UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C 20555-0001

STSB: CIW AUG 06 1993

MEMORANDUM FOR:  George H. Bidinger
Regulatory and International
Safeguards Branch
Division of Fuel Cycle Safety
and Safeguards, NMSS

FROM: Carl J. Withee
Storage and Transport Systems Branch
Division of Industrial and Medical
Nuclear Safety, NMSS

SUBJECT: ADDITIONAL CRITICALITY CALCULATIONS FOR THE LES APPLICATION

Enclosed is a second report on calculations made to support the review of the
Louisiana Enrichment Services app’ ‘cation. This report gives a brief
descriptioa of the calculations performed for the cases you specified along
with the calculational results. The results are in tabular form. The
benchmarking was described in my previous report and is not repeated here.

Also enclosed are parts of the computer generated output. The output sheets
contain a copy of the input data file and the page reporting the calculated
result. Convergence plots are included with the output of the KENO runs.

If you have any questions or comments please contact me.
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carl J."Withee
Storage and Transport Systems Branch
Division of Industrial and Medical

Nucle3r Safety, NMSS
Enclosures: As stated

cc:  R. Chappell
C. Haughney
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CRITICALITY CALCULATIONS FOR
LOUISTANA ENRICHMENT SERVICES APPLICATION
SECOND REPORT

Criticality analyses were performed to support the review of the fixed site
application made by Louisiana Enrichment Services (LES). The analyses consist
of calculating values of k., for various cases defined by George Bidinger.
This report documents work performed previously but not reported and presents
the results of new calculations on the final LES application. All
calculations involve UO,F, solutions. The calculations used the SCALE
computational system ané %he 27-group neutron cross section set developed by
ORNL. The PC version of CSAS25 or XSDRNPM uaisused aguqrecified. The uranium
isctopic composition was modeled as a mix of “°U and with an enrichment
of 5.02% by weight. Full reflection by water was assumed. Benchmarking
information is given in a previous report dated May 4, 1993.

Tank Wall

The May 4, 1993, report presented the results of ar initial set of
calculations for the licensing review of the LES application. That report
showed that some of the critical dimensions initially proposed as well as
calculations of critical experimental configurations gave k., values above
unity. Since those calculations used a model that ignored !ke presence of a
tank wall for the UO,F, solutions, a parametric set of calculations was made
to show the effect of including a tank wall in the model. Calculations were
performed for the cylindrical and slab shapes because they showed the greatest
deviaticn from unity. The calculations were performed with the XSDRNPM code
and a soluvicn density of 1600 g U/L. The results of these parametric
calculations are presented in Table 1. These calculations show that the
inclusion of a steel tank wall will reduce the value of k., to almost unity.

Critical and Safe Dimensions

As a result of the findings reported previously, the proposed critical and
safe operating dimensions in the LES application were revised. Calculations
were performed to determine the k., values of these revised dimensions.
These calculations us2d the previously determined optimum solution
concentrations of 1600 g U/L for the spherical and cylindrical shapes and
1700 g U/L for the siab shape. The calculated k,, values for critical and
safe dimensions of a sphere, infinitely long cyl*nder. and infinite slab are
given in Tables 2 and 3. Values from both the CSAS25 and XSDRNPM computer
codes are presented.

The LES application also proposed mass limits for the critical value and safe
values with double batching possible and double batching not possible. These
calculations were performed with a concentration of 883.72 g U/L. This
concentration was previously determined to be optimum for a sphere of UO,F,
solution under a constraint of constant uranium mass. The spherical volumes
were adjusted to meintain the specified concentration and uranium mass. The
results of these calculations are reported in Table 4. Values from both
CSASZS and XSDRNPM are reported.
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TABLE 1

Effects of the Tank Wall on K, Values

TABLE 2

Values of K for Critical Configurations

%
CONFIGURATION DIMENSION XSDRNPM (SAS25 RESULTS
it RESULTS
SPHERE 25 L 0.95414 0.9450410.00406
CYLINDER D=25.6 cm 0.95291 0.9562940.00425 H
SLAB [ T =12.4 cm 0.97866 0.97814+0.00407 ﬂ
TABLE 3
Values of K, for Safe Configurations
CONFIGURATION DIMENSION XSDRNPM CSAS25 RESULTS
RESULTS
SPHERE 18.6 L 0.90120 0.9074810.00393
CYLINDER D=21.9 cm 0.89695 0.8870040.00399
SLAB T=10.5cm 0.92086 0.92228+0.00464

Wall / Thickness Cylinder Slab
(Radius=14.25 cm) (Thickness = 14.2 cm)
No Wall 1.02076 1.02548
Aluminum - 1/16" 1.02047 1.02611
Carbon Steel - 1/16" 1.00626 1.00230
Stainless Steel - 1/16" 1.00304 0.99729 H
hELtainless Steel - 1/8" 0.99183 0.97877 ﬂ
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TABLE 4

Values of K, for Mass Limit Controls

CONF IGURAT 10N MASS XSDRNPM CSAS25 RESULTS
(kg V) RESULTS
CRITICAL 35.5 0.99077 0.9859040.00397
SAFE-NO DOUBLE 26.4 0.94304 0.9403340.00417
BATCHING POSSIBLE
SAFE-DOUBLE 15.9 0.85509 0.8563740.00434
BATCHING POSSIBLE

m



Effects of the Tank Wall on K

Wall / Thickness

TABLE 1

(Radius=14.25 cm)

Values

No Wall 102076 __seoil 1.02548 “re pe
Aluminum - 1/16" 1.02087 2= H 1.02611  7=H
Carbon Steel - 1/16" 1.00626 7= X 1.00230 ?=L
Stainless Steel - 1/16" 100308 °& 0.99729 7= 6 |
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TABLE 2
Values of K, for Critical Configurations
= = e e =
CONFIGURATION DIMENSION XSDRNPM CSAS25 RESULTS
RESULTS
SPHERE 25 L 0.95414 0.94504+0.00406
CYLINDER D= 25.6 cm 0.95291 0.95629+0,00425
SLAB T=12.4 cm 0.97866 |___0.9781440.00407 __j
TABLE 3
Values of K, for Safe Configurations
CONFIGURATION DIMENSION XSDRNPM CSAS25 RESULTS
RESULTS
SPHERE 18.6 L 0.90120 0.90748+0.00393
CYLINDER D=21.9 cm 0.89695 0.88700+0.00399
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:
‘_' primary module sccess and input record ( scale driver - 10/31/80 - 14.00 ) !
= wodule CSAS]  will be called |

|

UOZF2 SOLUTION OPTIMIZE CONCENTRATION CYLINDER BOXCYOPR .CIW
27GROUPRDF & INFHOMMEDTUM e i iy el
SOLNUOZFZ 1 1600.0 0 1.0 293 92235 5.02 92238 4.%6 END

AL 2 1.0 293 END

H20 3 1.0 293 END

END COMP

:
secondary module o0oD0E  has been called. J
module 000008 {s finished,
secondary module 0002 has been called. l
module 000002 is finished. .
secondary module o0o007 has been celled. 1
module 000007 is finished. |
module csasl is finished. |
=  module XSDRN will be called
CYLINDER OPTIMIZATION UO2FZ SOLUTIOR DENSITY VARIATIOR |
086 A3 2 E :
%8 235210 331631 {
i0S0000 '
280 20000 0 «“1000
358 00010 coocoo
0o
S A4 D 0 E
T
1388
14835
15"
3
b T
T
5% 1510 14.25 B4T146 40875 49 40875
3688 16R1 2 35KR5
peks 123
4058 T3
T
WARNING: an "END" statement is assumed at end of input file
module xsdrn is finished
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T 3
-
" A |
|
outer inner 1 - balance eigenvalue 1 - sovurce 1 - scatter 1 - upscat search Lime
iter iters ratic ratio ratio parameter {min)
1 0 ©.00COCE+00 1.08946R+00 6. 1B047E-01 1.0D000DE+D0 0.00000E+00 0.0000UE+00 0.0%80
2 215 1.15944E-02 9.69834E-01 -2.38562E+00 -6.73292E-01 -6.00977E-0Z 0.00000E+00 1.3980
3 Al 4 D6BZIE-03 1.04916E+0C B.66337E-02 -2 6D699E-01 -1.76556E-02 0, 00000E+00 2.6200 |
4  B09 1,.95350E-03 1,04309E+0C 6 03772E-02 ~1 34673E-01 -7, 87269E-03 0, CODDOE+00 3.7965
5 795 9,75519E-Da 1.03476E+00 3.68415E-02 -7.28741E-0D2 -3.83051E-03 0.0DU0OGE+OD 4. 9523
6 976 4 .94969E-D4 1 0289UE+00 2.10202E-02 -3 SBO3IE-0Z -1 93268E-03 0.00000E+0D 6.0420
7 1148 2.53543E-04 1. C2S527E+00 1, 15859E-02 <2.04726E-02 -9 95012E-04 0. 0000GE+UD 7,1000
B 1514 1,304)2E-04 1,02316E+00 6.27297E-03 -1.07678E-02 -5, 17894E-04 0. 0O0OCE+DD 6.1265
¥ 1475 6.71208E-05 1.02196E+00 3 36652E-08 ~5 65597E-08 -2 71Z11E-04 0 DOOOOE+D0 v.1208
10 1626 3. 44%03E-05 1.02129E+00 1.80112E-03 <2 95923E<03 ~1.42551E-04 O 00000E+00D 10,0605
11 1776 1.76901E-05 1.02090E+00 9. 6A169E-04 -1 SSYAUE-03 -7 S2ZB0E-05 0,00000E00 10,9953
12 1930 9. 0S303E~06 1. 02089E400 5. 1B49SE-04 -8 2071SE-04 -3 9B9SSE-05 0.DOOOOE+OD 11,9518
18 2083 4. E3394E-06 1 0Z056E+00 2 B1364E-D4 -4, 33573E-04 -2 13411E-05 0.0DODUE*G0 1z 9030
16 2232 2.36837E-06 1.D204ABEY00 1 S4474E-D4 -2 3133ZE-04 -1 152%0E-05 0.00000E+G0 13 8322
15 2376 1,20455E-06 1. 02044B+00 & 6UTO9E-05 ~1.Z4482E-04 ~6 29640E-06 ©.000DOE+DC 14 7328
Brp Lo grp inner mid max. flux wmsf{ omax scale coarse
iters int. difference int factor mesh
1 3 1 1 6. 43529E-0% 52 §.99SBSE-D1 £ ‘
2 2 1 17 6.66582E-05 6 1.00003E+50 $ |
4 3 1 17 7.01354E-05 & 1.0000ZE+D0 10 ‘
A 4 1 16 7. 17238E-0% 4 1.00UDZE+0D 13
5 5 1 17 5.90A30E-0% 3 1,00003E¥00 17 \
& & 1 17 4. S7959E-05 3 1.0000&E+00 17 \
? 7 1 1 3. 62600E-05 2 1.0DODSE+00 26 \
& B 1 1 3.27498E-05 2 1.06005E+00 43 \
. % 1 I 3.0B1GSE-05 1 1.00086E+0C 51 i
10 10 1 1 2,98515E-05 1 1, 0000&E+00 51
H 11 i 1 2 85913E-0% 1 1. D0CDAE+OD 51 ‘
i2 12 1 1 3 3933BE-0S 1 1.00003E+00 51 |
13 13 1 1 3 4BI42E~0S5 1 1.00G03E+00 81 ‘
14 14 1 1 3,38573B-05 1 1.00003E+00 51 \
15 1% z 17 1. 354B4E-06 38 1.0000D0E+00 51 i
16 16 2 S2 1.751S5E-06 $2 1.00000E400 51 ‘
37 37 2 52 1.99451E-06 52 1. 000DCE+D0 5 w
18 18 2 52 1.93492E-06 42 1.00DD0E+00 51
19 19 2 S52  2.32444E-06 52 1 00DODE+0Q 51
20 20 2 52 1. B16%IE-06 38 9, 99599E-D1 s1
21 23 2 52 2 SB360E-06 52 9. 9999%E-0) L5
22 2 2 82  2.25.72E-0b S2 9 GYO9HE-01 31
23 23 1 42 2. 9649BE-0% 42 1.DDDOSE+00 51
ik 24 1 43 8. 10803E~0S 43 1.00D16E+0D 81
25 25 b i7  1.08410E-06 37 1 OODEOE+DO s1
26 2t 2 N2 2.15965E-06 %2 9. 999%%E-01 51
27 27 2 52 3.61916E-06 52 9. 99988E-01 53
16 24ié =3 778ZSE-0B 1. C20LTE+00 8. S97S1E~D6 -5 27314E~05 ~7 13773E-07 0. 00DODOE+DE 15 6167
final monitor
lanbds 1. 02047E+0¢ production/sbrorption 1 RZZ4ZE+00 angular filux on le

* wlapsed time 15.02 man.
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oft | module csasi  is finished.
module XSDRN  will be called

CYLINDER OPTIMIZATION UOZF2 BOLUTION DENSITY VARJATION
068 A3 2 E

186 235210 33131

o500t 0

206 20000 0-1000

%S 00010 00000

00

S A0 D E

T
1388
1458

:
g
:

t

=

A | A

b B
~wN
w W

1
‘ B+ F1

: 5% 1870 16.28 34114 40875 4940875
{ 3688 16R1 2 35R3

| 3968 123

| 4088 F3

| WAKNING: an “END" statement is assumed at end of input file
| module xsdrn b6 Einislad,
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1468
1616
1765
1915
2065
221z
2356

£ e i e
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1 - balance

3.03067E-16
1.13442E-02
4.,01076E-03
1.92736E-03
9. 64005E-04
4. 91199E-04
Z.52423E-04
1.30154E-04
6. T4B9BE-05
3.51197E-05
1.83442E-05
9 6G58%E-06
5. 06406E-08
2.691B9E-06
1.64212E-08

16 239

elapsed time

~3.7T46UE-UB
final monitor

lambde
14

93 min .

wigenvalue

1.07°80E+00
9.63332E-01
1,034%0E+00
1.D2776E+00
1.01945E+00
1.00382E+""
1.0104BE+C0
1.00860E+00
LD07S4E+00
. Q069 SE+00
DUB6ZE+D0
0064 3E+00
.QUB3IZE+0O0
.CO626E+0D
-D0622E+00D

[ SR SR

1.00626E+0D

1. 00&L6E+00

1 - spurce 1 - scatter 1 - upscat search
ratio ratic ratio parameler

6.17328E-01 1 ODOOOE+00 0.CO0DOE+DD ©.00D00E+0D
~2.3246SE+00 -6 6147SE~UL -5 4E7SE-DZ 0.00000E+90
#,76658E-02 -2.50799E-01 ~1.76253E-02 ©0.00000E+0Q
5.9B870E-02 -1 29876E-01 -7 B6B14E-03 0.00000E+D0
3.59779E-02 ~7.024B7E-D2 ~3,B3339E-03 0,00000E+0D
2.0312CE-02 ~3 . 74541E~02 -1 94112E-03 0.00000E+00
1,10901E-02 -1.98192E-02 -1.00205E-03 0.00000E+0D0
5.94469E-03 -1.04482E-02 -5.22563E-04 0 O0DODE+OU
3.16960E-03 ~5 50693E-038 -2,75343E-04 © OCDOOE+DD
1. 69030E~03 <2 91394E~03 -1 46229E-04 ©.00000E+0C
Y. CATHGE-Da ~1.54943E-03 -7 .BI06ZE-05 0.D0O00E+0D
& B7301E-04 ~8.2904DE-04 -4 Z2661E-05 0.00000E+0D
2.85507E-04 -4 A7L70E-04 -2 BOSASE-US 0. ODOODE+LO
1.8697BE~04 -2 44363E-04 -1 28BD60E-0S5 0.00000E+00
B.2B76BE-0S -1 35535E~0e -7 .21632E-06 (.00000E+00

§rp Yo grp inner mifd

iters dnt,

1 i i 16

F4 2 1 17

3 3 1 a7

“ b 1 16

$ 5 b1 17

(3 & 1 17

7 7 1 16

8 - i 1

. 9 1 i

10 10 H 1

il 11 i 1

12 12 1 1

13 i8 1 b

14 14 | 1

1% 15 Z 17

16 1% 2 17

i7 17 2 17

18 18 2 17

19 19 2 17

20 20 2 17

21 21 2 52

22 22 2 52

23 23 1 43

24 24 1 &3

25 z5 2 52

&6 26 2 52

27 27 2 5z
9 DE717E-06 -5 TSTIZE-08 -1.03)30E-06 0.00DOVE*0D

production/ebsorption 1.00832E+00

O NS e NeD

Lime
iman)
0997
Je015
6182
.B247
9568
LbAss
0770

1033
. UB4S
G200
.9$512
B8BTS
B242
7432
.6asE

max. flux msf
difference int.

5
5
5
5
4
3
2
2
2
2
2
2
2
2
4
&
4
3
3
b
2
2
2
8
&
2
2
1

&

0S511BE-05
.31109E-05
(BD1BEE-DS
. 7BD44E-05

65532E-035

.$3178E-D5

BeSeZE-0%
“5606E-05

LS03L6E-05
. 22853E-05

12853E-05
S1724E-05

. ST604E-DS

49GE7E-05
316T8E-D8

HBB9TE-DE

03506E-06
67776E-06

BINELE~06
L A24TEE-DE

B2651E-06

. 41B2SE-26

95593E-05

.ROLUGE-DS
H56T1E-07

57312E-06
4OBISE-DS
9303

angular flux on

L [P AN s LS e
Uwguﬂgﬂnhauuuuun—mnwurﬂ-ﬂla

I Bl T T e e e S e S S S =

52
32

i6

max. scale coarse
factor wesh

. GOO01E+00
. DOOUZE+00
.0000ZE+00
BROOZE+DO
. DOOOZE+O0
ODBOIE+DO
. DOOD3IE+D0
. BO0DIEY00
- OUDO3E+DO
COGO3E+QD
.O0DO3E«O0
O0OOZE+DO
.DODOZE+00D
DOOOZE+D0
. GO0CCE+DD
GDODOE+00
. DDDOCE~OU
. DOOOOEYGO
. D000CE+OD
L99999E-01
LS9999E-01
L98999E-01
. BOOVSE+OD
GO0 16EH00
99999E-01
. S9996E-01
J99897E-01
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: primary module access and input record ( scale driver - 1U/31/90 - 14:00 )

- module CSASI  wiil be called s

! U0ZF2 SOLUTION OPTIMIZE CONCENTRATION CYLINDER UOXCYOPS CIW

- 27GROUPRDF 4 INFEOMMED TUM e
BOLNUOZFZ 1 1600.0 0 1.0 293 92235 5.02 92238 %4 %8 END

[ 88304 2 1.0 293 END

, H20 3 1.0 293 END
END COMF

secondary module o0o0U8 has been called.
. module alol08 is finished,
seconcdary module 000002 has been called.
modiie 000002 is finished.
secondsry module 000007 has been called
wodule o0c007 is finished.
module csasi is finished.
=~  module XSDRN will be called
CYLINDER OPTIMIZATION UCG2F2 BOLUTION DENSITY VARIATION
086 A3 2 E
188 2385210 331831
10 50 0 0 ©
288 20000 p-~1000
388 oop10 cooDO
00
5% AL D 0 X
T
1388 1
14868 1
5% F
T
4 F
T
J5%%  1STI0 14 25 34114 5675 49 40875
3688 16R1 2 35R3
5988 123
4088 FO
T
WARNING: an "END" statement is assumed at end of input file
module xsdrn is finished
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b

L
1.
3.
o
.
B4IEOE-04
. 50940E-D4
. 30B4OE-04
.B71B1E-05
.63702E-05
-940Z8E-0S
Q4ZTTE-0S
.65T716E~D6
.10541E-06
72B12E-06

T R S N

= balance

&40BSE- 16
10405E-02
G3BBLE-C3
BY9GBZE-UB
S034SE-D4

16 2376 -3 T4SB1E-D6
final monitor

elspsed time

lambda

14 83 min.

eigenvalue

1. 06649E+00
9.55724E-01
1.01961E+00
1.01173E+0¢0
.D0372E+00
J9BS73E-01
,95541E-01
,S8BSBE-D1
.92931E-01
.92417E-01
\92130E-01
,¥196BE-01
.§1875E-01
/91819E-01
93785501

WA O 00D W D

9. 91B32E-0]

9.91B34E-01

-

~ source
ratio
.16515E~01
L25381E+00
.76068BE-02
.BY164E-02
. 4E9S3E-02
.$3107E-02
LO4LES59E-02
.59092E-03
9T639E-03
.58950E-02
.54227E-D4
L6292T7E-D4
S&072E-04
L&1BZSE-De
,OB5S49E-DS

RSN NS

1

1
~6

=1

-8,

-3

-2

-4

- scatter
ratio

.Q0000E+0D
LABZT9E-0)
2.
J24185E-01

39057E~01

71653E-02

. 58235802
ot 1
-1.
-5

900ZAE~02
D0903E-02
37412E-03

BY9TBE~03
o
-8,

S5596E-03
4B705E-04

HTIRZE-D4
= ¥
o B

6160BE-04
“B694E-04

- upscat
ratio

.DDODCE+C0
JBT001E-D2
. 75805E~02
LBE6BAE~02
.BIB6EE-0D
(94592E-00
;O1040E-03
. 32026E-04
B34 LOE-04
L9266 1E-04
(31617E~05
.SB0ZSE-05
.S558ZE-05
L kaBHAE-0S

3604 7E-06

EIp to grp inner

LT S USRS Y

27

swarch
parameter
0. 00D0OE+00
@.00000E+00
0. 00000E+00
0, 000QUE+00
0. "0000E+00
0. 00000E+00
0., 00000E+00
0. DODDDE+OO
D . QO0DDOE+RO
0. 00000E+00
0, 000GOE+OQ
0. COCDOE+DD
0. 00GOGE+DO
0. 00000E+00
0 .D0D0DE+DO

mfd

iters int

e - e S

-0 o

-

Ewﬂwws—wwuv—wu-
B O 0N

24
a8
26
27

R R O X B I e S S = e i =]

P.76554E-06 -5 35276E-05 -1 ,408%E~06 ©,00000E+00

production/absorption

9 . 93825E-01

16
16
16
i&
17
15
16

- 1

angular flux on

time

(min)
0.1017
1.4035
2.6153
3.8100
4.9315
6.0255
7.0505
8.0660
9.0483
9.9773
10 B8vs
11,6208
12. 7400
13 6417
145433

max. fiux msf
difference int

.T4S82E-05
.99150E~05
10310E-0S
L 37358E-05
.35669E-05
. 6S121E-0U%
,0B316E-D5
<B9S3E-LS
57979E-05
(52525605
LS63VE-05
.72010E-05
757238-05
LE9BTGE-05
69283E-06
CSBE94E-0O8
4BSS3E-06
.QZZ2I3E-06
.30143E-06
L 1603BE-06
L9#91018-06
(5976 1E~06
L FS680E-DS
. 40665E-05
.BOE6ZE-07
06174E-D6
 15243E-06
34 B280

NS DNONGEG WAL PN el NE s oW

DRI S R S O SRR S A

16

WD D b e bt WD D B D P B D D R e e R R e e b B e B R e e

factor
CO0D1E+0U

[00001E+DD
 UR0GIE~OD
H0001E+00
-0000ZE+00
.GODDZEF00
-O0D02E+DD
. QODOZE+0D
. 0000ZE+D0
.OO00ZE+00
.GOODZE+00
- CO00ZE+00
LO0DDOLE+GU

00001E+00

.99999E-01
.9999%E-01
~U00GCE+CD
.LOGOUE+00
$9999E-01
L99999E-01
-B99%5E-01

99999E-01

. GODOSE+00
D00L6E+DU
 DO0DOEAGD
.R9996E-01
JHY9ST7E-01

wax. scale scarse




primary modules access and ipput record ( scale driver - 10731/80 - 14:00 )
~  module CEASI will be called
UOZF2Z SOLUTION OPTIIMIZE CONCENTRATION  SLAB UOXSLOPG . CIW

ZTGROUPRDF 4 INFHOMMEDIUM
SOLNUO2F2 1 1600.0 0 1.9 293 9223% 5.02 92238 94.%8 ERD
85304 2 1.0 29 END
820 3 1.0 2% END
END COMP
secondary module olo008 has bsen called
madule 000008 is fiunished,
gecondary module c0o002 has been called
module olo002 is finished
secondary module 000007 has been called
module o0o007 is finished.
module csasi is finished
. module XSDRN will be called
SLAB OPTIMIZATION UOZF2 SOLUTION DENSITY VARIATION
058 A3 2 E
188 135110 3316 31
i0s5s000¢
288 20000 0~1000
388§ 0010 o000 D

St A O .0 B

-4

e
=
*

N
DWW
9 3 »2 »

-
6
88
88
-*
;

WARNING: an "END” ststement is assumed at end of input file
module xsdrn is finished




fl
5
' outer inner 1 - balsnce
2 iter iters
! 1 0 -2.22045E-16
: 2 213 1.19779E-02
i 3 406 3.87041E-03
B & 593 1.61259E-03
| 5 175 7,52005E-04
6 949 3. 62606E-04
d 7 1114 1.79957E 04
| B 1272 9.15790E-05
3 % 1416 & VBIAVE-0S5
10 1565 2.S56164E-05
: 11 1715 1.40527E~05
) 12 1868 7 90K76E-06
- 15 2008 &.54816E-06
] 14 2152 2.67411E-06
15 2296 1. 60494E-D6

16 2334 ~3.75709E-08
final monitor

lambda

= elapsed time

3,23 min.

eigsuvalue

1.05382E+00
L11617E-01
. DUBSSE+00
. O0943E+00
D05S6E400
. D0Z46E+0D
. DD0ALZEHDD
.99165E-01
-98400E-01
97934E-01
.97648BE-D1
LST4E9E-01
97357E-01
.9728SE~01
.87238E-01

L I il i

§.9TZBGE~D]

9.97285E~01

1 - source 1 - scatter 1 - upscat search time
ratio ratio ratio parameter {min)
6.61455E-01 1.C0CONE+D0 0,00000E+00 0.00000E+00 0,0833
~2.64626E400 -6.91401E-01 -6 06603E-02 0.0D000OE+D0 0.3450
B.969B4E-0Z -2.62285E-01 ~1.57B63E~02 0.00000E+00 0,5923
5. 46191E-02 -1.19279E~01 -6 49950E-03 0©.00000DE+0C 0. Ba4B
2.97331E-02 -5, B56285E~02 -2 9B069E-03 0.00000E+00 1.0720
1.58364E-02 ~2.50€624E-02 -1.44013E-03 0,00000E+00 1.2998
B.06374E-03 -1 .45994E-02 -7.Z2506E-04 0.00D00E+00 1.5207
4 22016E~03 -7 478B34E-02 -3 73595E-04 0.00000E+00 1.7347
Z.24918E-D3 -3 91713E-D3 -1 9BBS1E-G4  0.00D00E+00 1.9362
1.22497E-03 ~2.10310E-03 -1.08720E-04 ©.00000E+0D 2.1m2
6.82BDZE-04 -1.15737E-03 -6.09683E-05 O,00000E+00 23480
3.50207E-04 ~&.53064E-0u -3 SOBSBE-DS 0, 0D000E+0Q 2. 5540
2.28328E-04 -3 77682E-04 -2 06439E-05 0.00000E+00 2.7545%
1.36672E-04 -2 23618E-04 ~1.24220E-05 0.0D0D00E+0C 2.9560
B.36B2Z4E-05 -1, 35198E-Dé -7 63690E-06 ©O.0COOCE+0D 3.1575

8rp to gryp inner wfd max, flux

iters int. difference

b 1 i 10 2.586BZE-0S

2 2 1 10 2 4UB94E-25

3 3 1 10 2, 50648E-05

“ 4 1 10 2.88%2E-0S

$ 5 1 11 2.28B44T7E-05

b 6 1 11 1 B44&33E-05

1 7 i 9  1.81407E-0S

8 8 1 10 7 45328E-06

L] s 3 1 & 07155E-06

10 10 1 1 5.23125E~06

11 11 1 18 5. 04AZSE-D6

12 12 i 19 &.12871E-06

i3 13 1 19 6 _J2883E-04

1% 14 b3 20 6.DE731E-D6

15 15 2 11 5. GO264E-0¢

16 16 2 11 5.10575E-06

17 17 2 1. 4. 51%37E-06

18 18 2 11 4 13463E-D6

19 1% 2 11 & H52325E-0&

20 &0 rd il 3 41B&6E-UE

21 21 2 11 2 VO349E-06

22 22 b 11 2.36262E-0¢

23 33 1 37 3 04Z13E-05

24 24 1 38 &.183D1E-05

25 25 2 S0 7.15845E-07

26 26 2 $1 1.73560E-06

27 27 2 51 2.70173E-06
Y. 90305E-06 -6 1Z68€E-08 -1 38996E-06 ©0_DO000E+DD 3,227

production/absorption 9.97%317E-01

angular flux on

e T s

msf
nt

1%

max, K stale coarse

factor mesh
9.99997E-01 )
9 99994E-01 3
9. 99996E-01 19
1.00000E+00 12
1.00001E+CO 16
1.00001E+00 18
1.00001E+00 24

1.00001E+00 45
1.0000LE+D0 45
9. 99993E-01 b
9.99993E-01 a5
9. 9%995E-01 45
9. 99995E-01 45
§,99995E-01 45
1. 00000E+GO 45
1. 00G00E+00 45
1. 00000E+0D L}
1.000D0E+00 &5

1. 99G00E+G0 49
5. 99499E-0} 45
9. 99999E-01 50
9. 99996E-01 50
1.0000SE#GD 50
1.00016E+00 S0
1. 00000E+00 50
9 99997E-01 50
9,99997E-01 50




primary module access and input record { scale driver - 10/31/90 - 14:00 )
=  module CSASI will be called
UO2F2 SOLUTIOR  OPTIIMIZE CONCENTRATION  SLAB UOXSLOPI CIW
Z7GROUPNDF & INFHOMMED TUM e o
SOLNUOZF2 1 1600.0 0 1.0 293 92235 5.02 9Z238 94 .98 END
CARBONSTEEL 2 1.0 293 END
H20 3 1.0 293 END
END COMFP
secondary module 200008 has bsen called.
module olo008 is finished.
secundary module oloU02 has been called
module 000002 is finished.
secondary module o0od07 hes been called.
module olaDO? is finished.
module csasi is finished.
=  module XSDRN will be called
SLAY OPTIMIZATION UO2FZ SOLUTIOR DERSITY VARIATION
088 A3 2 E
188 135110 3316 31
1050000
266 20000 0-<1¢00
388 oo0o0190 ODO0DOD
0Q
S** AL D 0 E
T
135%
1488
‘5*.
T
4%+ F1

-~
‘

35%% 910 7.1 3917.25875 47 25875
3688 10Kl 2 &OR2
3488 123
4088 F3
: Y
WARNING: an "END" statement is assumed at end of input file
module xsdrn is finished.

"
L X0 &)
oW




- outer inner 1 - balance
iter iters

3 0 0.00000E+00

2 215 1.202158-02

3 410 3.67642E-03

& 602 1.$1301E-03

5 788 7.S50BBBE-D4

& 964 3 .6163ZE-04

7 1130 1.79192E-G4

8 1288 < 10552E-05

9 1432 4. TH625E-0%

10 1582 2.5358SE-05
11 1732 1.38681E-05
12 1881 7. 79953E-06
13 2025 & 4&7715E-06
14 2169 2 62506E-D6
1% 2313 1.57687E-06

16 2351 -3.75863E-08
finel monitor

lambda

elapsed time

3.25 min.

elgenvalue

.05719E400
. 14409E-01
D1325E+00
. DINASE+DD
.Q1070E+00
.GG7SBE+DD
,DOSS1E+00
J0042BE+00
O034SE+00
. Q0297E+00
DO26BE+Q0
.Q0250E+00
.OOZ3BE+CO
JO02Z31E+00
-D0Z26E+00

B R = h i

1 =~ source

retio
6 .61262E-01
~2,66263E+00
8.95182E-02
5.46318E-02
2.97882E-02
1.55915E-02
8 10239E-03
4, 24537E-03
2.26402E-03
1.23341E-03
6.B7937E-04
3, 93034E-04
2.30141E-04
1.37807E-04
8. 44277E-05

1

1,
. 93982E-01
e o
o
i
-2_
#1.
- K
=3,
-2,
=
-8,

.

=3
~3

- scatter
retio
000C0E+00

B4177E-01
19975E-01
BBBSBE-C2
91669E-02
46 236E-02
48 W0VE-03
91, 0SE-03
09 40E-03
1°166E-03
/ BBB1E-04
T&eTTE-04
213B3B-04

. 33BBAE-04

1 = upscat
ratio

0.C0000E+00
-6.07805E-02
=1.57823E-02
~6.48835E-03
~2.970B4E-03
=1.43385E-03
=7 . 1B394E-D4
=3 T1014E~04
~1.97144E~04
-1,07590E~04
~6.02602E-05
~3 . L6283E-05
~2.03478E~0S
=1.22348E-05
-7.52017E-06

grr *° grp inner

oY ENwT U W R

e b b B g e b
L RS N T

el
w ™~

NN
LR~

search
parameter
.O0000E+DC
. ORODOE+00
.00D00E+00
. ODOORE+DO
[D0000E+O0
DOGOOE+DD
ODOGOE*D0
. ODOOCE+0OD
.DOOOOE+OD
.BO000E+00
. QORODE+".C
J/ODDGCE" 20
. DO0GOE 00
. 00000200
0.00000E v00

cooDoOocoCcOoOCOCODOR

iters

C-TE- BB - SN S S

io
il
iz
13
P
15
ib
17
1€
18
20
21
2
23
24
25
28
27

LU S IR U U S U S ST T S S S S S S

1.00230E+00 9.65022E-06 -6 UBI00E~05 <1.35B694E-0é6 0. 0000UE+GO

1. 00230E+00

productien/absorption

1.00284E+00

mid
int.

ic
10

10
11

i1

10

sogular flux on

time
(min)
L 0B53
. 3527
. 6023
_B&97
08403
L3228
5455
7603
L9627
A7
, 3792
1.1
76887
L9907
1932

WO N R RN e e DD OO

max. flux mel

difference
2.67473E-08
2 4BTOAE-0S
2 SBETIE-VS
2 YB252E-0%
2. 355B8E~0%
1 B9916E-05
1 35766E-05
7 SU1Z4E~D8
6 J01BSE~0&
5. SBO3LE-06
5. Z2293E-06
6. 3459E-06
6. 55263E~06
6 3026 7E-08
4 97 146E-06
5. D70%BE~-06
4 LBR26EE-0%
4. 10089806
& 45475E-08
3.28742E-06
2. 75879E-06
2 20692E-06
3.05136E-05
8. 18714AE-05
7. 19405E-07
1.75922E-06
Z.45119E-08
3.2543

16

max .

WO WD B S e D WD WD e e b A e W D WD WD D s e s e e O W@

factor

L99997E-01
 99994E-D1
L §9996E-01
.BO0OUE+00
L 00001E+00
OCOGLE~YO0
. QDODLE+00
.DODQ1EY00
. O0COIE+00
L99993E-01
.99993E-01

99994E-01

S99995E-01
99995E-01
. DGODOE+U0
. DOOORE+0D
.QOO00E+0D
.ODOOOE+DO

00O0QEY00

_S9999E-D1
. 99999E-01
.99999E-01
. GODOSE+0D
.BOGIGEDD
,00000E+00
J9R997E-01
9SISTE-D1

scale coarse
wesh

%
9
10
12
16
is
24
a8
[ %]
4“5
a5
45
45
4“5
L5
“5
5
“s




primary module access and input record { scale driver - 10/31/%0 - 14:00 )

module CSASI will be called

UO2FZ SBOLUTION OPTIIMIZE CONCENTRATION  SLAE UDXSLOPH.CIwW
27GROUPNDF # IRFHOMMEDIUM et
BULNUOZF2 1 1600.0 0 1.0 293 92235 5.02 92228 94 .98 ERD
AL 2 1.0 29 END
B20 3 1.0 293 END
ERD ComMp

secondary module oUo008 has been called.

module 0lol08 is finished.

sscondary module 000002 has been called.

module o0ol02 is finished,

secondary module 000007 has been called

module olodl? is finished

module csasi is finished

module XSDRN will be called

SLAB OFTIMIZATION UO2F2 SOLUTION DENSITY V/RIATION

088 A3 2 E
188 13511
10 50 00 0
206 2000
388 00010
()

SH% AL D O
)
13388
1488
15'*
T
34%*  F1
T

~

3
3

" e b
L)

b

35%* 9J0 7.1 23917.25875 47, 25875

0

0

E

33163

0-1000

goovpo

3688 10R1 2 40Kk3

3588 123
4088 P2

[§

1

0

WARNING: an "ERD" stetement iz assumed at end of input file

module xsdin

is

finished.




. N = ¥
;I_,;,"‘:TT-F' 5l 2 D '

AT _
P
P
g

' puter jitmer 1 - balence wigenvalue 1 - source 1 - scalter 1 - upscat search L ime

iter iters ratio ratio ratio parameter (min)
: 1 0 =4 44069E-16 1.07208E+00 &,.61661E-01 1.000D0E400 O.0C000E+00 ©.00000E+00D 6. 0833
- 2 214 1.23077E-02 9.24037E-01 ~2.74965E+00 -7.08148E-01 ~6.14397E-02 0.00000E+00 {1.3687
: 3 409 3.6S543E-03 1.03485E+00 B.BOY61E-G2 -2.75226E-01 -1, 56622E-02 0.0G0000E+00 0, 5938
b 4 604 1.60536E-03 1. 03B39E+00 S 43590E-02 -1.231BEE-01 -6 U8117E-03 © OCDODE+CO 0.8402
k‘ S 792 7. 40445E-04 1.03509E+00 Z2.99061E-02 -5.98865E-02 -2 E%694E-03 0 00000E+00 1.0800
6 967 3.S5353ZE-04 1.0319ZE+00 1, 576BBE-02 -Z 95844E-0Z ~1 38%17E-03 0 DDOOGE+DO 1. 36080
7 1133 1,73517E-04 1. 02572E+00 B.24084E-03 -1 4619ZE-02 ~6.90617E-04 0. 00000E+00 1.5277
B 1291 B,7307SE-0S 1.02831E+00 &, 33922E-03 -7 .41272E-03 -3 53671E-0¢ 0 OU0DOQOE+D0 1.7402
§ 1435 4, 50950E-05 1.02764E+00 2. 32523E-03 -8 . Bed28E-02 ~1.B672ZE-04 0.000003+00 1.9897
10 1585 2.P8817E-05 1.0Z68%E+00 1.27280E~03 ~-2.04¢44LBE-03 -1 01250E-04 0. DOCOQE+0D 2.1438
11 1735 1.297B2E-05 1.02655E+00 7 13451E-0a =1 11559E-D3 -5 6412ZE-05 0, 00000E+00 2.3488
12 1BBS 7.24392E-06 1 D263LE+00 & . 10004E-04 -6 25206E-04 ~3 22941E-05 0, 00000E+00 2.5538
3 13 2032 4.15008E-06¢ 1.02621E+00 2.414%0E-04 -3 59956E-0& -1 B9733E-05 0 00O00E+0D 2.7552
14 2176 2.42593E-06 1.02612E+00 1.45250E-~04 -2 12424E-04 ~1.13845E-05 0,00000E+00 2. 9548
15 2320 1.44841F-06 1,026006E+00 B 91981E-05 -1 2814%E-Dé4 -5 $B3IZ1E-06 0. DOVODE+0D 3.1537
grp Lo gip inner mfd max. flux msf max. scaeles coarse
iters int. difference int. factor mesh
1 1 ! 10 3,06769E-08 £1 9 99996E-01 6
2 Z 1 10 2. 88791E-0S 32 9.999%3E-0) 9
3 3 1 10 3. .0073¢E-0% 26 % S8GYSE-0) iv
& & 2 10 3 A64D5E-05 5 1.00001E~00 12
5 5 i 11 2,.749%E-G5 4 1 DDOOLE+OD le
& 7 1 i1  2.2310SE-05 & 1.00001E+00 1%
? 7 i 9 .1 60717E-05 3 1.06001E+00 2
Y [ 1 10 9 Z8345E-0¢ 2 1.00001E+00 “h
& 4 1 1 7.72725E-0% 2 1.00D01E+00 48
10 10 1 1 & 77746E-D6 18 9 99992E-01 “5
il il 1 B 6 J2%66E-06 19 9. 99592E-01 45
12 12 1 10 7,67724E-06 20 9 %9%93E-0] 45
13 12 1 20 7 971%6E-D6 20 9 99984E-01 “h
1& 14 1 20 T_67725E-Ds Z1 9. 9%983E-01 &L
15 15 b 11 2 16445E-06 A& 1, 00OGOE+DO «f
16 16 2 11 1.995B1E-De 31 1.00000E+00 45
17 17 2 S1 1. 67%46E-Ds 51 1.00000E+00 “5
i8 18 2 51 1. &630ZBE-0D8 §1 1. 00000E+DO w5
19 19 2 31 1 9¥S1BLE-06 1 1 OUDDOE«QO a8
20 20 F A il 2 10466E-D6 42 9 S994SE-01 “s
23 23 & 51 2 0UB0SZE-De 51 9.99999E-01 S0
22 2z 2 i1 1. .61773E-0s 51 9 9%999E-D1 50
23 23 b 36 3 03940E-~03 37 1.0G0005E+00 50
24 it 1 37 6.16655E-05 38 1.00D16E+0D0 50
25 25 2 11 7 _3464DE-DT 32 1.00000E+00 50
26 26 3 51  1.80778F-0¢ 30 1 ODOODE+DD 50
27 27 2 51 2.,02525E-06 1 9. 9989RE-01 50
36 2358 -3 759€EE-0R 1. CU2611E+00 2 746Z0E-06 -8 BYGIEE-0S -1.21750E-06 O.O0DDDOE+QD 3. 2148
E finsl moniter
lambda 1.02611E+00 production/asbsorption 3. 02677E+00 anguler fluy on ¢

= @lapsed time D 21 man.




«  module

iy .

module
module

moduie
module
=  module
SLAB

058

188

30

286

388

Gaw
<y

1388

1458

15’.

T

Jaew

T

350.

3658

asse

4088

T
WARNING

module

s

primary module sccess and input record ( scale driver - 10/3]

CSAST will be celled

UO2F2 SOLUTION OPTIIMIZE CONCENTRATION  SLAB
27GROUPNDF 4 INFHOMMED TUM

S0LY"iIQ2ZF2 1 1600.0 D 1.0 293 92235 5.02 952238 %4.98 END
SE30s 2 1.0 2% END

20 3 1.0 292 END

END COMP

secondary module 00008 has been called.

oDo008  is finished.

secondary module 000002 has been cslled.

o0of02 is finished,

secondery module 00007 has besn called.

000007 is finished.
ceasi is finished
XSDRK will be called

OPTIMIZATION UOZF2 SOLUTION DENSITY VARLATION
A3 2 E
133130 333631
50000
20000 0-3000
coo010 p0oCD
90
AL O © E
1293
323
Fi
Fi
910 7.1 83917 4175 47.25875
10K1 2 4UR3
123
F3
an “END™ statement is assumed at end of input file

xsdin is finished,

/90 = 14:00 )
-

UOXSLOPG .CIW
Joxsiorg.CM

s A

e i s

R

e e L LR T



-

T G R R N D N e L e e

= balance

11022E-16
LABA9LIE-D2
L 64TBEE~03
.62047E-03
H3596E-04
LTZ176F 04

Z61E-04
39685605

.06300E-05
. 736B6E~D5
< S139BE-05
. 56918E-06
L P6104E-08

2. 93430E~08

-

76503806

16 2313 ~3.75506E-08
final monitox

elapsed time

Lambda
3.21 min

elganvalue

LG3768E+00
.D4879E-01
.91395E-01
,B0671E-01
JBE524E-D1
. 834B0E-D1
.B1570E-01
BO4LR3E-0]
LT9THCE-0L
.79523E-01
79073E-01
. TE918E-01
.78821E-01
.TB759E-01
L78719E-01

O WOE B DS DD WD B W

S . 7876BE-01

9_7876BE-D1

-

- source
ratio
. 59935E-D1
. SSSBTE+0D
. $34B1E-02
L 41590E~02
.9BeESE~02
L SZBISE~02
/91612E-03
,13499E-03
L 19943E-03
.19515E-03
. BA203E-04
LTBO34LE~04
L20A43E-08
. 31673E-08
.D304BE-DS

O R O NS W R EN e

1

1

~8.
2.
-
o 1
=2,
e P
.55186E-03
=
~2.,
-
.BOD7SE-D&

-7

s |
=3

<
=1.

" scatier
ratio

DOGOOE+D0

T4ST3E-01
50215E-03

ThTHIE-02
B7B24E-02
46037E-02

YR265E-03
16171E-03
19B4LRE-03

Y4YT5E-06
F4ET2E-04
K2072E- D

=¥.
-1.
15693E-D1 ~
=9

-1

-y

= &
-1
“6.
-3,

e
=1
-8

1.D3419E~05 ~&.36755E~05 ~1 . 56893E-06 O QUCOOE+G0

production/sbscrption 9. 79381E-01

- upscat search time
ratio parameter {mdn )
-DOOCOE+00 0, 0000DE+00 Q.0813
99095E-02 0.00000E+D0 0.3478
S$9259E-02 0, 00COUE+0D b. 5887
.62339E-03 0. 0PZDOE+OD 0.8293
V64STE-D3 0. 00000E+D0 1.0645
45411E-03 0.0D000E+0D 1.2935
55869E-04 ©.0000DE+DD 1.5142
.S4243E-04 0.00ODOE+0D 1.7892
114%0E-04 0.000D0E+00 1.9805
16446E-0& ©.GOGOOE+DO 2.1322
S6B863E-0% 0.00000E+D0 2.3380
79325E-05 0.0DOGOE+OC 2 5383
24105E-05 ©, 00CO0E+0T 27407
35308E-0% 0.00000E+Q0 2,9423
32078E-06 0, 00000E+DU 3.1435
grp Lo pryp inner mid

iters int. difference int.

1 1 1 0 2.10704E-D5 47

2 2 i 10 1.98355E-05 26

3 3 1 10 2.0637SE-05 23

“ " 1 10 2 .98%20E-05 15

5 5 1 10 1.86S74E-03 15

[ & 1 11 1 &4SL0E-DS s

7 7 1 9 1, 06152E-05 3

] 2 i 10 5 BB2I4E-D6 e

@ 9 1 1 & 78&10E-06 2

0 10 1 17 & Z2154E-06 b

11 11 1 17 4 13690E-D¢ 8

12 12 1 1% S D077ZE-0% iv

1% i3 i 1% 5, 1B3B3E-0s6 i9

14 14 1 18 & 96%66E-De 20

15 15 é 11 6.024SBE-Db 12

1% 16 2 11 6. 23571E-0& i2

7 1? 2 Il 5 oA927E-08 iz

18 18 2 13 5.19823E-06 12

is 1% 2 11 5. 58934E-08 iz

20 2p 2 11 3 B0BH6E-De 32

21 21 2 11 3. 41187E-Dé 51

22 22 2 31 2 5534BE-06 51

23 z3 1 37 3.05715E-05 a7

24 P2 i 38 B.2%058E-D5% 28

25 25 2 30 7. 24T17E-07 30

i6 26 i 51 1.72124E-D6 51

27 27 Z 51 2.72105E-08 51

3.2077

sngular flux on 16

max. flux msf max. scale coarse

tactor mesh

999997801
$.9999SE-01
 95996E-01
J99995E-01
IH994E-01
L99994E- 0]
,O000LE+0D
DOBVLE+00
LO00BIE+00
9RGRSE- 01
9#99SE-01
$9996E-01
999GsE-01
L 99996E-01
99999E-01
L99999E-01
. GOLOOE+O0
. GOOO0E U0
. OUOCUEY00
L S9999E-01
J99999E-01
99999E-01
.Q0DOSE+DD
GO0 1sE~D0
.DBOOLE+GO
JSRSWIE-01
9.999%57E-01
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TABLE 1

Effects of the Tank Wall on K ., Values

- -
Wall / Thickness Cylinder Slab
(Radius=14.25 cm) (thickness = 14.2 cm)
No Wall 1.02076 1.02548
Aluminum - 1/16" 1.02047 1.02611
Carbon Steel - 1/16" 1.00626 1.00230 H
Stainless Steel - 1/16" 1.00304 0.99729 H

Stainless Steel - 1/8"
=

0.99183 0.97877 I

e e

./'M’/—
L TABLE 2
- Values of K, for Critical Configurations
_ box?7RILLTX UDF P7¢ RI.CIA
CONF TGURAT 10N DIMENS ION XSORNPM CSAS25 RESULTS
RESULTS |
SPHERE 25 | 0.9541 0.94504+0.00406
% LY |
CYLINDER D = 25.6 cm 0.9529 0.9562940.00425 }
AL L™ .
SLAB T = 12.4 cm 0.97866 0.97814+0.00407

/

TABLE 3

Values of K, for Safe Configurations

CONFIGURATION DIMENSION XSDRNPM CSAS25 RISULTS

- RESULTS
SPHERE 18.6 L 0.90120 0.90748+0.00393
CYLINDER D=21.9 cm 0.89695 0.88700+0.00399
SLAB T =10.5 cm 0.92086 0.9222810.00464
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e exrnansses date library informetion sésasssass Ll
e ne
el unit voLume "ok
bt number date set name name unit function ks
BER 0 cemmemr= eewssesseemsme- - - - A
L e
wae 89 £1.891001 standard composition library WS
R e
il 62 1821001 cross section library e
whe Ll
o 11 fri1£001 short cross section library g
Liald weh
FRARAAARRAT P RAAR A AR PR RARER AR AR RREARRAABARAR AN AR A RA R AR AR R AR R AR E AR RS A AR ARER VAR AR AP AR R RS R RARR AR CA R AN AR R AN AR AR AR R AT d AW
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LAk new
L ke
adad standard composition library data sue
A ssasnesae= - -
-hn LA
wes unit number 89 el
nEw e
"o dataset name : 14892001 o
"R AR
oy librery title: scale-4 standard composition library b
e 379 standerd compositions, 326 nuclides b
it 10 elements with variable isotopic distrbutions. bk
ek LR
i creation date: 1711/%1 ey
R LR
LAy —.h
e L
e cross section library date nay
L, 2 R S S e - - - LA
e "aa
iy unit number 82 ok
e LA
he dataset name | frez21001 cigind
whw ok
el library title: SCALE & - 27 NEUTRON GROUF CRITICALITY SAFETY LIBRARY ep
e BASED ON ENDF-B VERSION 4 DATA s d
i COMFILED FOR NRC 1/z1/89 o
il LAST UPDATED 10/12/8% bobeb
b L .M PETRIE ORNL iiad.d
W ks
LA LA
e d wen
L R
AERRERRARBERCEARERR AR TR RRR AR AR SR AR RRRR A AR R R R R AR RAR SRR R F AR AR AR AR R RS RA AR AR R AR R R R AR R AR R AN R R AR R R AR R AN IR AR
RARAREARRORA B AER R DR AR RN AR AL AN AR R R ER AL AR R AR R R PR AR AR AR AL AR AR AR SN R AR R R AR RN ARA AR A AR A AR AR AR P AR N R R AR AR AR AN R RO RA R
0 io's were used processing csas input data
sontiol module csani * complete
Run with Aug 91 IBM-PC 486 (Extended) om 07/28/92 st 16:51:58

The input deck follows:

HEREERR AR AR O R R PR A RAE R R R R R AR AR E R R A RN AR ERAR AR R A AR RAER AR R AR AR R RS hn W

“CBAST
UOZF2 BOLUTION CRITICAL  SPHERE UOXSPCR1 . CIX
Z7GROUPRDF & IRFHOMMEDTUM RPN SR

BOLRUCGZF2 1 160C.0 0 1.0 293 92235 5.02 92238 %4 .98 END

H20 2 1,0 292 ENMD
ERD Cove

END

=XSURN

SPHERE CRITICAL UOZF2 BOLUTION

B R R R S P R B R R R . R P R B S R i . DR W St 4 N ™ o W R g e N
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il outer inter 1 - balance
-7 iter iters

' 1 0 -4 44DBYE-16

; 2 229 1,20747E-02

' 3 A4S0 4, 49142E-03

4 659 2.18727E-03

S 863 1.07187E-03

6 1055 5.36731E-04

7 1236 2.70439E-04

. 8 1407 1.36217E-04

, 9 1571 6.83173E-05

i 10 1730 3.39389E-05

11 1880 1. 66430E-05

12 2034 8.00734E-06

13 21982 3,75785E~06

14 2350 1, 73594E-06

E 15 2500 7.72605E-07

. 16 2541 1. 21266E-10

final monitor

lambda

= elapsed time 4 44 min,

e Bl el

eigenvalue

.09078E+00
L hABDAE-DL
.QO3SIE+00
BHB26E-01
.75072E-01
.65996E-01
.60622E-01
.57615E-01
.55975E-01
. 55096E-01
.54625E-01
.54374E-01
56238E-01
(56162E-01
9.54118E-01

WL RO DB DDV 00RO

9.54141E-01

9.54141E-01

1 - source

ratio
6 .15605E-01
=~2.31551E+00
1.02406E-01
7.55371E-02
4.73928E-02
2.72860E-02
1. 49867E-02
B.D1636E-03
4. 22264E-03
2.20218E-03
1.14096E-03
5.88321E-0s
3.02686E-04
1,.57138E-04
B.25659E-05

&.69670E-0¢

T ——

1

1.
.983718-01
~2.
“3s
=8

-4

-1

-6,
-3.

L

= scatter
ratio
0C000E+00

A9527E-0)
57471E-01
63201E-02

.58028E-02
~2.
L73936E-02

39208E-02

38316E-03
26903E-03

.66295E-03
i
=5,
-2.
L '

39576E-04
Z0145E-04
09217E-04
D4411E-04

1 - upscat search time

ratio parameter (min)
0.00000E+00 0.000C0E+00 0.0785
~6,17973E-02 0.00000E+00 0.4493
~1.89792E-02 0.00000E+00 0.8100
~B.46411E-03 0.00000E+00 1.1542
~4.06952E-03 0.00000E+00 1.4928
~2.02500E-03 0.00D0DE+D0O 1.8153
~1.02596E-03 0.00000E+00 2.1238
~5.23730E-04 0.00000E+00 2.4183
~2.67951E-04 0.00000E+00 2.7042
~1.36781E-04 0, 00000E+00 2.9843
~6,95385E-05 0. 00000E+00 3.2513
~3.51298E-05 0.00000E+00 3.5243
~1.76336E-05 0.00000E+00 32,8025
~B.90433E-06 0.00000E+00 4.0808
~4.49773E~08 0.GO0DDE+00 4. 3450

grp to grp inner mfd max. flux msf

iters int. difference int,

1 1 2 20 1,09790E-05 56

2 2 1 1 9 _05336E-05 ?

3 3 - | 19 1,0B8100E-05 24

L} & z 20 7.56483E-06 25

5 5 : 1 8.BG61BE-05 4

€ & 1 1 7.10093E-05 3

7 7 1 1 S5.93624E-05 2

L] ] 1 1 S, 430BAE-0S 2

s 9 1 1 5.53492E-05 2

10 10 1 1 5. 49979E-05 2

11 il 3 1 5.40554E-05 2

12 i2 b 1 €6.47106E-0% 2

13 13 ) § 1 6.72528E-05 ]

14 14 : § 1 6.50921E-05 1

15 15 3 18 1.59634E-06 bh

16 16 2 58 1.62679E-06 58

17 17 2 58 1.866B4E-06 58

18 18 2 58 1.B294BE-06 58

19 19 2 58 2.1768B4E-Ds 58

20 20 2 58 1.61938E-06 b

21 21 v 58 2, 50649E-06 58

22 22 2 5¢ 2.32561E-06 58

23 23 1 48 Z.97136E-05 We

24 24 1 48 7 _$61S0E-05 “B

25 25 2 58 1 28792E-0¢ 58

26 26 Z 58 Z.5753CE-06 58

27 27 2 58 1.8B426E-06 58
«.31340E-05 ~1.09581E~07 ©0.00000E+0D & 4358

angular flux on 16

production/absorption 9, 56859E-01

factor
1.00000E+00
1.00004E+00
1.00000E+00
1.00000E+00
1.0000SE+0C
1.00007E+0D
1.00008BE+00
1.00008E+00
1.C0007E+00
1.00007E400
1.00007E+00
1.00006E+00
1.00006E+00
1, 00006E+00
1.00000E+00
1.00000E+00
1.00000E+00
1.00000E+00
1. 00000E+00
9.99999E-01
9.99999E-01
9.99999E-01
1.00005E+00
1.06001SE+0D
9.99999E-01
9.99996E-01
9.99998E-01

max, scale coarse
wesh

7
i1
11
14
18
25
9
hh
46
46
b6
4“6
%
58
hé
e
e
“e
“b
58
58
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w wknakdnnnd data jibrary information **essssies whn
LE A R
e aric volume s
e ~unber data sel name name unit function sl
MRR sssea= esesssse - D - whw
R Ll
i 89 fL89£001 standard composition library s
LAl LA
i 82 ££821001 cross section library «e
,hw N
i 1 fr1igool short cross section library Sk
L] L
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whn
wnn
P
wew
i unit number

e dataser name :

ke library title:

e creation date:

e unit number
he datasst name

nae library title:

wh

hw
hw

standard composition library date waw

8% Wbk
fr891001 P

socale~4 standard composition library W
3479 standord compositions, 326 nuclides drkw
10 elemen.s with varisble isctopic distrbutions. i)

7711/91 hadud ol

cross section library data W
........................ - kew

8z enw
£L821001 aw

SCALE 4 - 27 NEUTRON GROUP CRITICALITY SAFETY LIBRARY ik
BASED ON ENDF-B VERSION & DATA *hE

COMPILED FOR NRC 1/27789 e
LAST UFDATED lo/12/789 v

LAl

FRREARRRARA R AR AR RS ERR R EAR KRNI R R AR RS R AR R AR AR AR AR R RSN AR AR R AR R P AR AR R R CARARARA AR EARA TR AR RN R AR AR AN R R R d G Rs Ay
HARARRBRR A RN A RN A AR R RENAARA AR F AR SRR R R AR AR R RS R E AR AR AR R A RARAEA R SRR GRS R R ARR AT RN AT AR AR AR TR AR R AN AR AR AR bR R AR AR b

..... 0 io's ware used processing csas input data R

Run with Aug 91 IBM-PC 486 (Extended) on 07/28/%3 at 17:08:56

............. 2 S 7 - 34 20 Y o ] 5

The input deck follows:

RRRAARRAA AR ARRARACLIRAAARARRRANRA A AR B ARRRA A AR R ARAAAR R AR A RN AR R AR AR RN ARNTARAO

=CBAST

UOZF2 SOLUTION CRITICAL CYLINDER UOXCYCR]  CTX
ZTGROUPNDF4 INFHOMMEDTUM i
BOLNUOZYZ 1 31600.0 0 1.0 293 92235 5.02 92238 94.98 END
20 2 1.0 29 END

ERD COoMP

END

SXEDRN

CYLINDER CRITICAL UO2F2

o=l gten & as - o
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= balance

. O000DR+00
.28970E-02
.10788E-D3
.BLZBBE-03
L31595E-04
.D2532E-04
LBTABSE-O4
.08679E-05
.BBL2TE-0S5
1Z945E-05
.O4BZBE~05
L26114E-086
.664L3BE-06
L33437E-08
.67232E-07

16 2420 -3 82022E-08
final monitor

slapsed time

lambda

16 74 min.

sigenvalue 1 -

DO DO O WD OO O e®

source 1
ratio

JO7359E+00 6. 51196E-01 1
-9O72BE-01 -2 .58531E+00 -7.
.81072E-01 1.07130E-01 -3.
.TSAUSE~01 7.05117E-02 -1.
.66780E-01 & 017&2E-0. -7
J6DBSSE-01 2.13924E-02 -3,
S7369E-01  1.10437E-02 -1
(SS39BE-01 5.64A03E-02 -8.
.54300E-01 2.BB730E-03 -4,
.53690E-01 1.48580E-03 -2.
.53338E-01 7 77893E-04 -1
.S3130E-01 &_16B39E-04 -5.
. 53005E-01 2 ,29247E-04 -2
LH2932E-01 1.27B54E-04 -1,
.S52887E-01 7.28730E-0S5 -8

- scatter
ratio

. DODOOE+CU

39504E-01
0B9B6E-01
46822E-01

LZ7999E-02

58169E-02

L75951E-02

GE94BE-03
J0G9BE-03
15034E-03

.DBGEAE-03

60550E-04

.96075SE-D4

595T4E-04

.66515F-05

=1k

i
LA4398E-03
-1.
20398E-04
. 54933E-04
-3
(P4BAOE-0S
.
-3,
ot W

-3
-3

=7

- upscat
ratioc

.OG0OVE+OD
8,
-69647E-02

36185E-02
S4508E-03

4BTASE-D3

7726SE-04

§1116E-05
43310E-05
31692E-05

L17473E~06
¥

$8B00E-D6

&rp Lo grp inner

N e N e

9.52907E-01 6.66095E-06 -3,87375E-05 <3, 3305%€- .

%, 52906E-01

| S

search
paranvter
0. 0000D0E+S0
C.ODOOOE+00
0. 000G0E+00
0, 00000E+00
0. 00000E+00
0. 00000E+00
0.00000E+00
0. 00000E+00
0.000GOE+G0
0.00000E+00
0.00000E+00
0. G0000E+00
0.00000E+D0
¢ G0000E+DD
n _D00DOE+00

® SN e

-
o
R Rl R S I R O N S S S S i S

€. 00000L+00

production/absorption 9.5 69E-01

L ime

{min)
L0863
L3600
L5583
L7278
.BABE
L9185
L9558
. GABB
.B6S?
.8298
10.7893
11,7495
12.6707
13.5803
16,4630

WENS AN D

mfd max. flux maf
iters int. difference int.

1 6.16050E-05

1 S.95639E-05

1 6.19431E-05

1 6.3420)E-05
16 5.94935E-05

1 & 25008E-05

1 3.33310E-05

1 2.94313E-05

1 2.90006E-05

1 2.B0116E-05

1 2.6B436E-05

1 3.1162S5E-05

1 3.17406E-05

1 3.07516E-05
10 B .41974E-07 28
51 1.55258E-06 51
S1  1.78909E-06 31
51 1.73996E-D6 51
51 2.08926E-06 L3
51 1.64650E-0¢ 37
51 Z.32078E-0% 51
51 2.10010E-06 5
42 2.8B350E-0S 42
42 7. 65141E-05 42
50 8.31635E-07 a7
S0 1. 7454NE-06 a7
$1 3.07478E-D6 o1

1

4. Jez2

angular flux on 16

-
MNRENNNNRNENNBFERS VD

max. scale cosrse

fector mush
. DOO0LIE+DD [
.D0D0ZE+LD 9
.00NO2E+00 10
,O0O0ZE+00 12
.DCO03IE+0D 16
.QDUDLE+DD 1?
.DODDLKE+00 bl 2
. DO0DAE+00 43
.D0004E+00 &3
. O0004E+00 43
. GODDIE+00 43
.Q0003E+00 43
.DOODIE+00 43
. O000ZE+00 43
.D0ODLE+0D 43
.D00B0E+OD 43
.DO000E+00 43
.0CO0OE+QNC 43
.OB0DUE+0C 43
.99%99E-01 5
.99999E-01 s1
LB9999E-01 -} |
L0000SE+00 51
GO015E«00 51
L 000002400 51
,DODODE+00 51
BE997E-LL 51
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hw amm- emsme e —— ——— - hw
' . ke
. &9 1692001 standard composition library e
’ R R
wh 82 f£1.82£001 cross section library bt
LAl LA
e 11 f£11£001 short crouss section library b
e L d
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eh -k
—aw L
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s eesmeesa- - e
ew L
ndni unit number : 8% habidd
L ha
L datasel name : £L691001 rhe
whn _he
e library title: scale-4 standard composition library L]
whS 379 standerd compositions, 326 nuclides Lo
i 10 elements with variable isotopic distrbutions. i
L L
d o creation date: 7/11/91 kadeinl
Ew -k
awe LA
"he e
" cross section library data el
MRR ] ee e e ek
L R
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naw LR
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R —hw
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........ 0 dc's were used processing csas input dats ot o0 om

Run with Aug 91 IBM-PC 486 (Extended) on 07/28/93 et 17:31:17

The input deck follows:

BARRRRER R ARAR AR R R AR N ARR AR R E R AR IR R R R AR AR R AR R AR AR R R AR R AR AR A AR RO R R AR F AR AR
~CSAS]

UO2F2 SALUTION CRITICAL  SLAB UOXSLCR1 .CIX
27GROUPKDF 4 INFHOMMEDIUM
SOLNUO2FZ 1 1600.0 © 1.0 293 92235 5.02 92238 94,98 END
B20 2 1.0 293 EWD

END COMP

END

“XSDRN
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outer inner
iter iters

215
a12
608

961
112¢
1274
1425
1576
1726
1875
2019
2163
2307

W NS W N
2

16 2345

elapeed time

-

= balance

.D000OE+0D
.32433E-02
.6B716E-03
. 49&29E-00
ASBIZE-04
L95734E-06
.39B67E-04
.B7069E-0%
AW94U2BE-05
BADGLE-0S
D0S09E~0S
66BETE-06
.29035E-06
.9590BE-06
. 18999E-06

e LR e I R S

~3,77786E-08
final monitor
lambda

3,30 min.

eigenvalue

1.05913E+00
8,65830E-01
9. 87287E-01
$.91789E-01
9.88268E-01
9. 84B54E-01
9.82500E-01
9.80999E-01
9.80072E-01
9.79499E-01
$.79142E-01
9.78917E-01
9. 78774E-01
9.78682E-01
9.78623E-01

TR I —

-

DR W O eSS v BN

~ sourcs
retio

-B7337E-01
954268400
.031578E-01
L99143E-02
-13259E-02
.58010E-02
.98699E-03
.12256E-03
.18688E-03
-19611E-03
.75554E-04
.93018E-D4
.B4T4TE-D4
.43565E-04
.96365E-05

e o P ———

1

1

-6

-3

=1

= scatter
zatlc

.D0000E+00
-7.
~3.
e
-3.
-2.
3.

ST499E-01
11976E-01
30297E-01
91344E-02
T4061E-02
3046%9E-02

L h1443E-03
o
=1,
=B
=3,
.10616E~04
~3

26678E-03
72269E-03
41309E-04
B2470E-04

86236E-0a

. JA403E-D4

1 - upscet

ratio
0. 00000E+00
~6.38226E-02
=1,50987E-02
~5.76001E-03
~2.4B160E-03
=1.1405%E-03
~5.49860E-04
~2.T6705E-04
~1.44616E-04
-7.B3B50E-05
=~k . 403S3E-05
~2.55270E-0%
=1.521218-05
~9 . 29274E-06
~5,.79718BE-06

Brp to grp inner

:wOOO\lOMOUNﬂ

search
paramster
0. 0O000E+00
0.0000DE+00
0. 00000E+00
0. DODOOE+00
0.00000E+00
0.00000E+DOD
0, 00000E+00
0. 00000E+00
©.00000E+00
0.00000E+0D0
0.CC000E+00
0.000COE+00
0, 00000E+00
0.00000E+O0
0.000D0E+00

iters

LR R T S

-
L
B A = e BB N N B R RO B e B b R A el e B R e b R e

9.78658E-01 9 .56952E-06 -5 44458E-05 -9 .814B0E-07 0©.00000E+00

9.78658E-01

production/absorption 9. 79340E-01

mfd
int.

10
10
10
10
10
10

9

1

1

1
18
19
19
20
10
50

time
(min)
0.0740
0.3315
0.5%720
0.8102
1.0388
1.2568
1.4692
1,6662
1.8648
2.0643
2.2630
2.4607
2.6537
2.8470
3.0400
max .
difference
2.51204E-05
2.36336E-05
2 ABBGTE~DS
2.6LY3%E-05
2.94755E-05
1.78352E-0%
1.28936E-05
6.95126E-C6
5.72931E-06
4 71160E-06
& _24796E-06
5. 18699E-06
5.35356E-06
5.14291E-06
7.53%09E-C7
1.38790E~06
1,59919E-0¢
1.55317E-06
1.863078-0%
1.394B3E-06
2.00119E-06
1.B07S2E-06
2.97382E-05
7.91269E-05
7.06983E-07
1.8%360E-06
1.86531E-06
3.0988

flux mef

int .

angular flux on 16

max. scale coarss

9
9
9
1
1
i
1
p |
1
1
9
9
9
| &
1
1
i
b
1
§
L}
9
i
1
1
§
L4

factor
L9999 7E-01
.99995E-01
L 99996E-01
.ODOCOE+0D
.00001E+00
.DOU01E+0D
.DOGOLE+00
LOD001E+00
.O0001E+00
.DBOOIE+OD
L9999%4E-01
L99995E-01
J99996E-01
99996E-01
.00DDCE+DD
.Q0000E+O0
. O0000E+UD
.0OO0UE+0OL
.0000DE+0D
L99999E-01
J99999E-01
L99999E-01
.DGOUSE+OD
.DON1SES0D
.00000E+00
L99997E~01
L9999BE-D1

mesh
6
]
10
12
i6
1%
h
45
45
45
“5
&5
45
45
s
45
L%
45
45
&5
“5
&5
50
50
50
50
50
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CRITICAL SPHERICAL UO2F2 UOFSPCR1.CJA
27GROUPNDF 4 INFHOMMEDIUM e A
SOLNUOZF2Z 1 1600.0 0 1.0 293 92235 5.00 92238 94,98 END
H20 2 1.0 293 END
END COMP ~ Doalieed

 DENGITY-OPTIMIZATION SHPERE OF UCZPZ REFLECTED
PARM RUN<YE® PLT=YES TME=4S END PARM
GEOM

5 ZUL=0 XIR=35 YLR=-35 ZLR=D
UAX=1 VAX=0 WAX=0 UDN=0 VDN=-1 WDN=0 RAX=130
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PCSASZS
CRITICAL CYLINDER UO2F2 UOPCYCR1, CJA

27GROUPRDF 4 INFHOMMEDT UM T —— i
SOLNUOZFZ 1 1600.0 0 1.0 293 92235 5.02 92238 94.98 END |
H20 2 1.0 293 END ;

END COMP Ceafie o
murﬁmm;umrmamznm

KEAD PARM RUN=YES PLT=YES IME=45 END PARM
READ GEOM |
GLOBAL UNIT 1 |
M= {REFLECTED CYLINDER OF UOZF2! |

CYLINDER 1 1 12.3  2P200.0 i
CURGID 21 4Pea7.3 2P200.0 1‘
END GEOM a
READ BNDS +XB=VACUIM -XB=VACUUM +YBeVACUUM -YB<VACUUM +ZB=MIRROR -ZB=MIKROR u
END BNDS ,
R 4D PLOT

Th='X - ¥ SLICE AT Z = 0.0"

PLT NO PIC=MIXTURE XUL=-23 YUL=25 ZUL=0 XILR=25 YLR=-25 ZLR=0 UAX=1 VAX=0 WAX=0
UDN=) VDN=-] WDN=0 NAX=130

KCH- 'VEW' END !
Ep PLOT

ERD DATA !
END :
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¥
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lifetime =
“ no. of initial
P genarations

- skipped

VTR LT e m—

average

——

§ N T—

k-effective

0.95629
0,95579
95591
.9550¢
95471
.9552¢6
95500
L 95545
.95569
.95526
95622
.95627
95526
.95489
95562
95625
L95956
.96025
.96111
J95753
.95389
95689
.95504
95345
(94641
95198

OO0 c0o00O0000C 00D ODODODO

PO T T T T T T T T S S S S e

1.75981E-04 # or -~

or
or
or

Ja el g

1.54512E-06

deviation
-~ 0.00425
- 0.00426
= 0,00430
- 0.00426
- 0.00429
0.00430
~ 0.00434
~ D.0D0&37
= 0.00441
= 0.00443
=~ 0.00459
~ 0, 00483
- 0.00503
- 0.00525
~ 0.00543
= 0.00568
- 0,00583
- 0.00611
=~ 0.00635
- 0D.00618
~ 0,00607
- 0.00667
= 0.00747
- 0.00888
- 0.01075
- 0.01338

MR Rp—

density optimigzation cylinder of uo2fZ reflected
generation time =

67 per
confidence

0.95204
0.9515%
0.95161
0.95080
0.95042
0.95095
0.95066
0,9510%
0.9512¢
0.95083
0.95163
0.95147
0.95023
0.94964
0.95019
0.95057
0.95373
0.95433
0.95476
0.95135
C.94782
0.95022
0.94757
0.94457
0.9356¢
0.93857

6555885588860 85558¢8¢8¢8¢%

cooCco0oO0OO0OODODOoOODOoO0O0D0ODOQODO0OCD

to

cent

interval
0.96054
0.96005
.56022
.95932
.95%01
95956
.85835
.95982
.96010
.95970
. 96081
.95108
.96029%
.96014
.96106
.96193
,96539
.R6626
96746
96371
.95997
96357
.96251
.96233
95715
96534

95 per cent
confidence interval
C.94779 to 0.96478
0.94726 to 0, 96431
G.94730 to 0.96452
0.94653 to 0.96359
0.94612 to 0.96330
0.94665 to 0.96387
0.94632 vo 0.96369
0.94672 to 0.96418
0.94688 to 0.96450
0.94629 to 0.96413
0.94704 to 0.96540
0.94666 to 0,96589
0.94520 to 0.96533
0.94439 to 0.9653%
0.964476 to D.96649
0.94488 to 0.96762
0.94791 to 0.97122
0.94802 to 0.97247
D.94B842 to 0,97380
0.94516 to 0. 96989
0.94175 to 0.96604
0.94354 to 0,97024
0.94030 to 0.96998
0.93569 to 0.97121
0.92491 to 0.9€7%0
0.92519 to 0.97873

6.09431E-05 + or -

6.47076E-07
59 per cent nunber of
confidence interval histories
0.94354 to 0,965%03 30000
0.94300 to 0.96858 29700
0.94300 to 0.96883 29400
0.94227 to 0.96785 29100
0.94183 Lo 0.96759 28800
0.94235 to 0.96817 28500
0.94198 to 0. 96803 28200
0.94236 to 0.96855 27%00
0.94247 to D.96891 27600
0.94196 to 0.96856 27300
0.94244 to 0.96999 25800
0.94186 to 0,97069 26300
0.94016 to 0.9703¢ 22800
0.93914 vo 0.97064 21300
0.93933 to 0.97192 19800
0.93920 to 0.97330 18300
0.94208 to 0.97704 16800
0.94191 to 0.97858 15300
0.94207 to 0. 98015 13800
0.93898 to 0.97608 12300
0.93568 to 0.97211 10800
0.92687 to 0.97691 2300
0,93264 to 0.97745 T800
0.92681 to 0.98009 6300
0.91416 to 0.97865 4BOD
0.91180 to 0.99211 3300
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density optimization cylinder of wo2f2 reflected
plot of sversge k-effective by generstion run.

the line represents k-eff = 0.9563 + or -
0.9506

0.0042 which occurs for
©.9781

103 generations run.

1.0056
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0.57420
INFINITE SLAB UOZF2 UOFSLCR1.CJIA
M
1 1700.0 0 1.0 293 92235 5.02 92208 94 .58 END ‘
2 1.0 293 END :

INFINTIE SLAB OF UOZF2 REFLECTED

; UDN»8 VON=-1 WDN=C NAX=130 :
‘ NCH='VFW' END ‘
; ERD PLOT :
: END DATA

ERD
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|
\
7 critical infintie slab of uo2f2 reflected
| lifetime = 1.69776E-04 *+ or - 1 21169E-06 senscation time = 6, 34988E-05 + or - 6.15793E-07
l nu. of injtial
. generations sverage 67 per cent 95 per cent 99 per cent pumber of
| skipped k-effective deviation confidence interval confidence interval confidence interval histories
‘ 3 0.97880 + or ~ 0.00409 0.97471 vo 0,98288 0.97062 to 0.9869%7 0.96654 to 0.9%10¢6 30000
4 0.97814 + or -~ 0.00407 0.87406 to 0, 98221 0.96999 to 0.98629 0.96591 to 0.9903% 2587060
] 0.97702 + or - 0.00410 0.97372 to 0.98192 0.96961 to 0. 98603 0.96551 to 0.99013 29400
3 0.97837 + or - 0.00411 0.97426 to 0.98248 0.97015 te 0.98659 0.96604 to 0. 99069 29100
| 7 0.97810 + or -~ 0.00G414 0.97395 to 0.98224 0.96981 vto 0.98638 0.96567 to 0,99053 28800
8 0.97830 # or - 0.00A18 0.87412 to 0.98248 0.96994 to 0.98667 0.96576 to 0.995085 28500
9 0.97852 + or - 0.00422 0.97430 to 0.98274% 0.97007 to 0.986%6 6.96585 to 0,.99118 28200
10 0.97920 + or - D.00421 0.97499 Lo 0, 98341 0.97078 to 0,98762 0.96657 to 0, 99183 27%00
11 0.97845 + or - 0.00419 0.97427 to 0.98Z264 0.97008 to 0. 98683 0.96589 to 0.99102 27600
12 0.97864 + or - 0.00423 0.97441 to 0.98287 0.97018 to 0,98709 0.96595 to 0.99132 27300
17 0.98061 + or - 0.00435 0.97626 to 0. 98496 0,97192 to 0.98930 0.9€757 to 0.990865 Z5800
b 0. 98083 + or - 0,00435 0.97648 to 0,.98518 0.97212 to 0.98953 0.96777 to 0.99388 24300
27 0.98108 + or - 0.00447 0,2765% to 0.98552 0.97212 to 0.9899%% 0.967€5 to 0.99446 22800
| 32 0.97925 + or - D.COAG) D.97464 to 0.98386 0.97002 to 0.98848 0.96541 to 0.99309% 21300
| 37 0.97916 + or - 0.00489 0.97427 to 0.98406 0.96938 to 0. 98895 D.96449% to 0, 99384 19800
L 42 D.97855 + or ~ 0.00502 0.97354 to U.98357 0.96852 to 0,96859 0.98350 to 0. 99360 18300
l &7 0,98072 + or - 0.00512 0.97560 to C. 98584 0.97048 to 0,.99096 0.96536 to 0.9%608 16800
| 52 0.98243 + or ~ 0.00527 0.97816 to 0.98871 0.97289 toc 0.99398 0.96762 to 0.99925 15300
57 0.98477 # or -~ 0.00559 0.97918 to 0.%9037 0.,97358 to 0.99596 0.96799% to 1,00155 13800
62 0.98495 + or - 0.00619 0.97876 to 0.99114 0.97257 to 0,99734 0.96638 to 1.00353 12300
67 0.99058 4 or - 0,00635 0.98423 to 0.99693 0.97768 to 1.00328 0.97153 to 1.00963 10800
72 0.99009 4+ or - 0.00681 0.98328 to 0.99690 0.97646 to 1,00371 0.96965 to 1.01052 9300
, 77 C,.98982 + or - 0,00725 0.98257 to 0.99707 0.97531 te 1.00432 0.96806 to 1,01157 7800
82 0.96725 + or - 0,00872 0.97853 to 0,.99598 0,96980 to 1. 00470 0.96108 to 1.01342 €300
87 0.99138 + or ~ 0.01106 0.98022 to 1.00245 0.96925 to 1.01851 0.95819 to 1.02457 4800
92 0.98119 + or - 0.,01466 0.96653 to D, 99584 0.95187 to 1.01050 0.93722 to 1.02536 3300
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TABLE 1

Effects of the Tank Wall on K, Values

Wall / Ihickne;;-aj Cylinder Slab
(Radius=14.25 cm) (Thickness = 14.2 cm)
No Wall 1.02076 1.02548
Aluminum - 1/16" 1.02047 1.02611
Carbon Steel - 1/16" 1.00626 1.00230
Stainless Steel - 1/16" 1.00304 0.99729
Stainless Steel - 1/8" 0.99183 1 0.97877
TABLE 2

Values of K, for Critical Configurations

S5 e e R
CONF IGURAT TON DIMENSION XSDRNPM (SAS25 RESULTS H
RESULTS
SPHERE 25 L 0.95414 0.9450410. 00406
CYLINDER D = 25.6 cm 0.95291 0.9562940, 00425
SLAB T =12.4 cm 0.97866 0.9781410.00407 |
B aa -
//////,,,,-~'“"'“'—' TABLE 3
Values of K, for Safe Configurations
( P75} (T Yorr7sricis
CONF 1GURAT 10N DIMENSTON XSDRNPM CSAS25 RESULTS
RESULTS
SPHERE 18.6 L 0.90120° 0.9074840.00393 -
CYLINDER D= 21.9 cm o.sseg”f 0.88700£0.00399 |
Jh ,Err
SLAB T -10.5 cm 0.92086 0.92228+0 00464 |

——

e
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outer inner 1 - balance
iter iters
1 0 ~2.22045E-16
2 230 1.30740E-02
3 &%8 & 47555E-03
4 65 1.99933E-03
S BS5? 9.25377E-04
6 1048 & _361B0E-D4
T 1221 2.07616E-04
8 1390 9. B6534E-03
9 13552 &.G665S4TE-05
10 1702 2.18776E-05
i1 1860 1.00274E-05
12 2018 & 56307E-06
13 2176 2.03648E-0%
16 2334 B BLDOSE-07
15 2484 3.68B49E-07

16 2522 -6.07780E-12
final monitor
lambda

slapsed time 4.40 win

eigenvalue

1.07804E+00
8 .80BESE-D1
9. 4B1S4E-01
9.33833E-0)
9.20293E-01
$.11660E-01
9.06748E-01
9.04122E-01
9.02736E-01
9, 02004E-01
9.01622E-01
9.01412E-01
9.01295E-01
9.01228E-01

W WNEN>D NS

=

~ Bource
ratio
38026E-01
.&3793E4+00
. 20358E-01
.A2030E-02
B6792R-02
.6B996E-02
.39626E-02
.0B4SEE-0D
.55737E-03
.TB17AE-D3
.BYTOLE-D4
L&9600E-04
2.30982E-04
1.2124BE-04

9. 01187E-01 6.5416BE-05

1

1

-4

g |

-4,
o ¥
*1.
e
' O
=Ry
.BATZT7E-0S

-6

=~ scetter
ratio

. DD00OOE+00
=7.
-3,
=
-8.
L18634E-02
~2.

49988E-01
27255E-01
65944E-01
4390BE-02

05897E-02

.0098BIE-02

93539E-03
40798E-03
17113E-03
67655E-04
T7640E-04
36956E-04

1 -~ upscet

ratio
0.00000E+00
~6 . 44T759E-02
~1.82507E-02
=7 .57083E-03
~3.42889E-03
~1.61T19E-03
~7.79736E-04
3. T8966E-04
~1.65019E-04
~9 05824E-05
-4, 41182E-05
~2.17395E-05
~1.0B146E-05
-5, 45161E-06
~2.800B1E-06

grp to grp inner

WE WL

27

search
parameter
0.00000E+00
0.00000E+0D
0.00000DE+0C
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00200E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00

time

{min)
0762
LA4R7
.BO&7
1482
4820
.B00?Y
L1010
L3928
L6767
L94s0
.222%
5005
.77%0
08572
(3245

PP UWBNNNNBMBOODO

mfd max. flux msf

iters int, difference int.

1 1 1 9.51015E-05 11

2 1 1 8.58222E-05 7

3 1 1 9.59430E-05 7

4 i 1 9.99%094E-05 5

$ 1 1 B.33326E-05 4

6 b 1 6.75752E-05 “

7 1 1 5.7669%BE-05 3

] 1 1 4 _99649E-DS 2

9 1 1 S5.0545%E-05 2

10 1 1 &_S9Z76E-05 2
11 1 1 4. BBIDSE-05 2
12 1 1 5.81725E-05 2
13 : | 1 6.02602E-05 2
14 1 1 $.91862E-05 2
15 2 18 1.3008B0E-06 La
16 2 58 1.600B7E-06 58
17 P 58 1.B1598E-0¢ 8
18 z S8 1.7765iKE-06 58
19 2 58 2. 13425E-0¢6 58
20 2 S8 1,80204E-0¢ 13
21 2 58 I.49418E-D6 58
22 2 58 2.2B532E-06 58
23 1 49 2 90S556E-0% 49
24 i 49 7.59282E-05 4%
25 2 58 1,03341E-06 58
26 2 58 2.24474E-06 58
27 2 56 1. 77499E-Dé 58

9. 01198E-01 4 4D202E-06 -2 .96228E-05 8 57385E-08 0©.00000E+0D

9.01198E-01

production/absorption 9 044$BE-01

& 4033

angular flux on

16

maX .
factor
1.00002E+00
1.00004E+00
1.00003E+00
1.D00003E+00
1.0000GSE+00
1.00004E+00
1.00007E+00
1.00007E+00
1.00D07E+00
1.00007E+00
1.00006E+00
1.0000SE+DO
1.00C0SE+00
1.00005E+00
1 CO0ODE+DD
1.00000E+0D
1.00000E+00
1.00000E+00C
1.0000CE+QQ
9. 99999E-01
9. 99995E-01
9. .99999E-01
1.00005E+00
1.00015E+00
9.99999E-01
9 .99997E-01
9. 99998E-01

scale coarse

mesh
6
10
11
14
18
18
25
hb
“b
“e
“b
&
L1
4b
“t
“é
48
46
46
&b
58
58
58
58
58
56
58
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‘
e wnn
L wo2fZ solution safe cylinder uoxcysfl ojx awn
e LA
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aw
awe wnpeanwans dates library information **eessesws

e unit vo lume

"% number dats sel name name unit function
SRR seseme massres s - -

o 8% £L851£001

e 82 f1822001 cross section library

" 11 friltoo

_wa

standard composition library

short cross section librery

LA
L]
Ll
_hh
LA
L
.
LA A
LA s
eh
_ha
-k
LAt

EARREDRRER TR SRR AR AR E AR AR RRBR AR R RANEAR AR AR A R AR AR ARER AN AR AR AR AR R AR AR R AR AR AR AR R AR R AR AR R C A AARAR AP A RA A AR AR ER R RN R AR RN
AARRRAREAARENERRRA AR AR A AARER A SRR R R AL AR AR R P LR R AR R AR R R AR AR AR ANARARRAARARARAR B A AR AR AR AE R AR ARA AR A ARRERA R AR RGN DA RN AR RrARRR

LA
Ladd

e standard composition librery dats

e unit pusber : B9

ae dataset name 891001

bk library title: scale-¢ standard composition librery

SR 379 stundard compositioms, 326 nuc. ides

oy 10 wlements with variable isotopic distrbutions,

b crestion date: 77%1/91

awe cross section library data

e uniy number 82
e dataset name 1821001

i library title: SCALE &4 - 27 NEUTRON GROUP CRITICALITY SAFETY LIBRARY
e BASED ON ENDF-B VERSION 4 DATA

e COMPILED FOR NRC 1/27/8%

o LAST UPDATED l10/12/8%

o L.M.FETRIE ORNL

L2
_ha

_-an
L
-—nn
LAl
o
wan
Ll
R
LR
Ll

-
A
e
LR

ARERRERERAARAERARR AR ER LA P R AR RO ERE RN AR AR R B PR R AR RN PR AR SR I AR RN AR AR R RS R R AR R R A AR R AR AR IR A RAR R B AR AR AR A E AR R T AN AR RN SRR R A AR ®
BRRRRFRARARAT AR AR ARARRE R A RN RA R AR R AR AR AL RAR AR IR P RARSERRA AR R AR AR AR AAR AR R AR R AR R AR R AR AR R R SR EER R AR R R AR R AR AR RO W AR R e SR

....... 0 {o's were used processing csas input data Sy
control module csasi is comple

Run mbh Aug 91 IBM-PC 486 (Extended) on 07/728/93 et 17:25:55

s S o e B G T {7 "

The input deck follows:

D D T S T T TSR

=C3481

UO2FZ SOLUTION  SAFE CYLINDER UOXCYSF1.CJX
Z7GROUFNDF & INFEOMMEDTUM B o i
BOLNUGIFZ 1 1600.0 © 1.0 293 92235 5.02 952238 9¢.98 END
20 2 1.0 293 END

END COMP

ERD

*XSDRN

CYLINDER BAFE UD2F2

v men
N




25110 221831
co

' ~20000 0o-1000
388 o010 o000 O0

35%% 1510 34710.95 45.9%
3688 16R1 3ISR2

3988 12

4088 FI

BERAERRBARRAEAR TR AR REREAR I AR AR RAAR SRR RR AR AR AAE R RRR AR AN RERA AR R R A RER Rk Re



i~

“E
el ot » 5
ubu:w:*‘.ﬂ.ubﬂﬂn

uidanini 1l

1 - balance

~& AADBIE-16
1.38628E-02
4. 03827E-03
1.64542E-03
7.11453E-04
3.16832E-04
1,43733E-04
6.61574E-05
3.08436E-0S8
1,.47021E-05
7.20032E-06
3.62566E-06
1.86110E-06
$.57280E-07
4 BBE2SE-0?

16 2415 -3 8185ZE-08

= elapsed time 14 72 min.

final monitor

lambda

eigenvaloe

1.05739E+00
8.25464E-01
9.264976E-01
9.19392E-01
9.10457E-01
9.04811E-01
9.01232E-01
8.99362E-01
8.98329E-01
8.97738E-01
8.97393E-01
8. 97186E-01
8, 97062E-01
6.96986E-01
8.96939E-01

e

1

NGO RNU NSRS

- source
ratio

. 79308E-01
LITLG1E+0OD

Z4S6EE-DY

. TB716E-02
.18278E-02
.10552E-02
(03652E-02
.09989E-03
.53961E-03
L29654E-03
.BB6ZIE-DA
.73012E- 04
.DSTZ8E-04
.20680E-0D4
.09039E-05

b

1.
=¥,
=3.
-1,
-7.

-3
-3
i

= scatbter
ratio
0000UE+00
91368E-01
£9429E-01
53650E-01
0665S0E-02

(25791E-02
o

S51445E-02

.12933K-08
.40994E-03
66543E-03
-8,
5.
-2,
L
-7,

38316E-04
36692E-04
35138E-04
29912E-04
31007E-05

PR —————

1 - upsvat search
ratio parameter

0.00000E+C0 0. 0D0OUE+D0
-6.60203E-02 0.00000E+00
~1.61433F-02 0.00000E+00
~6.16246E-03 0.00000E+0D
~2.63238E-03 0.00000E+00
~1.18385E-03 0©.00600E+ND
~5,49292E-04 U,00000E+00
~2.61177E-04 ©.CO00OE+00
=1.2703ZE-04 ©.00000E+D0
~6.37118E-05 0.00000E+00
~3.30782E-05 ©.00000E+D0
=1.77774E-05 ©.00000E+D0
~9 . 82960E-06 0.00000E+00
«5 . 53780E-06 O.00000E+00
“3.17245E-06 0, 00000E+00

grp to grp inner mfd

iters int.

1 1 i 1

2 F 1 1

3 3 1 1

B 4 1 [}

5 5 1 16

6 6 1 1%

7 4 i 1

] L 1 1

9 ® 1 |

10 10 1 1

1 i1 1

12 12 1 1

13 13 1 1

i4 i4 3 i

15 15 2 10

16 16 2 5

17 17 b | 51

i is 2 51

19 19 2 3

20 20 Z 51

21 21 2 51

F¥3 22 2 51

23 23 1 42

24 24 1 &2

25 25 2 50

26 26 2 50

27 27 2 51

8 96953E-01 6 22825E-06 -3.42426E-05 -2 60610E-C7 0. GOOOCE+0U

8. 969452E-01

production/absorption 8 99440E-D1

Lime

(min)
.0Bs2
.ar1s
557
7278
. 8362
906
.9215
. 8B20
.Ba12
L8017
.7618
7213
12.6422
13.5530
14 %353

el
MOV NS SN =D

max. flux msf
difference int.

5. S85T1E-05
5 3Z2749E-05
5. 71708E-05
5.79225E-05
&, S2B04E~-08
4. 26644E-05
3. \9BIBE-0S
2. VI222E-05
2. 4B10TE-0S
2.35067E-05
2.21172E-05
2.51972E-08
2.54733E-05
2 44Z1TE-DS
5.99965E-07
1.4B160E- 06
1.7053%E-06
1.65963E-08
1.99894E-0¢
1.6065ZE-0¢
2.264650E-086
2.02950E-08
2 83501E-05
7.39760E-05
7. 962%0E-07
1.67933E-06
2.93893E-06
14,7165

n
7

MUNNRUNNNWGS o9

angular flux on 16

R — rr——

TRV ——

scale coarse

factor mesh

1.00001E+00
1. 00002E+00
1.0D00ZE+00
1.00001E+00
1.00003E+00
1.00003E+00
1.00003E+00
1. 00004E+00
1.00003E+00
1.00003E+0D

.DOCODE+00
.BODOCE~QD
. BUCOOE+D0
-99999E-01
.99999E-01
L99999E D1
LCOOOSETO0
LO00TAEFDO
OCODOE+QD
,DUDDOE+DD
L99997E-D1

R T B I S S

6
9
10
12

R————
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The input deck follows:

0 10's wore used processing csas input date . ..

WEARARNE R R AR RARREEE RN AR R SRR A AR R AR R AR SRR AR P AR AR SRR R AR AR AR AR R AR bR a e

-]‘
P ;
- |
l
I
. . CearesnsasssasasanaarsetaseEe J.
_—he _we I
il uelf2 solution safe slab uoxslsfl cjx e !
ew wan :
e e imn " - e " aenn . ;
. R P - . o "hw - » - L LT T i
L e ]
- senmddener date library information *eensssens wen ]
heh —-—ha ‘
et uniy volume e i
.y number date set name name unit function i i
e s seessesess - —— - e e 1 S e
e whE
ee 89 fL89£001 standerd composition library g
R L
i 62 fLB21001 cross section library o |
ks "hh
wne 1 f2111001 short cross section library bhated
L .ha )
AR R BR AR AR R R SRR AR RS RS S ——nn e e ernsesEnann rame » anew RARARA RSB AR !
Cnnmhwnn ok AR Ren HERPREA R A, wen wannn e R AR A annor !
ow h W
—_n e
i standard composition library data e ,
R Siesssesen e o - e wan {
Ll whw
aiaial unit number 89 wkp !
i e ‘
wow dstaset name 7Le91001 Ao :
nhe o ;
e Llibrary title: scale-4 standard composition library e ]
i 379 stendard compositions, 326 nuclides e i
wan 10 elsments with varisble isotopic distrbutions. bl J
. e 4
biied oreation date: 7/11/91 i :
LR L {
e hh ]
Ll man
oy cross section library date i
aRn ssmsse s e —— - aw ]
e Ll
wha unit number 82 e
ek e
hw datasst name ° £1.821001 g
L L ]
- library title; SCALE 4 - 27 NEUTRON GROUP CRITICALITY SAFETY LIBRARY Ll 1
Ll BASED OF ENDF-B VERSION 4 DATA e ]
e COMPILED FOR NRC 1/27/89 g
wan LAST UPDATED 10/12/89 e |
b L.M_PETRIE QRRL e !
e nw ‘
L] LA :
Ll L 1
L] A i
j

=CSASI
UOZF2 SOLUTION SAFE SLAR UOXSLSFi . CJX
27GROUPNDY & INFHOMMEDTUM e e

SULNUGZF2 1 16000 0 1.0 293
R20 2 2,0 2% END
END COMP

EXD

=LSURN

SLAD  BAFE V02F2 SOLUTION

$2235 5,02 92238 94 .98

O e e



A3
125 10 22131
5060

10
28 20000 0~1000
268 opo1o 00000

5% 910 3915.25 «5.25
3638 10R1 sOR2
3988 12
4088 F3
T
END

FRAEARRE AR AR RBAAREAARAAARAR SRR AR SR AR AR AR AR R AR ARER R AR RRRAAR AR AR AR A C AR OR A



B Ty T T L 11 [ WP g v g

P —_

outer inmer 1 - balance
iter iters

1 0 1.11022E-16

. 2 215 1.426358-02
’ 3 410 3. 5831SE-03
i 4 602 1.3324BE-03
S 784 5. 41764E-04

€ 952 2.A5"4SE-04

7 1110 1.07917E-04

8 1260 5.22417E-05

9 1412 2.6%901E-05

10 1563 1.41891E-0S

11 1713 7.8797SE-06

12 1862 4, S53208E-06

13 2006 2.67539E-06

14 2150 1. 61009E-06

15 2294 9. B2304E-07

16 2332 ~3.79749E-08
finai monitor
L ambda

= wlapsed time 3.08 min,

eigenvalue

1.03957E+00
7.95505E-01
9.29793E-01
9,35196E-01
9,31270E-01
9 .2748BE-01
9, 24943E-01
9.23244E-01
9,22359E-01
9.21751E-01
9.21373E~01
9.21136E-01
9 .20985E-v1
9_29889E-01
9 .20827E-01

=

WO AW e NG N WO w9

= source
ratio
18083L L2

-22239E+00
<17563E-01
.51651E-02
.202ZABE-D2
. 54394E-02
. 59541E-03
.B7883E-03
.06455E£-03
L14466E-03
.5T7635E-04
.89637E-04
L36576E-04
L bBA56E-04
LZ1743E-05

1

1.
L 1S
-3.
=3
«3.
Ly A
.11930E-02
u3.
=3
-
~8.
-4,
-2,
o
-3

e !

= scatter
ratio
00000E+00
13483E-01
S6151E-01
35372E-01
63508E-02
45S000E-02

3796 7E-08
72305E-03
44721E-03
03726E-04
63239E-04
75403E~04
67682E-04
Q4ACHHE-04

1 - upscat search time
ratio parameter {min)
0,00000E+00 0©.00000E+00 0.0697
~6.62735E-02 0.00000E+00 0.3268
~1.420350E-02 0.00000E+00 0.5657
~4.99911E-03 ©.00000E+00 0.8018
~2.02915E-03 0. 00000E+D0 1.0288
~8.96910E-04 0.00000E+00 1.2642
-4 . Z2691E-04 0,00000E+00 1.4500
-2.11078E-04 0. 00000E+00C 1.6477
=1.10973E-04 0.00000E+00 1.8483
-6.11077E-05 0.00000E+00 2.0477
=3.49577E-05 0.00000E+00 2.2465
-2.06625E-05 0©,00000E+00 2.he4z2
-1.25217E<05 0,.00000E+00 2.6372
=7.74003E-06 0.00000E+00 2,8303
-4 . B6343E-06 0.00000E+00 5.023%

grp to gry inner mfd max, flux msf

iters int. difference int,

1 1 1 10 1.95273E-05 50

z 2 1 10 Z.60850E-05 28

3 3 4 1 2.09618E-03 25

& 4 1 10 2.04305E-05 ?

5 5 1 10 2.0728BE-05 6

6 [ 1 10  1.94333E-05 5

7 7 1 9 9 B2B28E-06 3

8 8 1 1 5.38480E-0é 2

b 9 1 1 4.11628E-06 2

10 10 1 1 3.1725BE-06 &

1 11 1 19 2.B9447E-06 19

12 12 1 20 3. 5040Z2E-06 20

13 13 1 20 3.62600E-06 21

14 14 1 21 3 .50543E-06 21

135 15 2 10 &.71940E-0? a1

16 16 2 50 1.34279E-06 50

17 17 2 50 1.5479BE-0¢ 50

18 18 2 50 1,503B4E-06 50

19 19 z 50 1.B0629E-06 50

20 20 2 S0 1.360B4E-00 31

21 21 2 50 1.948B79E-06 50

22 22 2 50 1,.76143E-06 50

23 23 1 36 2.90867E-05 a7

24 24 1 37 7,68642E-05 37

25 25 2 49 & .BRZE7E-07 3

26 26 2 S0 1.B&LDIE-06 $0

27 27 2 S0 1,81838E-06 50
3.0830

9_20855E-01 9 .56706E-06 -5 10306E-05 -7.83700E-C7 0. 00000E+0D

¥.20855E-01

production/absorption 9,21583E-01

angular flux on 16

max, scale cosrse

factor mesh
9.99998E-01 6
9.99997E-01 8

9.99998E-01 9
1.00000E+00 12
1.00000E+00 1%
1,00001E+00 16
1.00003E+00 24
1.00001E+00 45
1.00000E+GO 45
1.40000E+00 45
§.99996E-01 45
9.99997E-01 45
9.99997E~01 45
9.99997E-01 5
1. 00000E+00 LR]
1.00000E+00 45
1.00000E+00 LE]
1.0D00OE+DO 4%
1.00000E400 45
9.99999E~01 &5
1, 00000E+C0 45
9.99999E-01 4us
1. 0000SE+00 L5
1.0001SE+00 S0
1.C00GOP+00 50
9.995987E-01 40
§.9%998E-01 50
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#CBAS2S
SAFE SFHERICAL UO2F2 UOFSPSF1.CJA
27GROUPRDFA INFEOMMEDIUM e T T

BOLNUOZP2 1 1600.0 © 1.0 293 92235 5.02 92238 94 .98 END
K20 Z 1.0 293 END

END COMP o+ S 4 £/

DENSITY. OPTIIEATION SHPERE OF UOZFZ REFLECTED

READ PARM RUN=Y™3 PLTWYES TME=45 END PARM

READ GEOM

GLOBAL UNIT 1

COM=REFLECTED SHPERE OF UO2F2!
SPHERE 11 16,44

CUBE 21 51,446 -51.64
END GECM

READ BNDS ALL~VACUUM END EBNDS

READ BTART NET=6 TFX=0.0 TFY~0.0 TFI=0.0 LNU=300 END START
READ PLOT

TTL='X - Y SLICE AT Z = 0.0’

PLTVRO PIC=MIXTURE XUL=-35 YUL=35 ZULeG XLR*35 YLR=-35 ZLR=0
UAX=1 VAX=0 WAX=0 UDR=0 VDR=-] WDN=0 HAX=130

NCH='VFW' END

END PLOT

ERD DATA

END

RELARAARARADAARREARERFERAARRAARNAARARAFARAA N AARRA AR ER AR AR A RAATARACR RN AR

Fe748%



no. of initial

P iy T AT L T e y RN T

B . g il Tl e T R e e o e e |

lifetime = 1.BE77HE-04 4 or

generations average
skipped k-effective
] 0.90748 +
4 0.50745 +
5 0.90728 4
1 0.9076% +
7 0.90746 +
3 €.%0777 +
9 2,506 +
10 0.950B4S  #
i1 C.90€51 #
3 12 090834 ¢
17 0.90877 +
22 U.90B14 #
27 0.%0732 +
32 D.90635
37 0.90540 +
42 0.%05%2 +
" a7 0.90676 +
' 82 0.90542 +
57 0.907865 +
&2 0.90763 4+
67 0.%07, +
' 2 0.%008 +
v 0.90049 #
82 0.896%2 +
47 0. BB664 4
92 0.8863% +

or

SRES8ER

or
or
ar
ar
or
or

or -

ar

or
or
or
or

or
or
or
or
or
or

1.80229E-06

deviation
=~ 0.00393
- 0.0039%7
= 0.00401
- 0.006403
= 0.00407
- 0,00:10
= D.0O0&14
= 0.00409
- 0.00414
=~ 0.00417
- 0.00435
= 0.00446
C.00464
= 0.00485
- 0.00517
- 0.00558
~ 0.0059%8
=~ D.o0822
- 0.,00672
-~ 0.0065%
- 0.00727
- 0,00759
- 0.00858
= 0.01042
~ 0.01206
~ 0.01568

e s s e e st e o e o can e s ok

density optimigstion shpere of uc2fZ reflected

generation time = 5 _B9034E-05 + or -

67 per cent

to

interval
0.91141
0.91142
0.93129
0.%1172
0.91153
0.91186
0.91178
£.91259
0.91275
0.91252
0.91312
0.91260
0.9119%
0.91120
0.91057
0.91150
0.91274
0.91165
0.91437
0.91423
0.91470
0.90827
0.90907
0,.90733
0.896/0
0.89607

cent

interval
0.
0.
0.
0.
G.
0.
0.
0.
91688
91669
.91748
L9170
91661
91604
.91574
.91708
.91871
91787
.92108
.92082
92197
91586
91765
91774
.91076
91175

coo0cCco oo O0D0O0O0DCO

91535
91339
#1550
91576
91559
91596
91592
91668

T | T R Ty rm——

B 7 U A —

6.3818%E-27

99 per cent number of
confidence interval histories
0.89567 to 0.91928 30000
0,89552 to 0.919%7 29700
0.89525 to 0.91931 29400
0.89560 to 0.91979 29100
0.89526 to 0.91966 28800
0.89547 to 0, 92006 28500
0.85522 to 0.92006 28200
0.89621 to 0.%2077 27900
0.8%620 to 0.%2102 27600
0.89582 o 0,92087 27300
0.8957]1 to 0.92183 25800
0.85%5477 te 0.92151 24300
0.69338 to 0.%2125 22800
0.89182 to 0.9208Yy 21300
0. B8990 to 0. 952091 19800
0.88916 to 0.92287 18300
0.B6883 to U 92469 16800
0.BBETS ho 0.92408 15300
0.88750 to 0.92760 13800
068785 to 0.92742 12300
0.88560 to 0. 92924 10800
0,87791 to 0,92345 300
0.B7476 to 0.92623 7800
0.8656% to D.92815 €300
0.85046 to 0,.92282 &«B00
0.83335 to 0.92743 5300
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LA d i 2 - TRAREH® SARRRREAARARER

#CBAEZS

SAPE CYLINDER UO2F2 UOFCYSF1.CJA
27GROUPNDF 4 INFHOMMEDTUM e A
SOLNUOZF2 1 1600.0 0 1.0 293 92235 5.02 92238 94.98 END

H20 2 1.0 293 END

ERD COMP

EAFE CYLIRDER OF WO2F2 REFLECTED

READ PARM RUN=YES FLT=YES TME=45 END PARM

READ GEOM

CLOBAL UNIT 1

COM=! REFLECTED CYLINDER OF UD2F2!

CYLIRDER 1 1 10,95 2F200.0

CUBCID 21 4LP45 .95 2P200.0

END GEOM

READ BNDS +XBoVACUUM ~XB=VACUUM +YB=VACUUM -YE=VACUUM +ZB=MIEKROR -ZB«ITIRROR
ERD BNDS

READ PLOY

Trl="X - ¥ SLICE AT 2 = 0,0°

FLTSNO PICYMIXTURE XUL=-25 YUL=25 ZUL=0 XLR=Z5 YLR=-25 ZLR~0 UAX=1 VAX=0 WAX=~0
UDN=0D VDN=-] WON=0 RAX=130

NOH="VFW' END

END PLOT

END DATA

ENp

PEARAERRARD AR AR AR A RSB RR T AR R RCARR A AR AR RAR AR ARAR AR SR AR RRR AR R R ARAR S AR AR AR AR AN

OLET00
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1

-

&'P

lifetime = 1.91946E-04 # or -

no. of initial

i penerations average

skipped k-effective
3 0.88700 +
0 c.88759 +
5 0.BR762 +
6 0.88759 +
? 0.868731 +
B 0.88732 +
@ 0.88698 +
i0 0. 88734 +
11 0.88667 -
12 0.8B678 ¢
12 0.88920 »
22 0._B9%004 +
27 0.8899%5 4
32 0.89024 +
37 0.688%11 *
Wz {.88812 -
&7 0.89060 *
52 0.BBESE +
57 0.86882 »
62 0.886%6 -
67 0.8838B0 -+
72 0.88563 +
b 0,88719 +
82 0.89265 +
87 0.88438 -
s2 0,.87850 +

ARA i T L TR e — p———

D N Jr T S ET B e e i g e e e
wnfe cylinder of uwo2f2 reflected
1.45320E-06 generation time = 6. 2455ZE-05 + or - 5.99646E-07
67 per cent 95 per cent 99 per cent number of
daviation sonfidence interval confidence interval confidence interval histories
or - 0.00399 0.88301 to 0.8909% 0.879%02 to 0.894%8 0.87503 to 0.89897 30000
or - 0,0039%% 0.88360 to 0.89%157 F.87%1 to 0, 89556 0.87562 to 0.89955 29700
or - 0.00402 0.88360 to 0.89166 L B7957 to 0. 89569 0.B7555 to 0.89971 29400
or ~ 0.00407 0.88352 to 0.89166 0.87945 to 0.89573 0.87538 to C.5997¢ 29100
or = 0,00410 0.86320 to 0.89141 2.87910 to 0.89551 0.87500 vo 0.89951 26800
or - 0.00415 0. 88317 to D.8%147 0.87903 to 0.89561 0.87488 to 0.89976 28500
or -~ 0.00418 0.68280 to 0.89115 0.687862 to 0.B89533 0.87445 to 0.88950 28200
or - D.00420 0.68314 to 0.89155 0.8789%& to 0.89575 D.87673 to 0. 8%996 27900
or -~ 0.00420 0.88248 to 0.89GB7 0.87828 to 0.8%50¢ 0.87409 to D.89926 27600
or ~ 0,00624 0.88256 to 0 B9102 0.87830 to 0.89526 0.87406 to 0.B9950 27300
or - 0.00425 0.88494 to 0, B9345 0.8806% to 0.89770 0.87643 to 0,5%0196 25800
or - D.004&49 0.88556 to 0 B9&S? 0.88107 to 0.89901 0.87658 to 0.90350 24300
or - 0,.00461 0.88534 to 0.894%¢6 0.88973 to 0,.89917 0.87613 to D.90378 22800
or =~ 0.00481 0.88543 to 0,89505 0.88062 to D.8B9986 0.87581 to 0, 90467 21300
or - 0.004%5 C.B8ALG tu 0. B94DS 0.87921 o 0.89%00 0.67427 to 0.9039% 19800 Q
or - 0.00521 0.88290 to 0.89333 0.87769 to 0.89854 0.87248 to 0.%0375 18300
or = 0.0054¢ 0.B8514 vo D, 89606 0.87967 to 0,906152 0.87421 to 0.9069% 16800
or ~ 0.0057% 0.88279 to 0. 8%437 C.67700 o 0.90016 0.8712) to 0.9%0595 15300
or - 0.00630 0.88252 to 0.89512 0.87622 to 0,90142 0.86992 to 0.90772 138600 :
or - 0.00671 0.88025 Lo 0. 89367 0.8735 to 0.90087 0.86683 to 0.90708 12300 ]
or -~ 0.00725 0.87655 to 0.89105 0.5669%930 to 0.89830 0.86205 to 0,90555 iceod
or - 0.0082% 0.87733 to 0.89392 0.86%04 to 0.90221 0.86075 to 0.91050 9300
or - 0.009D7 0.B87813 to 0.89626 0.86906 to 0.9%0533 0.85999% to 0.91440 7600
or ~ 0.01001 0.88265 to 0, 902686 0.87262 to 0.91267 0.86261 vo 0.922¢8 €300
or - 0.0122% 0.87213 to 0. 8%663 0. 85988 to O, 90886 0.84762 to 0 92113 (1184
or - 0.01437 0.86413 to 0. 89287 0.84975 to 0.950725 0.83538 to 0.92162 3300




safe cylinder of wol2f2 reflected
yiot of everage k-effective by generstion run.
the line represents k-off = 0 8870 + or ~ 0.0040 which occocurs for 103 generations run.

D.B2S3 0,.8601 0.8%08
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PARERRARARBR LR RRA SRR AR AR AR RARDEARARRA R ARSI R RR R AR AERAARA T RE AR AR ARk Rk R hw

#CBASZS

SAFE INPINITE SLAB UOZF2 UOPSLEF1 . CIA
27GROUPNDF 4 INFHOMMEDTUM S s
SOLNUOZFZ 1 1700.0 © 1.0 293 92235 5.02 92238 9, .9¢ END

H20 2 1.0 293 END

END COMP

BAFE IRFINTIE SLA® OF UOZFZ REFLECTED

READ PARM RUN=YES PLT=YES TME=45 END PARM

READ GEOM

GLOBAL URIT 1
COM=1REFLECTED SLAR OF UOZF2!

CUBCID 11 2P5.25 4P100.C
CUBCID 21 2P40.25 4P100.0
END GEOM

READ BNDS +XB=VACUUM -XB=VACUUM +YB=MIRROR -~YB=MIRROR +ZIP=MIFROR -ZB=MIRROR
END BRDS

READ PLOT

TTL="X - ¥ SLICE AT Z = 0.0"

PLT=NG FIC=MIXTURF XUL=-25 YUL~25 ZUL=0 XLR=25 YLR*-25 ZLR~0 UAX=1 VAX=0 WAX=0
UDl=0 VDN=-1 WDN=0 RAX=130

NCH="VFW' END

END PLOT

END DATA

END

EARRARBARARBOR R DR RARARAAAR R AARRRRER A AALREARA AR EARARAR S RANARNDR ARG ER AR RS ARRRRR &






infintie slab of wo2fZ reflected

plot of averasge k-effective by generstion run.

safe

103 generetions run.

0 0046 which ocours for

the line represents k-eff = 0 9223 + or -

0.9294 0.9.66

0,9122

L L B e —————————————

- - *
(5] .

— e i e e e e e me e e y we me e we w ee we fe

- -

e e TR T WAty 1. Uiy . SRR S v Swai SR W B e Pl T W g mge | w SRl S e S I S

e o - -

— - - - -
e -
s e e e e e G e e e MRS G e SN e MRs e W e e e e T s e W Sed e W W e e mE e e e e

" -
- L -
] - - % L L B
- - *
o * & 5 * s * -
* - -
-
-
s -
“ - - ® [
* - - e el O s
* * = Ll
* el e - -
* 05 [ ]
- Ll
-
- (ol Ll
- -
o -
]
— -
R ]

- -

PR TR T o I I e S I S S R

(=3 i ” o« o i =2
- - - - - ~



Lol o et ”~
e Ll Lo o ]
— -
B S e e . S ww w E ww
-
. = .
&« % = * * %
. *
-
*
Ll ] ()
Lol LR I I
Ll "o Ll
-
Lol
—— e S e See e e e g e -

=
- e -
.- o
- " -
-
* - -
* 5
. L
-
e =
~ .-
e e
re
@ e o e o W e e
i >
£y >

e



TABLE 4
Values of K, for Mass Limit Controls

bAER L8

/ Uox SP77MLTY  WOFSF7TMLIA
CONF IGURATION MASS XSDRNPM CSAS25 RESULTS
(k3 V) RESULTS
. YYZTR
CRITICAL 35.5 0.99077 0.98590£0.00397
2 h
SAFE-NO DOUBLE 26.4 0.94304 0.94033£0.00417
PATCHING POSSIBLE
T YEPE YT DN
SAFE-DOUBLE 15.9 0.85509 0.85637%0.00434
\ BATCHING POSSIBLE |

B
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control module csasi is complete.

A i e e L B R T T . —— e I s e IR b b W T AR e

e e ool e Ak e S e, o ol b e Sl e S

{ - » LA - SERRARRRAARR AR BREEAR R e BAERAAD AN AARERRARRAI N
Lad A
hgiaial w22 solution critical by wess aphere WOXSPCIM, CIX e
e L
"he LR A e L4 Ad - - L whEhhgw RARARFRAARNRAGRER ARSI RS *

PRAEAR AR E R AR AAR R RO R AR AR R AR AR AR R AR ARAE R AR AR RN AR AR R AR AR R AR R AR AR R A AR AR R ARARARRF A AR AR PR R AR E A AR R AR R RAR SRR A AR RN

ane
e
W
Ll L
wow
L
"k
e
L]
wen
e
e
wRE

whenwarnns dats library information *¥awasddas

unit volume

number deta set name nams unit function
8% £1.891001 standard composition library
B2 1L82¢0001 cross section library
11 £L111001 short cross section library

LAt

e
L
R
naw

BAEARASAREARRRAR B AR A AR AR R AR AR AR R AR AR AR R A RR R A RARA BB AR AR A RAAR AR AR R AR R EARAR A AR LR AR AR AR AR AR AR SRR AR R AR AR AR R R dn e
ARARRBRA L AR R EARARA AR AR AR RA R R AR AR P AR AR AR R AR AR R R AR R AR AR AARARAARRRRAIRARARARABASARARRAARRRARRA D RAR AR AR AR AR R AR RARR R b AR

AR
e
R
LA
e

ans

standard composition library dsta

unit number : B9
datasetl name fLe91001

library title: scale 4 standerd composition library
379 standard compositions, 326 nuclides

10 elements with variable isctopic distrbutions.

creation date: 7/11/91

cross section library data

unit number : 82

detasetl name 1821001

library title: SCALE 4 - 27 REUTRON GROUF CRITICALITY BAFETY LIBRARY

BASED OF ENDF-B VERSION & DATA

OOMPILED FOK NRC 1/27/89
LAST UFDATED 10/12/89
L .M PETRIE ORRL

L
nos
_ha
LA
W
b
Ll
hew
_he
_aw
A
R
"hN

R
R
whh
L L
R
LR
L
LA
-l
LA A
e
whw
ha
Lt
LR Ld
hw
N
LA
e

PRRERARARAR R A RE RO AR R A AR R AR R AR R AR E AR R AR A AR RA AR AR RARARARRA AP A AR R AR AR E AR R AR AR AR AR NN R AR R ERRR RS A R A R AR AR AR RSN s
BRRARRRA AR R R AR ARAR R A AARAR AR AR R A AR SRR AR R AR PR ARARR AR AR AR R AR R AR R R ARAARANA R R AR RN ARRANA R AR R A AR AR SRR AR A A AR SRR AT T AR AR

Run with ﬁnl 91 IBM-PC 48¢ (Extended) on 07/28/92 av 17:51:21

) e A O i o Al

The input deck follows:

REKBRABAREAARAR G RAAARAR AR R AR AR PR AAR SRR AR R AR R AR AR B R ERARARARANR R R AR RN AR SR

=CBAS]

UOZF2 SOLUTION CRITICAL BY MASS SPEERE UOXSPCRM, CIX
27GROUFKDF & IRFHOMMED T UM el
SOLNUOZF2 1 883.72 0 1.0 293 G2235 5,02 92230 %4 %8 END

H20 2 1.0 293 END

END COmMP

END

*XSDRN

SPHERE CRITICAL BY MASS HORFZ SOLUTION

0 io's were used processing vsas input dete . ... ...

I R A R . R R N iy L%

R

e e

D S TR ————

T R———



oot st el

L g

3585

4088
T

END

ANERAABAAABRR AN AR AR RARAREA R AR R NAAR AR AR AR AR AR AR A AR R A RP R AR RARA R AR AR AR AR R AR

A3
825810 221631
s6o00

20000 0-1000
teo1l1o poooo0

2210 34I21.246 56 246
23R1 3S5K2

1.2

F3



19 2947

1 - balance

~2.22065E~-16
1.25458E-02
.69858E-03
L A7992E~03
.B9001E-04
(&1113E-04
.2B670E-04
.99156E-04
.2017ZE-04
.21831E-05
JB2062E-05
.57498E-05
.S2191E-05
.92580E-06
. Z0059E-06
01009E-D6
T2191E-06
. BT603E-07

WO L@ N R NN W N

2.96949E-10
final monitor

eigenvalue

.60082E-01
.T7790E-D1
.06 79BE+00
.Da999E+00
.03016E+00
.G1589E+00
-DDE4GETOD
.00041E+D0
.96622E-01
.94263E-01
.92850E-01
.91976E-01
.S1455E-01
.91142E-01
.S0956E-01
.90845E-01
.90779E-01
.90741E-01

WO W0 D O OB DR D

$.90772E-01

L)

O e S @ NP ERNR WY

=

- sourte
Tatio
.&9105E-01
.94313E+00
23775E-02
LDYOSAE-D2
L 69311E-02
.53108E-02
.66512E-02
L06518E-02
.6780BE-03
12679E-03
.S2549E-03
. 53458E-03
L24T94E-D4
.S3253E-04
,29311E-04
.95246E-04
, 1502%E-04A
L71231E-05

1 ~ scatter
ratio

1.00000E+00
=7.94687E-01
~2.63394E-01
=9 83441E-02
-6. 05428802
-3,87137E-02
~2.44727E-02
=1.52479E-02
~9.400BEBE~03
=5.74555E-03
~3.48793E-03
~2.10669E-03
~1.26508E-03
~7.53928E-04
~& , A6A04E-0D4
=2 .B2927E-04
=~1,53917E-04
-8, 91843E-05

1 -~ upscat
retio

0.00000E+00
~5.837B6E-02
~1.16528E-02
-6, 05295E-03
~3.57599E-03
~2.16213E-03
=1.31166E-03
~7.964535E-04
~4,B2703E-04
~2.91709E-04
~1.75871E-04
~1.05708E~04
-6,31057E~05
~3.74400E-05
~2.21033E-05
~1.29883E-05
~7.56796E-06
~4,35256E-06

81p to gry inner

WO LS RN e

oo OoO0o0DO0DO0O0ODDDOoOO0 O

search

parameter

.Q00O0E+00
.0000VE+GO
.DO00DE+00
.00C00E+00
.DCO00E+0D
.00000E+00
.00000E+00
. 00000E+00
.O0CO0E+D0
.O000GE+CO
.OCD00E+0C
.00000E+00
. D00ODE+D0
.GODOOE+00
.0CGOOE+DD
.D0CODE+OC
. 0ODOUE+DD
. 00000E+00

T RNT > W N e

iters

B b b et b AT O B2 B A R N N ke b b b b e B e e b b b ke

5.54664E-06 -3 9B7BSE-05 -5 .57B81E-07 0.00000E+00

mid
int,

23
23
3
23

23

time
{min)
0722
4365
. 7828
3150
L4400
L7430
LDas2
L3388
. 6300
,9192
L2048
4858
L7643
L0425
(3152
L5752
. 8352
.0953

Ve P srr @R ENNRNM A~ O O

max. flux msf

1
2
1
2
1
1
9
8
9
9
1
1
1
1
3
9
1
A5
1
1
1
1
1
4
5
6
1

difference
BI6EKE-0S
.D1234E-05
.9B301E-DS
,05439E-05
B19Z1E-05
L W6SZBE-05
.77028E<06
 &B737E-D8
.19009E~06
.T19BBE~06
,DOB4AIE~CS
,25796E-0S
33912E-05
.A3BASE~0S
. S3101E-07
RUTT Y TS
Joe* 06
BE-U6
,&5B55E-06
.02095E-06
LGUBLBE-06
.2B8571E-Dé6
L439B1E-05
JOB342E-05
,90S08BE-DS
JATLBTE-0S
,33601E-06
5.1732

int.

> >
A bt bt bt bk e e RSN W WD

uuuurvurugwgo
DODC Ok ®me ™ o
B S o e o o

max. scale coarse

factor
1.00C00E+00
$.99592E-01
9. 99995E-01
. D0CODE+0R
LO0001E+00
.DO001E+DD
.G00C1E+0D
.OGO01E+0D
.QCO01E+00
.Q00C1E+00
.00001E+00
.DOCOLE+0D
.0GOOLIE+DD
DPOCIE+00
,00000E+00
.G0DO0E+0D
.DOONOE+ 00
/QC00DE+0D
.0GO00E+D0
.DOODOE+0D
,D000D0E+00
.DOCO0E+DD
D0002E+0D
.DOODBE+00D
.0D0CBE+DD
.O00YGEHCD
L99999E-01

mesh

lLamhda
5.17 min.

9.90772E-03 production/absorption 9.93329E-01 angulsr filux on 16

+ elapsed time
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u
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- e
el uwo2f2 solution safe by mass sphere uoxspsim.cx oy i
e R i
BARBERRERBRAERD AR AR ARA PR AR R A SRR RARAR AR R R R R AR AR AR AR R AR AR AR AR R AR AR AR AR R R AR AR AR R AR R AR AR AR R A AR R AR A AR R R AR SR AR AR RN R R R RS *
FERARARFAAREAR ARARAARAA AR AR ACR AR AR AARR R R AR AR A RARRRARRRRRER A RN AR R SRR R AR AR R AR AR ER AR R R A AR R AR R A AR AR AR AR AR R RARA R AR bR 3
o e !
awh wrwanhrnes data library information S*esaswass e '
. ane i
kbl unit 0 lume e :
] number data set name name unit function ey
e mesess ———— - PP - - whn l
whw naw !
L 8s £L89£001 standard composition librery e !
e ann i
v 82 821001 vross section library o :
e wew ]
ann 11 ££11£001 short cross section library Ll :
P o !

PAEARRAARAARARARRAAARRARERA AR AR AARRAR AR RAARARE R AR A R R AR AR A RAN AR AR R AR AR AR AR ERAARR N AR RARANA N EARR AR AARAANAR R R AR h Ao ® ’
BERER R SRR AR AR R AR AP R AR R AR AR RARRN R R IR R R AR ARG AR R R RARA SN AR AR SN A ARE A RN R AR R AR AR A RR AR AN AR AR AN A AR AR SRR RA R RSN AR R A AR AW

Eh e
L _hw 1
whw standard composition library data "ew !
AR e s ss s e . e E
RN L
ann unit number : &9 i ¥
- ran _
soe dataset name : £.89£001 *ad )
e Ll ]
wae librery title: scele-4 standard composition library b hid ‘.
i 379% standard compositions, 326 nuclides hdolat :
et 10 elements with variable isotopic distrbutioms. ok i
e wwn 1
pe creation date: 7/11/91 wan %
R b e ]
N "ha
L LA
el cross section library data i
R eemeee- - - LA
LA e
o unit number : 82 i
R nnh |
b dutaset name : fLe2£001 e E
—-he E LR
wike library title: BSCALE & - 27 NEUTRON GROUF CRITICALITY SAFETY LIBRARY whd
i BASED ON ENDF-B VERSION 4 DATA s h
il COMPILED FOR NRC 1/27/89 Ll
byl LAST UPDATED 10/12/89 il
oot L .M PETRIE ORNL ke
"R kE
e Lt
LR LA
R LA
RARRAREP R AR R RN L AN R RA R AR R RN AR AR AR AR R AR A AR AR AN AR R AR AR R AR A AR R AR DA AR P ARARARR R AR AR N LA DN RAREA R A A AR R RS A RN AL A AN AR AR BRI SR
ARAANRRARARE R SRR RARAR AR AR T REAREARB R AR AR N RN SR A RAPREAR AR AR AR R AR R AR AR AR A RARRARA R RN AR AT AR AR RAAR AR R A RARE R R AR e AR R R e

........ 0 io's were used processing csas input deta PR o '

The input deck follows:

WARERREAR AR AR AR AR R AN REARERR AR RE AN R AR SR AR AR RAT R R AR AA R AR A ARAR AR A AR AN
=CSAS]T

UC2FZ SOLUTION SAFE EY MASS SPHERE UQKSPSMM. CIX
2Z7GROUPNDF 4 INFROMMEDTUM ATl s
SOLNUORFZ 1 B83.72 0 1.0 293 92235 5.02 92238 94.98 END

H20 2 1.0 293 END

END COMF

END

=XEDRN

SPHERE SAFT BY MASS U02F2 SOLUTION



086 A3
188 3 2% 10 £21831
5% 00

288 290000 0D-1000
288 co0010 poGoOO

ETLLEES 51
T
35%% 2210 34119 249 54.249
3688 23R1 aSR2
3988 12
AOs8s F3
T
END

ERERRAREA G T RREARRRARA R ARRAARARDRAERARRARARRARPARAARARRERRRAR AR R AR ARARARR



£

outer inner 1 - balance
ftar iters

i 0 ~6.66134E-16

2 225 1.32649E-02

3 435 2.83087E-03

4 633 1.47082E-03

S5 827 B.37360E-04

& 1005 4 BA39GE-06

7 1178 2 BOBZYE-04

8 1346 1.62234E-04

9 1512 9. 32812E-05

10 1678 5 33B66E-05
11 184D 3. 04S569E-05
12 1998 1.72A23E-05%
13 21% 9 66B24E-06
14 2302 5. 33392E-06
15 2446 Z.96171E-06
16 25%0 1.60205E-06
17 2734 B, 49794E-07

18 2770 1,03498BE-10
final monitor
lambda

olapsed time 4, B7 min.

eigenvalue

LAY728E-01
.30383E-01
.01870E+00
.DDO16E+00
LT9650CE-D1
L654B3E-01
56460E-01
.50943E-01
L 47639E-01
L 45684E-01
(AAS533E-01
.43863E-01
.43476E-01
AJZS3E-01
LA3124E-01
 43051E-01
.43009E-01

WD WO R YL OO0V~ W

9. 43035E-01

$ . 43036E-01

.

- source
ratio
.6048BE-01
.O5388E+00
.S50734E-02
.B%612E-02
.09426E-02
.67609E-02
.679BBE-02

.12639E-03
.61415E-03
. 11569E-03
.22900E-03
.DB&S0E-04
.06720E-04
LB2194E-04
.31625E-04
JA1487E-05

W NS N R WU RN BNP

.02466E-02 ~

= scetter
ratic

.0C000E+00
< 2B256E-01
.95876E-01
.07986E-0]1
.30376E-02
.B2392E-02
.29973E-02
.36705E-02
.D4055E-03
.69046E-03
.72032E-03
.57035E-03
.D0146E-04
L12455E-04
.S0128BE-04
.B2ZH02E-04
.03581E-05

5.B99Z4E~06 -4 0D462E~05 ~4 . 21500E-07 0,00000E+00

1 =~ upscat search time
Tatio perameter (min)
0.00000E+00 0.00000E+00 0.0750
~6.06769E-02 0©.00000E+00 0.4612
=1.19304E~02 0.00000E+00 D.7870
~5.86748E-03 0.00000E+00 1.1168
-3.2%087E-03 0.00000E+00C 1.4425
~1,89616E<03 0.00000E+00 1,7486%
~1,10111E-03 0.00GOOE+00 2.0442
~6.039569E~04 0.00000E+00 2.8352
~3.7C718E-04 ©.00D000E+00 2.6245
~2.14333E-04 0©.D0000E+0D 2.9127
~1.23740E-04 ©.00000E+00 3.1755
=7.30625E-05 0.00000E+00 3.4740
~4.5361E-05 ©.CCO000E+00 3.7523
~2.3031BE-05 0©.GOQCOOE+00 4. 0150
~1.29%71E-05 0©.00000E+00 4.2750
=7 .24807E-06 0.00000E+00 &, 5348
-4 00206E-06 O.00000E+00 4. 7948

gcp to grp inner mfd max. flux msf

iters int, difference int.

1 1 1 3 3.91002E-05 10

2 2 1 23 3.62000E-05 6

3 3 1 1 & DSBBIE-05 b

4 & 1 1 & 22213E-05 s

8 S 1 1 3.57794E-05 4

& [ 1 1 2.97097E-05 3

7 7 1 1 2.50180E-05 2

8 4 1 1 2.29622E-05 2

9 9 b 1 2.31512E-05 1

10 10 1 1 2.33166E-05 1

11 11 1 1 2.31924E-05 1

12 12 b 1 2.81451E-05 1

13 13 1 1 2.93940E-05 1

14 14 1 1 2.88921E-05 1

15 15 2 58 4 ,02291E-07 &5

16 16 2 58 1.1070BE-06 58

17 17 2 $8 1.27331E-06 58

18 18 Z 58 1.23973E-06 58

19 19 2 58 1.48077E-06 58

20 20 2 S8 1,1B64BE-0¢ 4E

21 21 z S8 1.66126E-06 58

2z 22 2 56 1,.5078BE-06 58

23 23 1 49 1.B0OOS2E-05 49

24 2 1 49 4 .974D1E-05 49

25 25 1 50 7.20657E-05 50

26 26 1 50 7.90397E-05 5¢

7 27 2 58 1.50343E-06 58
4. 8710

angular flux on 16

production/absorption 9. 45807E-01

max. scale coarse

B e I T I e e e e e o L el

factor

.DOOV1E+00
.DOCUZE+00
.00001E+00
.00001E+00
.0000ZE+00
.QO00O2E+00
.ODO03IE+0D
.OD0O3E+0O
.O0003E+CO
,00003E+00
-00003E+00
.OUDDIE+00
.000G2E+0D
.O0002E+00
.DOOOOE+CO
.O00OUE+DO
-DOGOOE+00
.00000E+00
.O00GOE+DO
99%99E-01
.DOO0OE+0D
L99999E-012
.GODRIE+DD
,O0010E+00
.O0010E+00
.00017E+0D
. 9999BE-D1

wesh



RRERERARRRARARERARARAARERANRARER DA AR RS AR RS AR E R RARR A AR AR A AR ER R A TR AR R R A SR RR RN R AR AR AR R R AR A R AR RN ARA RS R AR R AR AR R RS

L2 ok
bt woZfZ solution double batch safe by mess sphere voxspdbm, ¢ jx “hh
R hw

FRERAERRRAAEERORERARBARARD N A O ARAR R AR R ARG AR R AL ARARA R A AR AR R AR R AR RN SRR AR ER A AR R R AARRN AR AR AR R R R R AR AR AR AR ARSI AR DR R AR RR A
FRRARENAA AR AR RAAR AR EARAR AR AR AR AR A ARARR AR R AR AR R A SRR R AR AR AR AR R AR AR AN AR R AR AR A AR A AR AR AR R AR A RARR AR AR AR A AR R AR AR RN

L Rl
o suanasahedd datn library informetion *hesweaswns wn
R L] ha
bobedad unit volume hodaad
bid number date set name Tiame unit function b
*RB®S = semmews meew - - . ek
e L)
b 89 fre9f£o0l stancard composition library e
o W
b 82 £821001 cross ssction library L]
R R
T 1 ££111001 short cross section library nhe
an hw

PERARAAAEARARAANARR AR AARARR R AR AR AR AR R R E AR ARR AN R R E R AR R AR A AR R R A SRR LR AN AR AR A RARARA R AR R AR AR AR AR AR AR AR N AR AR LA R R AR R A W
AERRERAAASAAATRRAARRERRRRA AR AARAAR AR AR PR AR ARAR AR AR A AR AR IR AR SRR ZA AR R AR AR AR R AR RA O RAAR DA A AR SRR R R AR RO AR RO AR AR SRR R AR RN
Ll 2

L a
W L]
il standard composition library datas D
MR e hA
chw LR
o unit pumber : B e
L whw
il dataset name . ££891001 il
L .he
nen library title: scele-4 standeard composition library Wi
beed 379 standard compositions, 326 nuclides it
pag 10 elements with variable isotopic distrbutions. b
La LR
e creation date: 7/11/91 YR
e LA
L LA ]
Ll ko
b cross section library data he
b ,hw
_en _—h e
ann unit number B2 hy
L Rt
At dataset name 1821001 s
LA i
pheds library title: SCALE & - 27 NEUTRON GROUP CRITICALITY SAFETY LIBRARY e
bid BASED ON ENDF-B VERSION 4 DATA he
i COMPILED FOR NRC 1/27/89 Wi
b LAST UFDATED 10/12/89 bakakd
o L.M.PETRIE ORNL voe
hhA hw
hhn LAl
Ll whw
an —-—hh

R e S Ll L]

POARARRAR R EARAR R AR AR AR R AR AR RN AR R A ARAA R RS A AR AR AR R AR R R R A AR R AR D AR R AU R AR AR AR AR AR R AN AR ANA R R R AR A RARARRA RN R AR AR AR RS S
........ 0 jo's were used processing csas input data

The input deck followe:

REERRERAAR N AR R ERAA R RE RSO AR E AR R A AR R PR AR PR ERRRAARARARAR A ARA A AR AR R AR R AR R bR

=CSAS]

UO2F2 SOLUTION DOUBLE BATCH SAFE BY MASS SPHERE UOXSPDBM CJIX
Z7GROUPKDF & INFHOMMED TUM Tl e

SOLNUO2F2

H20

1 8B3.72 0 1.0 293 92235 5.02 92238 9% %8 END
2 1.0 293 END

END comMP

END
=XBURN
SPHERE

DOUBLE BATCH BAFE BY MASS UO2FZ SOLUTION



Ed

- T

%810 221631

o0

288 20000

388 000310
00

S AL D 0 E

=88

Ad
32
50 0
e-1000
toooo

1386 12
1468 12
jaee F1

Jh%e 11

5% 2210 34116255 51,255
3688 23R1 35R2
3986 12
4088 F3
; 3
ERD
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outer inner
fter iters

1

2 228
3 M3
& 650
5 852
6 1041
7 1217
8 1389
$ 1553
0 1718
11 1871
12 2017
13 2166
16 2315
15 2464
16 2609

17 2645

BN B e N WS NN

2:
final monitor

=~ elapsed Lime

- balance

L2204 5E-16
ASASZE-02
.91787E-03
.37022E-03
L10743E-04
.T6510E-04
.OL0B4E~D4
07276804
(72112E-05
.D3I0LE-05
.59124E-05
L29513E-06
.26655E-06
. 16229E-06
.07953E-06
.2B6LAE-07

75215E-10

Lambda

& 64 min.

eigenvalue

.26610E-01
L WOLEZE-01
.30085E-01
.DB201E-01
.B7020E-01
. JBAT2E-D1
65429E-01
L60841E-01
. S8251E-01
.56810E-01
.56016E-01
.35575E-01
.55331E-01
.55196E~01
. 551198-01
. 55076E-01

T DI E OO E

8. 55091E-01

8. 55091E-01

-

- source
retio
.83316E-01
.29501E+00
.98107E-02
L2BB3BE-D2
L67631E-02
.BOB&YSE~-D2
L 62385E-02
.15803E-03
09715E-03
.BO9BGE-03
.SB646E-03
.3B303E-04
.56173E~04
LhB222E-04
.B5636E-04
L46B47E-DS

NN D ERN O RSO

1

1.

-8
-3
~1

-3

7

=~ scatter
ratio
Q0V0OE+00

.90706E-01
.59558E-03
L21672E-01
-6,

“0B9LE-02

. S3943E-02
~1.
3.
“S.
-3.
3.
L25341E-04
-.‘ =
3.
=
.491SSE-08%

95087E-02
07030E-02
B4043E-03
17778E-03
71971E-03

96516E-04
65014E-04
4D96LE-D4

-4
-2

- upscet
ratio

. ODDODE+0O
i
*3.
~3.
-2,
~%.
~3..
JA7537E~04
(26412E-04
g
o
*3.
=3
=
LAZ0T79E-06
.

45500E-02
1B4BBE-0D2
26327E-03
J0105E-03
43414E-03
TLALSE-D4

22967E-04
6014HE-05
55294E-05
S0324E-05
O1600E-05

B893S3E-0

8rp to grp inner

e NPT N -

5.46807E-06 -3, 34287E-05 -2.05977E-0"

search
paramster
0.00000E+0D
0.00000E+0D
0.0000CE+00
0.00000E+00
0.00000E+0D
0.0000CE+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0. 00000E+00
0.00000E+00
0.000DOE+00
0.00000E+00
0.00000E+00D
0.00000E+0D

mfd

Lime
{min)
0743
4430
L7987
. 1380
4730
.7927
L0938
L3892
6760
L9558
L2363
L4970
.7635%
L0287
L2960
.5578

> H P WO URNNNRNWEEOODO

iters int, difference

NSNS WK

I
-~
e I O S o S o S e

0. 0OGODE+DD

production/sbhsorption 8. 58185E-01

1 7.25171E-05
1 6.63786E-05
1 7.27S22E-05
1 7.35924E-05
1 6.32177E-05
1 5.07768E-05
1 &, 08952E-05
1 3.633554E-05
1 2.64271E-05
1 3,579B4E-05
1 3.4B624E-05
1 &,1021%E-05
1 4. 21299E-05
1 4. 0898BE-05
16 7.73355E-07
56 1.27862E-U6
58 1.45758E-06
58 1. 4208B0E-06
58 1.70662E-06
58 1,37177E-06
5 1,92551E-06
58 1.743B&E-06
&9 2 Z3B54E-05
4% 5 96667E-0S
50 8. 624%0E-D5
50 9.45168E-05
58 1.7639&4E-06
4. 6350

angular flux on

max, flux msf
int .

NNNNNNNNUEUNQS

16

1
1
1
1
i
1
1
1
1
1
1
1
b
i.
1
1
1
1
1
y
b
s
1
1
1
1
9

factor
.U0DO1E+0D
.00003E+00
.0COOZE+00
.0000ZE+00
.O0CUAE+CO
. COCOAE+OD
. GOOOSE+DD
.DOOOSE+00
QOGO SE+0U
.DO0DGE+DD
.O000&E+00
.ODO0ZE+00
.ODDO3E+00
0000IE+0D
.00C00E+QD
.0000DE+DT
.ODODOE+OD
.DDDDOE+DC
.O0DOOE+DQ
L99999E-01
.D0DOOE+00
.99999E~01
.DDOCAE+RO
,OC0IZE+00
.DOD12E+00
.O0DZIE+00
L B9998E-01

max. scale cosrse
mesh
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#CBAB2S

CRITICAL BY MASS SPHERICAL UO2F2 UOFEPCRM. CJA
27GROUPNDF & IRFHOMMEDTUM

SOLNUO2FZ 1 BB3.72 © 1.0 293 92235 5.02 92236 $4.98 EWD

H20 4 1.0 293 EWD

END CoMP

CRITICAL BY MASS SRPERE OF UOZ2F2 REFLECTED
READ PARM RUN=YES FLY=YEE TME=45 ERD PARM

COM={REFLECTED SHPERE OF UO2ZK2!

SPHERE 11 21.266

CUBE i1 56.246 ~56.246

END GEOM

HEAD BNDE ALL~VACUUM END BNDS

READ START NST=é TFX=0.0 TPY~0.0 TFZ=0.0 LNU=300 END START
READ PLOT

ITL='X - ¥ SLICE AT Z = 0.0’

PLT=NO PICMIXTURE XUL»-35 YULe35 ZUL~) XLR=35 YLR=-35 ZLR=D
UAX=1 VAX»0 WAX~0 UDN=0 VDN=-]1 WDN=0 NAX=130

KCH="VFW' END

END PLOT

END DATA

END

BERRERPAR AR E R AR RAR AR RARAT R RARRERR AR RF A RN AR RAARA R AR AR SRR AR A AR R AR R AR e A RR
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’
critical by mass shpere of woZfZ reflected :
lifetime = 1.75998E-04 + or ~ 1.57S76E-06 generstion time = 7. 53992E-05 + or -~ 5, 02691E-07
no, of initial
gensrations average 67 per cent 95 per cent 99 per cent number of
skipped k-effective devistion vonfidence interval confidence intervel confidence interval histories
3 0.985%0 + or - 0.00397 0.98193 to 0.98987 0.9779 to 0.99384 0.37399 to 0.99781 30000
. 4 D.98S64 + or - 0.00400 U.98166 to 0, 98%64 0.97763 to 0.99264 0.97363 o 0.99765 29700
- 0.98255 + or - 0.004D4 ©.98150 to 0.98959 0.97746 to 0.99363 0.97342 to 0.99767 28400
6 0.98576 + or - 0.00408 0.98168 to 0.98982 D.97760 to 0.99351 D.97352 to 0.99799 29100
7 0.98575 + or -~ 0.00412 0.98163 vo C. 96987 0.97751 to 0.99399 0.97338 to 0.99811 Z8B00
8 ©.98434 + or - 0.00391 0.98043 to 0.96825 0.97651 to 0.99217 0.87260 to 0.99608 26500
| $ 0.98429 + or ~ 0.00396 0.98034 to 0. 98825 0.97638 tv 0.99221 0.97243 to ©.99616 28200
1 0.9842% + or ~ 0.00400 0.98029 to 0.%8829 0.97629 tc 0.99229 D.97229 tc 0.9962% 27900
11 0.98428 4 or - 0.00404 0.9802¢ to 0.988323 0.97620 to 0.99237 0.97216 to 0.99641 27600
12 0.98413 + or - 0.00408 0.98004 to 0.98821 0.97596 to 0.99230 0.97188 tc 0.99638 27300
17 0.98268 + or ~ 0.00420 0.97847 to 0. 958688 0.97427 to 0.99108 0.97007 to 0.99528 25800
22 0.98005 + or - 0.00425 0.97580 to 0.98430 0.97155 to 0.98855 0.96730 to 0.99280 24300
27 0.97741  + or - 0.00434 0.97307 to 0.98175 0.96872 to 0.98610 0.96438 to 0.39044 22800
az 0.¥7675 + or ~ 0.00445 0.97230 to 0.98121 0.96784 to 0.98566 0.9633% to 0.99011 21300
a7 0.97521 + or - 0.00468 0.97058 to 0.97984 0.9659% to 0. 98447 0.96132 to 0,98910 19800
| 42 0.97407 + or - 0.00492 0.96914 to 0.97899 0.96422 to 0.98391 0.95930 to 0. 98883 18300 !
'y 0.87201 + or - 0.00519 0.%6682 to 0.97720 ©,96162 to 0.98240 0.95643 to 0,98759 16800 j
$2 D.97058 + or - 0.00545 0.56512 te 0.97602 0.95969% to 0. 98147 0.95424 to C. 98692 15300 :
| 57 0.97132 + or ~ 0.0057¢ 0.96556 to 0.97709 0.95980 to 0.98285 0.95406 to 0.98861 13800 |
62 0.97013 + or - 0.00631 0.96382 to 0.97645 0.95751 to 0. 98276 0.95120 to 0.989%07 12300 |
67 0.96618 + or - 0.00675 0.959%4¢ o 0,37293 0.95269 to 0.97967 0,945%5 to 0.98642 10800 |
2 0.96688 + or -~ 0.00751 0.95937 to 0.97438 0.95186 to 0. 98189 0.94435 to 0.98%0 9300 |
7”7 0.9846 <+ or -~ 0.00815 0.9%96031 to 0.97661 0.95216 to 0. 98476 0.94401 to 0, 99291 Y800
2 0.9663% + or - 0.00977 0.95662 to 0.97616 0.94685 vo 0.98593 0.93708 to 0,99570 6300 |
87 0.97638 4 or - 0.00925% 0.96712 to 0.98563 0.95787 to 0, 99488 0.94862 to 1.00414 4800 |
¥4 0.,973582 * or - 0,.01262 0.96089 to 0, 98614 D.94827 to 0.99877 0.93564 to 1.01140 8300 :
I
I
|
)

B e g L

L R AR L B o B K L) B ) - - 1! I - -
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critical by mass shpere of wo2f? reflected
plot of sverage k-effective by generation run,
the line represents k-eff = 0 985%¢ + or - 0.0040 which occurs for 103 genmrations run.
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SAFE BY MASS  SPHERICAL UOZF2 UOPSPSFM.CJA
INFHOGMMEDTUM

i B83.72 0 1.0 293 92235 5.02 92238 94.95 END

2 1.0 293 END

g

MASS SHPERE OF UO2FZ REFLECTED
RUR=YES PLT=YES TME=45 END PARM

ik

ity
4

-

:

54.24% -54.249

ALL=VACUUM END ERDS

READ START NKS8T=6 TFX=0.0 TF¥Y=0.0 TFZ=0.0 LNU=300 END STARY
READ FLOT

TIL="X - ¥ SLICE AT Z = 0.0’

PLT=NO PICeMIXTURE XUl=-35 YUL=35 ZUL=0 XLR=35 YLR=-35 ZLRw0
liAX=1 VAX=D WAX=0 UDN=0 VDNe«-1 WDN=0 RAX=130

NCH="VFW' END

ESD PLOT

END DATA

END
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lifetime =

no. of initial

gererations
skagped

O NN W

average
k-effective
0.94033
0.94026
94075
L9411
94128
J9K182
L98252
.84195
.94278
94321
L 94456
L34609
_94724
.94B26
.94851
.95015
C54967
. 94875
94813
BAT1S
94978
L8&470
.94102
.94126
L96630
96405

- - - - - - - - - - - - - -

T L E E R R R N O NS e

R A A ———

1.B6474E-04 + or -

1.65731E-06
deviation
or = 0.00417
or - 0,00422
or - 0.00423
or = 0,00426
or - 0.00430
or = 0.00431
or - 0.00430
or - 0.00430
or ~ 0.00427
or ~ 0.00426
or - 0.00440
or - 0.004&4
or - 0.00466
aor - 0.00461
or - 0,00A71
or - 0.00494
or - 0.00506
or -~ 0.00512
or - 0.00548
or - 0,.00574
or - 0.00638
or = 0.00609
or - 0.00656
or - 0.00738
or - 0,00%05
or - 0.01275

[ S ——— A — T —

safe by mass shpere of wo2f2 reflected
generation time = 7 .71665E-05 + or - 6.C4294E-07

67 per cont 95 per cent 99 per cent number of
confidence interval confidence intervel confidence intervel histories
0.98616 to 0.94450 0.93198 te 0.94868 0.92781 to 0.95285 30000
0.93604& to 0. 94447 0.93183 te 0, 94869 0.927€1 to 0.95291 29700
0 98652 to 0.9%4498 0.93229 to 0.94921 0.92807 to 0.95344 29400
0.93688 to 0.94540 0.93263 to 0.94965 0.92837 to 0.95361 29100
0.93698 to 0.94558 0.93269 to 0.94988 0.92839 to 0.95417 28800
0.93751 to 0.94613 0.93321 to 0,95044 0.92890 to 0.95475 28500
0.9¥3823 to 0.94682 0.93393 to 0.95112 0.92963 to 0.95541 28200
0.93765 to 0.94626 0.933934 to 0.95056 0.925%04 to 0.95487 27900
0.93851 to 0.94705 0.93424 to 0.951382 0.92997 to 0.9555% 27600
0.93902 to 0.9475% 0.93474 to 0.95188 U,9304¢ to 0.95616 27300
0.94016 to 0.948%6 0.93576 to 0.95336 0.93136 to 0.95776 25800
0.94164 to 0.95053 0.93720 to 0.95498 0.98275 to 0.95%42 24360
0.94258 to 0.95190 0.93791 to 0.95656 0.93325 to 0.96122 22800
0.,94365 to 0,95287 0.93902 Lo 0.95748 0.93442 to 0.96209 21300
0.94380 to 0.95322 0.93910 to 0.95793 0.93439 to 0.96264 19800
0.94521 to 0,95509 0.94028 to 0.96003 0.93534 to 0.964%6 18300
0.94480 to 0.95473 0.93954 to 0.95979 0.93447 to 0.964B6 16800
0.94362 to 0 25387 0.93850 to 0,959%00 0.93338 to 0.96412 15300
0.94265 to 0.95361 0.93718 to 0.95909 €.93170 to 0.96456 13800
0.94141 to 0.95289 0.93567 to 0.95863 0.92993 to 0.96437 12300
0.94340 to 0.95615 0.92702 to 0.96253 0.93064 to 0.96891 10800
0.93861 to 0.95079 0.93253 to 0.95688 0.92644 to 0.96297 9300
0.93445 to 0.94758 0.9279%0 to D.95414 0.92134 to 0.9%6070 7800
0,93388 to 0. 94864 0.92650 to 0.95603 0.91912 to 0.9%96341 6300
0.93726 to 0.9553% 0.92821 to 0,96440 0.%1917 to 0. 97344 4800
0.93130 to D,95680 0.918%6 to 0.96954 0.90581 to 0,98229 3300
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SAFE BY MABS DOUBLE BATCE RPHERITAL UOZF2 UGFSFDEM , CJA
ZPGROVPNDF & INFHOMMEDItM

SOLNUOZFZ 1 £83.72 0 1.0 293 92235 5.02 92238 9% .96 END

H20 2 1.0 293 END

END CoMP

SAFE BY MASE DOUBLE BATCH SHFERE OF UG2F2 REFLECTED
READ PARM RUN=YES PLT=YES TME=4S5 END PARM
KEAD GEOM

SPHERE i1 16.255
CUBE 21 $51.25% ~-51.255
EXD GEOM

READ START NST=6 TFX=0.0 TFY=0.0 TFZ=~0.0 LNU=300 END STARY
READ FLOT

TIL~'X - ¥ SLICE AT Z = 0.0'

PLT=NO FIC=MIXTURE XUl=-35 YUlL=35 ZUL=C XLR=35 YLR=-35 ZLR=0
I/AX=1 VAX=0) WAX=0 UDN=0 VDN=-1 WDN=0 NAX=130

NCH='VFW" ERD

FRARRERREA RS RRERAERR AR R SRR LR R AR AR RAR AR R R AAER SR AR AR RN AR R EAR SR RRRARR R R R W
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safe by mess double batch shpere of uo2f2 reflected

lifetime = Z.06937E-0& + or - 1,85748E-06 generation time = B 12735E-05 + or - 6.760B9E-07
ne. of initial
geusrations average 67 per cent 95 per cemt 9% per cent number of
sk ipped k-effective Agviation confidence interval confidencs interval confidence intervel histories
3 0.85723 + or - 0.00438 0.85285 to D.8E160 0.54847 to 0.865%8 0.84409 to 0.67036 30000
& 0.85637 + or - 0.00434 0.85203 to 0.86070 0.84769 to O BeS504 0.84336 o 0. b69Y3E 29700
5 0.835605 + or - 0.00437 0.85168 to 0.86042 0.84731 to 0.86479 0. B4296 to D, BE91E 29400
6 0.85665 + or ~ 0.00437 0.85228 vo 0.86102 0.54790 to 0.86540 0.84353 to 0.86977 29100
7 0.85622 + or ~ 0.00440 0.85182 to 0. B6DE2 0.84742 to 0.86502 0.84302 to 0.86942 28800
8 0.85589 + or - 0.00443 0.85145 to 0.86032 0.84702 to 0.86475 0.84259 to 0.86918 28500 5
9 0.85577 4 or - 0.00448 0. 85129 to 0.86024 0.84681 to 0. 86472 0.84233 to 0,86%20 28200 .
10 0.85515 + or - 0.00448 0.85066 to 0.85963 0.84616 to D 86411 0.8417D0 to 0.B6HSY 27900 :
11 0.85634 + or - 0.00442 0.85172 to 0.88056 0.864730 to 0.56498 0.84288 to 0.86940 27600 :
iz 0. 85596 + or - 0.00447 0.85150 to 0.86043 0.84703 to 0.B649%0 0.84257 to 0.86936 27300 -
17 0.B5477 + or - 0.00459 0.85018 to 0.85936 0.84558 to 0.86396 0.68/099 to 0.86855 25800 '
‘2 0.8543 + or -~ D.00478 0.84965 to 0.85920 0.84488 to 0. 86398 D.84010 to 0.B&B76 24300
27 0.55432 + or ~ 0.00505 0.84927 to 0.85%37 0. B4422 to 0.86442 0.83917 to 0.86%47 22800 :
3z 0.8519% + or - 0.00518 0.84681 to 0.85717 0.84163 to 0.86235 0.83645 to 0.86753 21300 ;
37 G.85123 4 or -~ 0.00538 0.84570 to 0.8567¢ D.84017 to 0.86229 0.83464 to 0.86782 19800 :
42 0.B49B1 + or - 0. 00565 D.BA416 to D BSS54s 0.83851 to 0.86111 0.83286 to 0.86676 18300 |
7 0.8488B3 + or - 0.00604 0.84280 to 0.85487 0.B367¢ to 0,.86091 0.83072 to 0. B6894 16800
: s2 0.85043 ¢ or - 0.00632 0.84411 to D.85676 0.83778 to 0.86308 0.8314€ to 0, B694D 15300 !
57 0.B49B6 + or - 0 00668 D.84316 to 0.85652 0.83648 to 0 86220 0.82980 tuv 0.B869%88 13800 ,
62 0.84842 4 or - D, 00704 0.83938 to 0.85346 C.83234 to 0. 66050 ©.82530 to 0.86752 12300 :
67 0.85031 + or - 0.007352 0.84279 to 0.85783 0.83527 to 0,86535 0.82775 to 0,8728) 10800 |
7é D.845S8 + or -~ 0.00774 0.83823 to 0.85372 0.83049 to 0.86146 0.82275 to 0.86920 9300 '
” 0.8472% + or - 0.00B32 0.83897 to 0.85561 0.83065 to 0.86393 0.82233 vo 0.87225 7800 :
- ez 0.84635 + or -~ 0 0O9YY 0.83677 to 0.85632 0.82700 to 0, BL6IS 0.81723 to 0. 87586 6300
87 0.84621 + or - 0.00%0 0.8368]1 to 0,85560 J.82742 vo 0.86500 0.81802 to 0.8743% 4800
92 0.84368 + or - 0,01283 0.82885 to 0.8551 0.81602 vo 0.66734 0.80219 to 0.88017 3300
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the line represents k-eff = 0 8572 + or -

tafe by mass double batch
plot of sversge k-effective by

0.0044 which vcours for

shpere of uwo2fZ reflected
generstion run.

0.8572 0.899%7 0.9422
------------------------- '-----—-—----.—~----.----.'--------———-—-----mm—---’------------------------
! 1 & 1
! . 1
I 1 * I
i1 = 1
11 . 1
! 1 = 1
1 ! b 1
1 ! i 1
b ! * 1
11 . I
11 * 1
I * 1
11 ed 1
1 I » 1
I & I
§ ¢ .  §
I " I
1 . 1
- - x
I . 1
1 “ 1
G ] 1
1 * b
11 * I
| » 1
i1 = ¢
St | oARF
1 1 & b
A ¥
t 3 = 1
11 L SRR
1T = 3
L ¥ %3
. N SRAE S
13 % 1
i % 1
i » 1
i3 = '3
I3 * 3
T * 3
(X % XK
13 & ¥
2 SN
o TR A
T &3
iz * 3
1T % 3
I * I
i3 > 3
g N3
I % 3
1 »-1
L S
SN T
B S |
13 = 3
T = 3
11 + 2
13 % 3
£ * 32
d & 3
i1+ 3
b ¢ B |
1> 1
1% 3
It 3

103 generstions run.
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