mixture total volume
1 1 1 1 8.11799E+05 cm**3

2 2 6.85346E+04 cm**3
'

3 3 - 1,66346E+06'cm**3
;
f

total mixture volumes |
mixture total volume !

1 8,11799E+05 cm**3- '

2 6.85346E+04 cm**3 -f
'

31 1.66346E+06 cm**3 i
i

eeeeeeene**e.***eee ******e****eeeeeeeeeeee*****eeeeeeeeeeeeeeeeeeeee **eeeeeeeee ************eeee**eeeeeeeeeeeee*en ,

eee de*,

'f*** blaning information - ***

... ee. *

'*** a default weight or 0,500 will be used for all bias id's. ***

*** e... a

'eee e e e e e e n ** * **.. e e e e e eee e ** *** e* ** * . ...** * *e e e**eee e e ** e .. .. . * * * e n .. *e. .. e* * e n. . .. . *e e** *** .... ** e eee n e

O io's were used in keno-v before tracking.. .. .,
.

, ... }0.24683 minutes were used processing data.,. , , ,

volume fraction of fissile material in the core- 0,31913E+00 1

start type 0 was used,
.

. . .

the neutrone were started uniformly throughout the entire volume defined by the outermost geometry card,
~

'0,00967 minutes were required for starting, total elapsed time is 0,25600 minutes.<

1

,

. .

h

1

1

'l

?

i

.k
;
4

b

f
i
?

.

t

f'

'

t

. !
7

.

1
.{

i

,

- !
.e

;

1

:1



, - . .. - . .~. , - - - - + . . .

,

.
,

* t

._ .

-

;

uf6 homogeneous infinite arrey of cylinders h/u-0
generation elapsed time average avs k-off metrix metrin k-off 6

generation k-effective minutes k-effective- deviation k-effective - deviation- 3

keno message number 15-132 warning. ..only 247 independent fission points were generated .{
1- 6.79992E-01 3.74333E-01 1.00000E+00 0.00000E+00 0.00000E+00 '0.00000E+00 !

'
keno nessa8, number k5-132 warning. ..only 247 independant fission points were generated

2 6.89587E-01 4.88500E-01 1.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00 4

heno message number k5-132 warning. .only 244 independent fission points were generated ;

.3 6.70711E-01 6.03167E-01 6.70711E-01 0.00000E400 0.00000E+00 0.00000E+00 -1
4 7.15087E-01 7.29333E-01 6.92899E-01 2.21882E-02 -0.00000E+00 0.00000E+00
5 7.05507E-01 8.55833E-01 6.97101E-01 1.34821E-02 0.00000E+00 0.00000E+00
6 7.12218E-01 9.82833E-01 7.00881E-01 1.02550E-02 0.00000E+00 0.00000E+00 '

7 7.04191E-01 1.10850E+00 7.01543E-01 7.97104E-03 0.00000E+00 0.00000E+00 -;
8 7.03036E-01 1.23117E+00 7.01792E-01 6.51308E-03 0.00000E+00 0.00000E+00 ,

9 7.13680E-01 1.35817E+00 7.03490E-01 5.76062E-03 0.00000E+00 0.00000E+00 i
10 6.48787E-01 1.47817E+00 6.96652E-01 8.46431E-03 0,00000E+00 0.00000E+00
11 6.71611E-01 1.60167E+00 6.93870E-01 7.96649E-03 0.00000E+00 0.00000E+00
12 6.89676E-01 1.72250E+00 6.93450E-01 7.13778E-03 0,00000E+00 0.00000E+00 .;
13 6.92361E-01 1.85067E+00 6.93351E-01 6.45712E-03 0.00000E+00 0.00000E+00z
14 7.11204E-01 1.97700E+00 6.94839E-01 6.07936E-03 0.00000E+00 0.00000E+00 l

'I15 6.95965E-01 2.10050E+00 6.94926E-01 5.59287E-03 0.00000E+00 0.00000E+00
16 7.13361E-01 2.22600E+00 6.96242E-01 5.34280E-03 0.00000E+00 0.00000E+00 ;

17 6.68321E-01 2.34950E+00 6.94381E-01 5.31078E-03 0.00000E+00 0.00000E+00-
'

18 6.80780E-01 2.47133E+00 6.93531E-01 5.03999E-03 0.00000E+00 0.00000E+00
19 6.99084E-01 2.59667E+00 6.93858E-01 4.7455CE-03 0.00000E+00 0.00000E+00
20 6.87424E-01 2.72033E+00 6.93500E-01 4.48836E-03 0.00000E+00 0.00000E+001 >

21 6.87761E-01 2.84567E+00 6.93198E-01 4.25629E-03 0.00000E+00 0.00000E+00
'

22 7.04643E-01 2.96950E+00 6.93770E-01 4.07822E-03 0.00000E+00 0.00000E+00
23 6.65159E-01 . 09483E+00 6.92408E-01 4.11147E-03 0.00000E+00 0.00000E+00 !

24 6.97053E-01 3.21650E+00 6.92619E-01 3.92582E-03 0.00000E+00 0.00000E+00- ;

25 6.80928E-01 3.34000E+00 6.92111E-01 3.78553E-03 0.00000E+00. 0.00000E+00 6

26 7.00141E-01 3.46383E+00 6.92445E-01 3.63978E-03 0.00000E+00 0.00000E+00 {
27 6.59464E-01 3.58533E+00 6.91126E-01 3.73210E-03 0.00000E+00 0.00000E+00
28 6.86888E-01 3.70550E+00 6.90963E-01 3.58939E-03 0.00000E+00 0.00000E+00 1

29 6.83777E-01 3,82700E+00 6.90697E-01 3.46413E-03 0.00000E+00 0.00000E+00. .!
!30 6.8303BE-01 3.95167E+00 6.90423E-01 3.34931E-03 .0.00000E+00 0.00000E+00

31 6.89332E-01 4.07250E+00 6.90386E-01 3.23197E-03- 0.00000E+00 0.00000E+00 ,

32 6.84595E-01 4.19783E+00 6.90193E-01 3.12834E-03- 0.00000E+00 0.00000E+00
33 6.90852E-01 4.32517E+00 6.90214E-01 3.02582E-03 0.00000E+00 0.00000E+00 q
34 6.85021E-01 4.44683E+00 6.90052E-01 2.93422E-03 0.00000E+00 0.00000E+00 ,

35 6.60204E-01 4.56683E+00 6.89147E-01 2,98429E-03 _D.00000E+00 0.00000E+00 j

36 6.42363E-01 4.68950E+00 6.87771E-01 3.20554E-03 0.00000E+00 0.00000E+00
37 6.98126E-01 4.81117E+00 6.88067E-01 3.12663E-03 0.00000E+00 0.00000E+00
38 7.05101E-01 4.94033E+00 ~6.88540E-01 3.07516E-03 0.00000E+00- 0.00000E+00
39 6.70904E-01 5.06467E+00 6.88064E-01 3.02864E-03 0.00000E+00' O.00000E+00
40- 6.88566E-01 5.18833E+00 6.88077E-01- 2.94789E-03 0.00000E+00 0.00000E+00
41 6.93512E-01 5.31117E+00 6.88216E-01 2.87468E-03 0.00000E+00 0.00000E+00 3

42 6.64659E-01 5.43467E+00 6.87627E-01 2.86312E-03 0.00000E+00 0.00000E+00 ;

43 6.66765E-01 5.55550E+00 6.87118E-01 2.83840E-03 0.00000E+00 0.00000E+00 ,

44 6.83943E-01 5.68167E+00 6.87043E-01 2.77103E-03 0.00000E+00 0.00000E+00 !

45 7.07501E-01 5.80817E+00 6.87519E-01 2.74733E-03 0.00000E+00 0.00000E+00 [
46 6.83201E-01 5.93350E+00 6.87420E-D1 2.68595E-03 0,00000E+00 0,00000E+00

'
47 6.73928E-01 6.05250E+00 6.87121E-01 2.64265E-03 0.00000E+00 0.00000E+00-
48 7.12971E-01 6.17600E+00 6.87683E-01 2.64496E-03- 0.00000E+00 0.00000E+00
49 6.96865E-01 6.29683E+00 6.87878E-01 2.59543E-03 - 0.00000E+00 0.00000E+00

'

50 7.21542E-01 6.42517E+00 6.88579E-01 2.63580E-03 0.00000E+00 0.00000E+00
51 6.79943E-01 6.54783E+00 6.88403E-01 2.58746E-03 0.00000E+00 0.00000E+00
52 6.86868E-01 6.67133E+00 6.88372E-01 2.53537E-03 0.00000E+00 0.00000E+00 ' 1
53 . 7.08722E-01 6.79867E+00 6.88771E-01 2.51699E-03 0.00000E+00 0,00000E+00 '|
$4 7.25698E-01 6.92133E+00 6.89481E-01 2.56824E-03. 0.00000E+00 0.00000E+00 -J
55 6.95791E-01 7.04483E+00 6.89601E-01 2.52213E-03 0.00000E+00 0.00000E+00 .j
56 7.3488BE-01- 7.17017E+00 6.90439E-01 2.61321E-03 0.00000E+00 0.00000E+00 "'

57 6.73193E-01 7.29567E+00 6.90126E-01 2.58435E-03 0.00000E+00 0,00000E+0D *

$8' 6.82146E-01 7.42017E+00 6.89983E-01 2.54178E-03 0.00000E+00 0.00000E+00
59 6.80797E-01 7.54567E+00 6.89822E*01 2.50199E-03 0.00000E+00 ' O.00000E+00 .

60 6.91801E-01 7.66650E+00 6.89856E-01 2.45871E-03 0.00000E+00 0.00000E+00 !

61 7.10811E-01 7.79000E+00 6.90211E-01 2.44263E-03 0.00000E+00 0.00000E+00
*

62 6.98257E-01 7.91717E+00 6.90345E-01 2.40532E-03 0.00000E+00 0.00000E+00
63 6.93301E-01 8.04000E+00 .6.90394E-s1 2.36606E-03 0.00000E+00' O.00000E+00 !
64 6.98421E-01 8.16450E+00 6.90523E-01 2.33118E-03 0.00000E+00 0.00000E+00 ,

65 6.76522E-01 8.28800E+00 6.90301E-01 2.30462E-03 0.00000E+00 0.00000E+00 '?
66 6.65118E-01 8.40783E+00 6.89908E-01 2.30220E-03 0.00000E+00 0.00000E+00
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67 6.66108E-01 8.53167E+00 6.89541E-01 2.29589E-03 0.00000E+00 0.00000E+00 |
68 6.86960E-01 8.65967E+00' 6.89502E-01 2.26117E-03 0.00000E+00 0.00000E+00 t

69 6.92228E-01 8.77967E+00 6.89543E-01 2.22754E-03 0.00000E+00 0.00000E+00 -|
70 .6,81115E-01 8.90217E+00 6.89419E-01 2.19803E-03_ 0.00000E+00 0.00000E+00 _|
71 6.89355E-01 '9.02583E+00 6.89418E-01 2.16594E-03 0.00000E+00 0.00000E+00 ''

72 6.71245E-01 9.14867E+00 6.89159E-01. 2.15051E-03 0.00000E+00 0,00000E+00

73 7.03402E-01 9.27483E+00 6,89359E-01 2.12947E-03- 0.00000E+00 0.00000E+00 ;

74 6.98954E-01 9.39933Et00 -6.89492E-01 2.10391E-03 0.00000E+00 0.00000E+00 ._ j
75 6.98473E-01 9.52400E+00- 6.86615E-01 2.07854E-03 0.00000E+00 0.00000E+00 i

76 6.91377E-01 9.64567E400 6.89639E-01 2.05039E-03 'O.00000E+00 0.00000E+00 1

*
77 6.64923E-01 9.77017E+00 6.89310E-01 2.04954E-03- 0.00000E+00 0.00000E+00

'78 7.07045E-01 9.89367E+00 6.89543E-01 2.03581E-03' O.00000E+00 0.00000E+00
79 7.03977E-01 1.00228E+01 6.89730E-01 2.01792E-03 ~ 0.00000E+00 0.00000E+00 $

80 6,763 56E-01 1.01463E+01 6.89559E-01 1.99925E-03 0.00000E+00 0.00000E+00 j
81 6.67481E-01 1,02698E+01 6.89280E-01 1.99347E-03 0.00000E+00 - 0.00000E+00 .i
82 6.88129E-01 1.03963E+01 6.89265E-01 1.96844E-03 0.00000E+00 0.00000E+00' -. i
83 6.92003E-01 1.05198E+01 6.89299E-01 1.94428E-03 0.00000E+00 0.00000E+00

'

84 6.88124E-01 1.06433E+01 6.89285E-01 1.92048E-03 0.00000E+00 - 0.00000E+00 '!

85 6.79442E-01 1.07615E+01 6.89166E-01 1.90090E-03 0.00000E+00 0.00000E+00 |

86 6.92505E-01 1.08858E+01 6.89206E-01 1.87856E-03 0.00000E+00 0.00000E+00'
87 - 6.76900E-01 1.10022E+01 6.89061E-01 1.86196E-03 0.00000E+00 0.00000E+00 |
88 6.81653E-01 1.11275E+01 6.88975E-01 1.84220E-03 0.00000E+00 0.00000E+00 1

89 6.87477E-01 1.12502E+01 6.88958E-01 1.82098E-03 0.00000E+00 0.00000E+00
90 6.76886E-01 1.13757E+01 6.88820E-01 1.80539E-03 0.00000E+00 0.00000E+00
91 6-.92245E-01 1.14965E+01 6.88859E-01 1.78540E-03 0.00000E+00 0.00000E+00
92 6.97569E-01 1.16202E+01 6.88956E-01 1.76810E-03 0.00000E+00 0.00000E+00
93 7.26402E-01 1.-17437E+01' 6.89367E-01 1.79634E-03 0.00000E+00 0.00000E+00
ft 6.01973E-01 1.18710E+01 6.89280E-01 1.77885E-03 0.00000E+00 0.00000E+00
95 6.74478E-01 1.19937E+01 e.69121E-01 1.766R0E-03 0.00000E+00 0.00000E+00' >

96 6.86019E-01 1.21180E+01 6.89088E-01 1.74822E-03 0.00DDUht00 0.00000E+00
97 6.82648E-01 1.?"~'9E+01 6.89020E-01 1.73105E-03 0.00000E+00 . V.00000E+00
98 6.81044E-01 1.23627E+01 6.88937E-01 1.71493E-03 0.00000E+00 0.00000E+00 I

100 6.70481E-01 1 26043E+01 6.88986E-91 1.70710E-03 0.00000E+00
' 0.00000E+0099 7.12177E-01 1 24870E+01 6.89176E-01 1.71399E-03 0.00000E+00

O.00000E+00 .}
'

101 6.69304E-01 1.27207E+01 6.88787E-01 1.70143E-03 0.00000E+00 0.00000E+00'
102 6.85274E-01 1.28452E+01 6.88752E-01 1.68469E-03 0.00000E+00 0.00000E+00 '

103 7.07871E-01 1,29687E+01 6.88941E-01 1.67864E-03 0.00000E+00- 0.00000E+00 '!
keno messa8e number k5-123 execution terminated due to completion of the specified number of 8enerations.
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uf6 homogeneous infinite array of cylinders h/u-0 . ,

lifetime = '6.54585E-06 + or , 9.27770E-08 generation time = 4.79810E-06 + or - 1.22467E-07 '

no. of initial '
generations everage 67 per cent .95 per cent -99 per cent . number of

skipped k-effective deviation ~ confidence interval confidence interval confidence interval' histories
3 0.68912 + or - 0.00169 0.68744 to 0.69081 0.68575 to 0.69249 0.68407 to 0.69418 30000 6

4 0.68886 + or - 0.00168 0.68718 to 0.69054 0.68550 to 0.69222 0.68382 to 0.69391 29700 ,

5 0.68869 + or - 0.00169 0.68700 to 0.69038 0.68531 to 0.69207 0.68362 to 0.69376. 29400 |
'

6 0.68845 + or - 0.00169 0.68676 to 0.69014 0.68507 to 0.69183 0.68338 to 0.69352 '29100
7 0.68828- + or - 0.00170 0.68658 to 0.68998 0.68488 to.0.69168 0.68318 to 0.69338' 28800. >

8 0.68813 + or - 0.00171 0.68642 to 0,68984 0.68471 to 0.69155 0.68300 to 0.69326 28500- |
9 0.68786 + or - 0.00171 0.68615 to 0.68956 0.68444 to 0.69127 0.68274 to 0.69298 28200 !

10 0.68828 + or - 0.00167 0,68661 to 0.68995 0.68493 to 0.69162 0.68326 to 0.69330L- .27900 |'

11 0.68846 + or * 0.00168 0.68678 to 0.69014 0.68510 to 0.69182 0.68342 to 0.69350 27600 !

12 0.68845 + or - 0.00170 0.68675 to 0.69014 0.68505 to 0.69184 0.68335 to 0.69354 27300 t

17 0.68799 + or - 0.00174 0.68626 to 0.68973 0.68452 to 0.69146 0.68279 to 0.69320 25800' -|
22 0.68775 + or - 0.00182 0.68592 to 0.68957 0.68410 to 0.69140 0.68228 to 0.69322 24300 f

27 0.68822 + or - 0.00187 0.68635 to 0.69009 0.68448 to 0.69196 0.68261 to 0.69383 22800 |
32 0.68841 + or - 0.00200 0.68641 to 0.69041 0.68441 to 0.69241- 0.68241 to 0.69441 21300 t

37 0.68940 + or - 0.00198 0.68743 to 0.69138 0.68545 to 0.69336 0.68347 to 0.69534 19800
42 0.68980 + or - 0.00206 0.68774 to 0.69186 0.68568 to 0.69393 0.68362 to 0.69599 18300- .

47 0.69040 + or - 0.00216 0.68824 to 0.69256 0.68608 to 0.69472 0.68393 to 0.69688- -16800 t

52 0.68950 + or - 0.00223 0.68727 to 0.69173 0.68504 to 0.69396 0.68281 to 0.69619 15300
57 0.68752' + or - 0.00202 0.68550 to 0.68955 0.68348 to 0.69157 0.68146 to 0.69359 13800
62 0.68689 + or - 0.00217 0.68472 to 0.68905 0.68256 to 0.69122 0.68039 to 0.69338 12300 ;

67 0.68766 + or - 0.00227 0.68559 to 0.69012 0.68333 to 0.69239 0.68106 to 0.69465 10800 i
'

72 0.68845 + or - 0.00256 0.68589 to 0.69101 0.68332 to 0.69358 0.68076 to 0.69614 9300
77 0.68788 + or - 0.00280 0.68507 to 0 69068 0.68227 to 0.69348 0.67947 to 0.69629 -7800
82 0.68771 + or - 0.00306 0.68465 to 0.69077 0.68159 to 0.69382 0.67853 to 0.69688 6300 ,

87 0.68830 + or - 0.00393 0.68438 to 0.69223 0.68045 to 0.69615 0.67653 to 0.70008 '4800 '

92 0,68882 + or - 0.00558 0.68324 to 0.69440 0.67767 to 0.69997 0.67209 to 0.70555 '3300

!

Li

.
9

Y

t

>

%

E

i

i

)

.

,

r

v w r rev - * *



. ., . n . - . p. _, . ;. . .n . - .,

a
,

+ ;/
}

* <

,+. 2

-

.,
..

- ; ', --
,

,!

.mh

uf6 homoteneous-infinite array of cylinders h/u-o
.

. . . ,

no.'of initial . .

number.of. f-f
.. . . .

67 per cent 95 per cent 99 per cent ,= generations average
..

confidence interval confidence interval confidence interval histories': skipped .. k-effective '
' 0.68018 to 0.69520 0.67268 to 0.70271 0.66517 to 0.71022 :1800.-
deviation

97 0.68769 + or - O.00751
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uf 6 homogenews infinite arrey of cylinders h/u=0

plot of average k . effective by generation run.
. ..

the line represents k-off = 0.6891 + or ' O.0017 which occurs for '103 cenerations run
.

.

0.6874 0.7013 0.7151 -

i

g.........................g....................... 3...... .................g........................
.g.

:- 5 + t I * I ,

'l I I * I-

1 ! I * I

I f. I * I
:1. I I * I

10 + t- I. * I

t' It * I

-1 It * I J
t If * I -

t 1 I * I

15 + t I * I i
! ! I. * I

'

! !I * I

! 11 * I

! !I *- I

20 +-- tI * I

!- II * I
i' f I * I

! I * I

1 !! * I .,

. 25 + 1 * I ,

! !! * I

t It * I
*

'! It * I |
t I 1 * I

30 + I 1 * I

! I I * I i

1 I 1 * I

.t I t * I' .

1 . I .1 * I

35 + I !* I

I I .*I I ,

! I *! I 'l

l' I *t I

! 'I *I I
40 + 1 *I I

I I *t I

~! I *t I
'

1 I 1I*

t I *-!I
45 + I * 1I '

f I * II ,

t I * II
! I *iI
t I *t I -

*

50 + 1 *t I

1 I at I

f I *l I

I I * I
.t I !* I

55 +- I 1* I

I I! * I
I I t* I

-1 I ~ t* I
'

I I .! * I-

- 60 + 1 1* I

I If* I

1 It* I

-1 It* .- I
I I1 * .I-

65 + I!* I

t I 1* I

1 1 1* I

f I ' !* I

! I !* - I

70 + 1 f* I

, , , - - . -



- s. + , , . . , . - - ~ - . . . . . .-

:
,. . i" |'

| '. .

;*e. ,

! *

I' ' .!
:=

iI I' I t* I

*

!
g . I * I
t- I * I

. 1. I' la I- ;

75 + I'la- I ,

f- I f* I (
't I * I- ;

1 I t* I '|
-1 2 1* I ~t

1

80 + I f* I ,,

I I * I !

|: t I e I
-

'I iI I I * -

! 1 * I
:f65 + 1 * I

f I * I ,

1 I * I :
>

t- I * I
t I * I ,

90 + I *) I

I I *! 'I 6

! I * I 4

1 I * I
I I * I -i

95 + 1 * I
-! I * 1

1 I * I
,

I I * I
! I * I a

100 + I * I '
I I *l I -|

-! I *! I

I I .* I
4

".

1

's
.

. i
'

1

l
<

|

'|-.
I
j

1

!

!
!

I
. .j

,, -, , - . . .--
l



. . . ..,_ _ _ . . . . ,m. ..m. . - _ - , . _ , . . .

,.

- . , - ;

i
;. . . ,

. - q
.. !
': i
.T

uf6 homogeneous infinite array of cylinders h/u=0 '

'
~ plot of average k-effective by generation skipped.

_ _

the line represents k-off = 0.6683 + or 0.0017 which occurs for 10 senerations skipped. -!
'0.6832- 0.6899. 0.6966
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uf6 homogeneous infinite arrey of cyl'inders h/u=0
> . ,

-

._' group fission. unit- region
.

skipping 3' generations - .-
.

, fissions . percent . absorptions percent leakage percent - {

_.

fraction deviation deviation deviation 't
*

1 0.0111 7.64094E-03 3.9502 4.30718E-03 3.9335 0.00000E+00'- 0.0000
'2'' J0.0619 4.26361E-02 1.4942 2.50287E-02- 1.4873 0.00000E+00 0.0000 .

- 'I3 0.0785 5.40751E-02^ 1.0858 2.17345E-02 1.0855 ~ 0.00000E+00 ' 0,0000

4 0.0397 2.73868E-02 1.1372 1.25189E-02 1.1350 0.00000E+00. 0.0000 !
5 '0.0194 1.33928E-02 0.9801 1.09642E-02 0.9763 0.00000E+00 0.0000 !
6 0.0165 1.13697E-02 0.6042 1.37650E-02 0.6135 0.00000E+00' O.0000, -. !
7. 0.0338 2.32731E-02 0.5381 3.01241E-02 0.5389' O.00000E+00 0.0000 .;-

8 0.1403 9.66737E-02 0.4363 2.05757E-01 0.4328 0.00000E+00 ' O.0000 .|
',9 0.1717 1.18352E-01 0.3908 2.77311E-01 0.3904- 0.00000E+00 0.0000

10 0.1622 1.11748E-01 0.6097 1.76431E-01 0.5917, 0,00000E+00 0.0000
11 0.1912 1.31771E-01 0.8048 1.56926E-01 0.8023 0.00000E+00 0.0000 |

12 0.0528 3.64146E-02 1.7361 4.20805E-02 1.7249 0.00000E+00 .0.0000 |
13 0.0159 1.09295E-02 2.9753 1.50670E-02 2.9523 0.00000E+00 '0.0000
14 0.0026 1.79935E-03 6.3605 4.13609E-03 6.3202 0.00000E+00 0.0000 :

15 0,0005 3.25856E-04 11s9452 3.90052E-04 10.8859 0.00000E+00 -0.0000, |
3

16 0.0002 1.48636E-04 12.7902' 3.47130E-04 12.6927 0.00000E+00' O.0000
17 0.0003 2.11899E-04 17.8889 1.49772E-04 .17.6576' O 00000E+00 0.0000- .

18: 0.0003 2.06086E-04 19,1873 1 26746E-04 -18.3550 0.00000E+00- 0.0000 >

19 0.0002 1 52165E-04 17.6340 9.37136E-05 16.6755. 0.00000E+00. 0.0000 !

20 0.0005 3.43275E-04- 25.0237 2.08989E-04 23.5957 0.00000E+00. 0.0000
21 0.0002 1.17814E+04 53.7091 6.63137E-05 51.5579 0.00000E+00 0.0000 t

22 0.0002 1.05573E-04 63.4739 6.63621E-05 56.9945 0.00000E+00 0.0000
23 0.0001 4.29204E-05 73.3257 2.51756E-05 ' 70.2239 0,00000E+00 0.0000-
24 0.0000 6.13944E-06 100.0000 3.21529E-06 100.0000 0.00000E+00- 0.0000;

25 0.0000 0,00000E+00 0.0000' O.00000E+00- 0.0000 0.00000E+00 0,0000 i

'26 0.0000 0.00000E+00 0.0000 0.00000E+00 0.0000 0.00000E+00 0.0000
27 0.0000 0.00000E+00 0.0000 0.00000E+00 0.0000. 0.00000E+00 0.0000. ;

; system total = 6.89123E-01 0.2446 9.9742BE-01 0.1877 0.00000E+00- 0,0000 [
elapsed time 12.98050 minutes ;
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p' f uf6 homogeneous infinite arrey of cylinders h/u-0 -,

frequency for generations' 4 to .103'

It E0.6388 to D.6619 . ****<
| :: 10.6619 to 0.6850 ***********=*************************

0.6850 to 0.7081 . **********************************************
|0.7081 to 0.7312 ************

0.7312 to 0.7543 *

frequency for generations 29 to 103
0.6388 to 0,6619 **

0.6619 to 0.6850 . ********************************

'O.'6850 to 0.7081. *********************************

0.7081 to 0.7312 *******

0.7312 to 0.7543 *

frequsney for generations 54 to 103
0.6388 to 0.6619
0.6619 to 0.6850 *********************

0.6850 to 0.7081 ************************

0.7081 to 0.7312 ****

0.7312 to 0.7543 *

frequency for generations 79 to 103
0.6388 to 0.6619

'- .'O.6619 to 0.6850 ************

' O.6850 to 0.7081 ***********

-0,7081 to 0.7312 **

0.7312 to 0.7543

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * -

c ongratulations t you have successfully traversed the perilous path through keno v in 12.9805D minutes

**********************************************************************************************************************************-

a_
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ccccccccccc asassasssas aseaanaam sssssssssas 22222222222 5555555555555 |
ceccccccccccc assssssssssas nasaansaast ssesssssssssa 2222222222222 5555555555555
cc cc ss- se as se as ss 22 22 55 !

cc- so- as sa as 22 55 i
ce sa as as as 22 55
cc sassasssssas annea.maassaa sasssssssssa 22 555555555555 |

cc asssssssasas masaamaansana assassasssas 22 5555555555555 i

cc as se as ss 22 55 i

sc as as sa ss 22 55 .j

cc cc as as sa as as ss 22 55 55 i;
'

ceccccccccccc sassassassssa an as ssssssssssssa 2222222222222 5555555555555 :
ccccccccccc sssssssssss am sa sssssssssss 2222222222222 55555555555 !

;

.uu uu fifffffffffff 666666666666 111111111111 nn nn ceccccccccc yy yy 11 ,|
'

uu uu fifffffffffff 6666666666666 111111111111 runs nn ccccccccccccc yy yy 111
' uu . uu ff 66 11 nnnn nn cc cc yy yy 1111.
uu uu ff 66 11 nn un nn ec yy yy 11 L!
uu uu ff 66 11 nn nn on cc yyyy 11 . .|
uu uu fffffffff 666666666666 11 nn nn nn oc yy 11 !
uu uu fffffffff 6666666666666 11 nn nn nn cc yy 11 i

uu uu ff 66 66 11 nn nn nn cc yy 11 .i
'

uu uu if 66 66 11 nn nn nn cc yy 11

uu uu ff 66 66 11 nn nnnn cc ec yy 11 -{
'

-uuuuuuuuuuuuu ff 6666666666666 111111111111 nn nnn ecccccccccccc yy 11111111
uuuuuuuuuuu ff 66666666666 111111111111 nn nn ecccccccccc yy 11111111

0000000 44 0000000 7777777777777 99999999999 S3333333333|_ .;
000000000 444 000000000 777777777777 9999999999999 '3333333333333 )

00 00 4444 00 00 77 77 99 99 33 .33 ',

00 00 44 44 00 00 .77 99 99 33 i
00 00 44 44 00 00 77 99 99 -33 ;

00 00. 77 9999999999999 333.00 00 44 44 --------------------------
,

999999999999 333 . ;00 00 7700 00' 44 44 ------------- -------------

00 00 444444444444 00 00 77 99 33 "

00 00. 4444444444444 00 00 77 99 33
00 00 44 00. 00 77 99 ' 33

.

33 J !

000000000 44 000000000 77 9999999999999 3333333333333 ,

0000000 44 0000000 77 999999999999 33333333333

'
0000000 7777777777777 11 5555555555555 0000000 .0000000

000000000 777777777777 111 5555555555555 000000000. 000000000 ?

*

00 . 00 77 77 '1111 55 ~ 00 00 00 00.

00 00 77 11 '55 00 00 00 00 1

00 00 00 00 !00 00 77 11 55 +
.

00 00 77 11 555555555555 00 00 00 00 ;

00 00 77 11 5555555555555- 00 00 00 00 !

00 00 77 :: 11 55- ::: 00 00 00 00
00 00 77 : .t 11 $5 00 00 00 00 |

00 00 77 11 55 55 00 00 00 00 'j
000000000 77 11111111 5555555555555 000000000 000000000- i

I0000000 77 11111111 55555555555 0000000 0000000
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...............................*.....**............*.**.***...*.e... ........... 1
>

................................................................................ ;

................................****................** ....**.......****........ .!
[..... .....

L(program verification information **********
...e. ..... s

'f***** versioni scale 4.0- ***** 7t
..... ..... -

...............**............*.....................****..................u...... l
j............................................................................-...

..... .....
- ..... .....
= 2

program: c4 data ***** .!*****

..... ....* (

!***** creation date: 08/09/91 *****

..... ..... !

***** library : scale-4 libraries ***** - 1
'

.* .. **... 3

.,!..... .....
.

***** jobname uf61ncyl .***. -
t..... .....

***** date of execution: '04-07-93 .***. .t

..... ,,,,, - t

***** tima of execution: 07:15:00 .....
'

,

|..*** ......

..................*.................................................... ........
- ;..... .....

;
................................................................................ ..

F

*.......*...............................................................***..... .

' h
t
t
t

.
.

,b
.

C4 DATA - IKEL IBMPC-386 (Extended) Configuration Release 1.00 . I
h
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uf6 cylinders infinite array uf61ncy1.cjw
~

'**** problem parameters.****

lib 27 roupndf4 library3
- 1st 3' mixtures.
mac . 3 composition specifications

iem 1 material zones ,

se infhommedium geometry .
j

. more 0 0/1 do not read / read optional parameter data :
,

- main 0 fuel solutions

**** problem composition description ****

se uf6 standard composition
ma 1 mixture no.

- vf 1.0000 volume fraction
roth 4.6500 theoretical density

temp 293.0 des kelvin
92235 5.022
92238 94.982

end

3

-sc carbonateel standard composition
am 2 mixture no,

vt 1,0000 volume fraction

roth 7.8212 theoretical density
and

se h20 standard composition
mm 3 mixture no,

,

vf 0.0000 volume fraction
.roth 0.9982 theoretical denalty
and

**** problem geometry ****
t

**** infinite homogeneous medium ****

mfuel- 1 mixture no. of the infinite homogeneous medium !

+
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!
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. . . . . . . . . . . * * . . . e * * * * * * * * * * e e e e e e e e * * * * e m e e n w e + e * * . e e . e . e *, e * * * * * e * * * * . e e * * * * * * * * e n e * * . .* * * * * * * * * * * * * * * * * * * * *

|***|***
:

:.***- uf6 cylinders infinite array uf61ncy1.cjw , ***- i
** - ... L6

..***ee....e**e..........e***eeeee****ee.......e*e**,.*e***********.**************.e.e.***********ee**eeeeeene

*e......e***********.....***********ee***e e*******ee.e**e+ ....e*****e***e... ********.ne*****en***** ** eeeeeeen -

*** *e*
'***- ********** data library information ********** * * * -

1e.. . . . .

*** unit volume ***

*** number- data set name name unit function- ***: . ;
... ...... .. .........._ .... ............. ... q
... ene
*** $9 ft69f001 standard composition 1.ibrary ***

..e ***

*** 82 ft82f001 cross section library.
~

I***
. !.. ....

*** 11 ft11f001 short cross section-library' ***

*** - ese !
1

.....e*** ............. *********e.**e.***eeeen**eeee** *********** ...... ****........e*******e.. **e**enee**e...... ;

**************e.......e***. ..... .e*********** ******** .*e.*******e.***ee**********e.*******+e***************e**ee

... ***
.i... ...

i
standard composition library data ****** !

.e. ................................. . . . -

**. . ***-

*** unit number 89 .*** i
*** *ee ?

'r

*** dataset name : ftB9f001 *** *

y - .. e.
***-library title: scale-4 standard composition library'***

379 - tandard compositions, 326 nuclides ******
.- ,

***10 elements with variable isotopic distrbutions. ,- i***

**e ese- -

*** creation datet 7/11/91 ***
'

*** *se

*ee **e
f

..e es. >

*** cross sect on library data ~ **t '

i**e ........................... . . . . -
*..e ,e*-

*** unit number 82 ***
.

ee. **.

*** dataset name itB2f001 ***

*. -***

library tatie: SCALE 4 + 27 NEUTRON GROUP CRITICALITY SAFETY LIBRARY -- ***-***
.

****** BASED ON ENDF-B VERSION 4 DATA ~
*** COMPILED FOR NRC 1/27/89 ***

*** LAST UPDATED 10/12/89 ***

|*** L.H.PETRIE ORNL- - ***

... *** !
' '

.** ...

.** ++*
f

... *** .

*.**.e..e****ee....*******............****...***enee'*e.*****..e..*ee*****e.*****............................ s

***. **** e******* . ************e ....... ****** .....**ee.... **** e************e...... ...e*** ..e** .***e....... '

O to's were used before reading keno y data 1 l. . ... . .

O to's were used reading the keno y parameter data . .. ,.. .. .
6

- !
'

*************** data reading completed ***************
O io's were used preparing the tono v input data- ..,. , ,. .. .

O lo's were used loading the kano y data ' !., .4. . . ..

. .. . .0 to's were used. loading the data .i .

I
.. . . 0'io's were used checking the keno y geometry data 4. .. .

-***** restart data has been written on unit 95 *****
O lo's were used writing the keno v .csas data .. . . . ., ..

0 to's were used processing csas input data ?!.. r.

control module esas25 is complete. :P

.;: ............ ..................................... ............

' Run with Aug 91 IBM-PC 486 (Extended) on 04/07/93 at 07:29:47 |
............... ................................................. ,

The input deck followa:
'

~
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;.........................................................................

#CSAS25
UF6 CYLINDERS INFINITE ARRAY LT61NCY1.CJW
27GROUPNDF4 .INFB0tHEDIUM

- LT6 . 1 1.0 293 .92235 5.02 .92238 94'.98 END

CARBC*STIEL 2~ 1,0 END - !
'

H2O 3 0.000000001 END
' END CtMP

*

UF6 HOFOGENEOUS INFINITE ARRAY OF CYLINDERS H/U=0
READ PARM RUN=YES PLT =NO THE=150 END. FARM

= READ GEOM

' GLOBAL UNIT. 1 |
-

, CCMa!ONE UF6 CYLINDER!
~

: CYLINDER 1'1 36.83 2P95.25
' CYLINDER 2 1 38,10 2P96.52
CUBOID' 3 1 4P53.34 2P111.76
END GECH
READ BNDS ALL=HIRROR END BNDS ,

.. READ PLOT |
TTL='X - Y SLICE AT 2 = 0.0'
PLT *NO PIC= MIXTURE XUL=-45 YUL=45 ZUL=0 XLR=45 YLRa-45 ILR=0

''
UAX*1 VAX=0 WAX =0 UDN=0 VDN=-1 WDH=0 NAX=130
NCH='VUCW END
END PLOT
END DATA i
END. *

. . . . . * * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . * * * . * * . . . . . . . . . . . . . . . . . . . . . . . . . . .
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. primary moduls access and input, record ( scale driver - 10/31/90 - 16:00 ).

-- module CSA525 will be called >
'

UF6 CYLINDERS INFINITE ARRAY UFfINCY1.CJW.
'

27TOUPNDF4 INFilott1EDILM
UF6 1 1.0 293. 92235 5.02 92238 94.98 END ,

CARBONSTEEL 2' 2.0 ENP ..

'

B20 - 3 0.000000001 END [
'

.END COMP

UF6 B0tfJGENE003 INTINITE ARRAY OF CYLINDERS H/U=0
READ FARM RUN=YES PLT =NO THE=150 END PARM ,

. READ GEOM ~ ,'GLDEAL UNIT .
' C0t910NE UT6 LYLIldERt *

CYLINDER 1 1 36.83 2P95.25 ;

CYLINDER 2 1 38.10 2P96.52
CUBOID 3 1 4PS3.34 2P111.76

'

END GEON
*

READ BNDS ALL= MIRROR END BNDS
READ PLOT ;

TTL='X - Y SLICE AT 1 = 0.0' ;

PLT =NO PIC 1 1XTURE XUL= * YUL-45 ZUL=0 XLR=45 YLR=-45 ZLR=0
UAX=1 VAX=0 WAX =0 UDN=0 .. -' WDN=0 NAX=130

'

NCHa'VUCW* END
END PLOT |

END DATA >

secondary module oco008 has been called.
,

module o00008 is finished. ;

secondary module oco002 has been called.
'

module o0o002 is finished.
secondary module o00009 has been called.

fmodule coo 009 is finished.
module esas25 is finished. ;
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