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1.1

1.2

Introduction:

This document re
Certificate of C
container, used

Package Descript

CHAPTER 1.0
GENERAL INFORMATION

presents a consolidated application for renewal of
ompliance 5768, for the Model BB-250-2 shipping
for the shipment of fissile material.

ion:

1.2.1 Packaging
1.2.1.1
1. 2.1.2

.2.3:3

1.2.2 Contents
Applicati
22

Model Number: BB-250-2
Description:

Inner container is 11-1/2" ID, 16-gauge steel cylinder,
63-1/2" long, with bolted and gasketed top flange
closure and seal welded bottom plate. Inner container
is centered and supported in a 22-1/2" ID by minimum
74" long 16-gauge steel drum by 1/4" diameter spring
steel rods and vermiculite. Maximum weight of
packaging and contents is approximately 650 pounds.

Drawings:

The BB-250-2 packaging is constructed in accordance with
Babcock & Wilcox Drawing 10-F-771 Rev. 4 (included as
Appendix A to this application). The outer cover is
secure by either a 12-gauge closure ring or, six (6)
1/2" diameter bolts or studs with nut. Westinghouse
Electric Corporation Drawing C7108D10 (dated 2/24/71)

is included as Appendix B and U. L. Military Standard
MS24347 Rev. D is included as Appendix C to this
application.

of Packaging:
on is made for the following categories of contents:

Bulk uranium oxide (UO2 or U30g) powder with a maximum
density of 2 g U/cc and enriched to a maximum 5 w/o in
the U-235 isotope. The maximum H/U atomic ratio, con-
sidering all sources of hydrogenous material within the
inner container shall not exceed 1.13. The inner
container has dimensions of 9-3/4" diameter x 12".
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1.2.2.2

1.2.2.3

1.2.2.4

Total contents not to exceed 315 pounds, with the U-235
content not to exceed 6.25 kilograms.

Uranium compounds which will not decompose at temperatures
up to 7509F, Uranium may be enriched to a maximum 5 w/o
in the U-235 isotope. The maximum H/U atomic ratio, con-
sidering all sources of hydrogenous material within the
inner container shall not exceed 1.5.

Total contents not to exceed 250 pounds, with the U-235
content not to exceed five (5) kilograms. Four (4) steel
drums containing not more than 1.3 kilograms U-235 each
shall be packaged in the shipping insert within the inner
container as shown in Westinghouse Electric Corporation
Sketch SKA-252-1 dated 4/4/68 (Appendix F to this
application) and Drawing C7108D10. The steel drums

shall be constructed in accordance with U. S. Military
Standard MS 24347 with a maximum ID of 8-1/2" and a
nominal height of 15.4".

Uranium oxide pellets, enriched to a maximum of 4.0 w/o0
in the U-235 isotope. The maximum H/U atomic ratio,
considering all sources of hydrogenous material within
the inner container, shall not exceed 3.0. The contents
described herein shall be contained in metal inner
containers having 9-3/4" diameter. Total contents not
to exceed 250 pounds, with the U-235 content not to
exceed 4.0 kilograms.

Uranium oxide enriched to a maximum 4 w/o in the U-235

isotope. Chemically-bound or physically-bound water in
mixtures is permitted. Slips or slurries that exhibit a
visually discernible liquid second phase are prohibited.

Total contents not to exceed 200 pounds, with the U-235
content not to exceed 2.95 kg. The contents shall be
contained within two (2) 9.75 inch diameter by 12 inch
high sealed metal cans. Empty metal cans will be used

to make up the remaining space within the inner container.
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Introduction

This Chapter provides the structural design and evaluation for the
contents described in Sections 1.2.2.1, 1.2.2.2, 1.2.2.3, and 1.2.2.4
of this application.

2.1.1 Structural L»*sigli

This package utilizes design concepts which are simiiar to
those used in the design of the NUMEC LA-36 and Pu-10-1
packages. The outer shell consists of two 16 gauge 22.5"
diameter (nominal) steel drums welded end-to-end to form a
package approximately 74" long. The inner container is an
11.5 diameter (maximum), 16 gauge (nominal) steel cylinder
with a flanged closure consisting of a 1/2 inch thick
(minimum) bolted flange and flange cover. A minimum of six
1/2"-13 NC bolts are used to seat a 1/8 inch thick Anchor
Packing Company "Target" or ".125" gasket which is provided
to assure a leak-tight closure. Vermiculite is used to
provide thermal and mechanical insulation for the gasketed
inner container which is positioned with a minimum |12
steel spring spacers. The top insulation plug may be
fabricated of Unibestos. At least 5 inches of vermiculite
insulates the inner container from the drum, except at the
bottom where its thickness may be 4 inches. (1) The

maximum weight of the packaging and contents is approximately
650 pounds.

(2)

General Standards

2.2.1 Positive Closure

The outer cover is secured by either a 12-gauge bolted closure
ring or six (6) 1/2" diameter bolts or studs with nut.

Lifting Devices

No 1ifting devices are incorporated as a structural part of the
package or its lid.

Tie Down Devices

No tie down devices are incorporated as a structural part of
the package.

Structural Standards for Large Quantity Packaging

Not applicable.




2.4

2.3.6 Free Drop(3)

This test was not performed because the Pu-10-1 container does
not depend on spacing for nuclear safety.

2.3.7 Corner Drop(3)

Because the package is fabricated from steel, this test does
not apply.

2.3.8 Penetration

The drums are fabricated from 16 gauge steel, 3?d are similar
to those used for the NUMEC LA-36 containers.

Two sample packages were subjected to a penetration test as
specified in Appendix A of 10 CF ;1. The resulting dents did
not exceed a depth of 3/16 inch.

2.3.9 Compression(3)

A 2,000 pound load was placed on top of a samnle package for a
period of 24 hours with no measurable deflection of the drum.

Based on the above, we conclude that requirements set forth in

10 CFR 71.35(a) (1), (2), (3); (b) (1) and (4)(iii)are satisfied.
10 °FR 71.35(a) (4) and (5) do not apply as there are no coolants
in this package. 10 CFR 71.35(b) 1 and 3 are discussed in
VI.1.2.2 above, and 10 CFR 71.35(b) (4), (1) and (I1) does not
apply as the spacing provided by the package does not effect
nuclear safety. :

With regard to 10 CFR 71.35(c), the vent valve is closed prior
to all shipments.

Hypothetical Accident Conditions

The inner container of the BB-250-2, when fu11¥ loaded, weighs 329.4#
resulting in a vertical loading of 3.17 1bs/in¢ over a base area of
103.87 in2. The inner container of the NUMEC Pu-10-1 container, when
fully loaded, and including the neutron moderator weighs 279#, resulting
in a vertical loading of 3.55 1bs/in2 over a base area of 78.54 inZ.
When placed in a horizontal position, the loadings are 0.456 1b/in2 for
the BB-250-2, and 0.44Z 1b/in2 for the NUMEC Pu-10-1 container. Thus
the test? gerformed ori the latter container are valid for the BB-250-2
package. (1

Secondly, as previously stated, the BB-250-2 package utilizes design
concepts which are similar to those of the LA-36 and Pu-10-1 packages.

The below presentation reiterates the accident test conditions for
both the LA-36 and Pu-10-1 containers. The tests performed for these
containers are valid for the BB-250-2 package.
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A series of additional tests has been carried out wherein pairs
of pails have been dropped together without benefit of the
surrounding drum structure, exposed to temperatures typical of
those recorded above, and immersed under three feet of water for
24 hours. The results confirm those reported above. Included
in these tests were pails which were equipped with 1ids identical
to the standard 17-H 1ids, except that the closure device is a
lever-lock ring formed of .032 steel sheet, in place of the
standard 1id closure lugs. The 1ids are identical in all other
respects.

Based on the above tests, we conclude that:

1. The individual package remains subcritical under all
conditions by virtue of the mass limit.

2. The ability to exclude water from the material being
shipped provides the basis for evaluating an array of
packages on the basis of dryness of the material.

2.5 Additional Testing and Evaluations

In the course of renewing the Certificate of Compliance #5768, additional
testing and evaluation of the BB-250 shipping container was performed by
Babcock & Wilcox Pennsylvania Operations (PA Ops) in calendar year 1981.
Inspections conducted throughout the preparation and testing of the
container, including the observation of results following the tests,
were documented by the PA Ops Quality Assurance Department. In all
tests described in this section, the BB-250-2 was filled with five (5)
aluminum powder cans filled with lead shot and sand to simulate a total
gross weight of a minimum of 650 pounds (295 ka) for the shipping
container plus contents. The loaded cans were placed in a steel
“birdcage" insert assembly (shown in the Westinghouse Electric Corpora-
tion Sketch SKA-252-1, dated 4/4/68, given in Appendix F), and this
loaded "birdcage" was placed in the BB-250-2 packaging (shown in

Babcock & Wilcox Drawing No. 10-F-771, dated 8/12/80, given as Appendix
A). The outer cover of the BB-250-2 packaging was secured with a
12-gauge closure ring. All tests described in this section were
performed on the BB-250-2 packaging which was loaded and constructed

in this above-described manner. This section provides a description

of these tests, evaluations and results.

2.5.1 Normal Condition Tests and Evaluations

2.5.1.1 Water Spray Test

A container was water sprayed for a period of 60
minutes (1 hour). Upon completion of the testing,
the drum was opened and inspected for leakage. The
inside of the drum was dry and had no visible signs
of moisture present.

2.5.1.2 Free Drop Test

Approximately 1 hour and 40 minutes after conclusion
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2.5.2

2.5.1.3

2.5.1.4

2:5.1.9

Accident

of the water spray test, the container was inverted
s0 as to hit on the ring, raised to a height of 48"
and free dropped onto a concrete pad. Inspection of
the container upon completion of iesting revealed a
3" compression area on a small portion of the drum.

Corner Drop Test

The container was free dropped 8 times, 4 times on
the top and bottom rims once on each quarter. Upon
completion of testing, examination of the container
revealed the top rim had no dents or distortion of
the body while the bottom rim had slight dents at
each of the four impact points but no distortion of
the body and no visible seam damage.

Penetration Test

A steel cylinder 11" diameter weighing 13 pounds was
free dropped 40" onto the center of the 1id on the
container. Examination of the container upon comple-
tion of the test revealed a dent 1/16" deep but no
penetration of the container 1id occurred.

Compression Test

A total weight of 3500 pounds was placed on top of

the container. After 24 hours with the weight in this
position, there was no distortion or compression of
the container due to this weight.

Condition Tests and Evaluations

2.5.2.1

Free Drop Test

A container was raised by a crage to a height of thirty
(30) feet at approximateiy a 45 angle. The height was
determined by a measured, weighted cord hanging from
the container. A quick release mechanism was used to
drop the container, which fell at approximately a 450
angle, landing on the corner of the container directly
striking the closure ring bolt.

Areas at the point of impact were without fracture.
The outer container was deformed at the point of impact,

"but there was no opening around the closure ring or

ring bolt. Post-test inspection showed all container
components intact. Two (2) of the five (5) aluminum
cans were deformed, but there was no damage to the
sealing features of the inner container or the cans.
(Photographs 1-4 of Appendix H show the outer container;
Photographs 5-9 show the inner container).

2-12 July 30, 1982



2.5.2.2

2.5.2.3

2.5.2.4

2.5.2.5

Puncture Test

Following the 30 foot free drop, the container was
free-dropped upside-down through a distance of 40 inches,
striking the top end of a 6" @ x 10" long vertical steel
bar mounted on a steel plate. The top horizontal edge
of the bar was rounded to a radius of not more than one
quarter inch.

Following this drop, the 1id of the outer container was
indented about 1 3/8", but there was no puncture.

Thermal Evaluation

An Engineering evaluation was performed on the BB-250-2
to determine the effect of the thermal test procedure
outlined in 10 CFR 71, Appendix B. These thermal test
calculations demonstrate the integrity of the inner
container will be maintained under the specified
hypothetical accident test conditions. This detailed
evaluation is provided as Appendix G to this application.

Water Immersion

Following the puncture test, the container was placed
in a tank under 3 feet of water for eight hours.

Prior to the loading of the BB-250-2 with the weighted
aluminum cans, the inner container had been coated
with a light talc-1ike powder to detect any penetra-
tion of moisture. Inspection of the inner container
following the immersion showed the inner container was
completely dry.

Additional Accident Condition Testing

In addition to hypothetical accident tests previously
described in this section, Babcock & Wilcox also
performed further such tests as described below.

The container configuration and arrangement of contents
of the BB-250-2 packaging in these tests were

exactly as that previously described in the first
paragraph of this Section 2.5.

2.5.2.5.1 Additional Free Drop Test

Another BB-250-2 container was raised by

a crane to a height of thirty (30) feet at
approximately a 450 angle. The height was
determined by a measured, weighted cord
hanging from the container. A quick
release mechanism was used to drop the
container, which fell at approximately a
450 angle, landing on the corner of the
container directly striking the closure
ring bolt.
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2.5.2.5.2

Damage to the side of the outer container,
upon completion of the drop, was a tapered
dent, 12 inches in width running the length

of the container. (Refer to Appendix H,
Photographs 1-4). As in the previous free-
drop test, a post-test inspection showed all
container components intact and no damage

to the sealing features of the inner container.

Additional Puncture Tests

In addition to performing the puncture test
on the 1id of BB-250-2 as described in Seccion
2.5.2.2, the puncture test was performed three
more times.

The BB-250-2 container free-dropped in Section
2.5.2.5.1 was then dropped 40 inches, with the
closure ring bolt striking directly on the
spike. The spike made an indentation of 1}
inch in depth at the point of impact. No
other visible damage occurred.

A BB-250-2 container was dropped 40 inches onto
the 6 inch diameter steel spike, directly on
the welded seam on the center side of the
container. An indentation approximately 16
inches wide by 18 inches long with a maximum
depth of 24 inches was formed. There was nc
indication of weld breaking or metal tearing
and all container components remained intact.

Finally, a BB-250-2 container was dropped
40 inches onto the steel spike, directly on
the bottom center of the outer container.
An indentation with a depth of 1 inch was
formed. No other damage occurred.
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3.5 Fissile Class 11

The maximum number of shipping containers that could be transported
due to weight limitations imposed by governmental transportation
regulations would be less than 100. Five times that number, or 500
units, is less that the smallest undamaged array allowed. Two
times that number, or 200 units is less than the smallest damaged
array allowed.

Thus: %gﬁ = 0.5

Therefore, any package described in this application except for 3.4.C.1
and 3.4.C.2 would be assigned a transport index of 0.5.

For 3.4.C.1 and 3.4.C.2, one-fifth the undamaged array, 14 is smaller

than one-half the damaged array, 20 hence 50 = 3.57 or 3.6 transport
units would be assigned. 14

3.6 KENO IV Computer Sheets

Copies of the data input and Ke output sheets from the KENO IV
computer runs made for all the gsses listed in this Chapter 3.0 are
provided in Appendix I to this application.
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7.548816-00
B.49545€ -0
B.69042€ -0
8.12247¢-M
7.47148€ -0
8.16547€-00
B8.70181€-N
7.20548€ -0
B BY2BRE-)
9.206459€ -0
B, 74536~
9. 1122726 -
9.05v60€ -0
7.R6R3%E-ON
8.9728320-01
8.5591vC -0
B, 408716 -00
B U250~
B.04751E-O
8. 1v940€ ~01
2.659226-MN
8.53551C-N
8.5%24n6L -0
B./V129C-0
7.55376E-0
8, 3%A28(-01
8, 2V289 -1
B.eMyi-MN
V. 281¢vE-MN
R, 72%08 -0
B, 80801
N, 6679 -0
8, 2V6R0F =00
Boaa5 73 -0
o260 -M
P AL
SR8 E-MN
K Ana YE -0
S, W2 -

KENOGLCM  VERS, 2.1

—

(\O;id/léi G ia/n)

-
- .

«tanlss

OIS G?e%e =

1.29450F +00 B.61422F-01 7.214145-03% 0.
1.318670+00 8.41905E-MN 7.07067€-03 0.
1,340 380 +00 B.6223%E-M 6.93549E-03 0.
1.37083¢ «00 B 4304 ~0 6. B45RAE-0O8 0.
1.39720€+00 8.62395e-01 6, 74388E6-0% 0.
WARNING = OnLY
1,420 33200 8.6084 3% -0 6.79508¢~03 0.
1.84700F 00 8.60290E~01 6.69074€-0% 0.
V. 4673476400 8.40504€-01 6.571446-03 0.
1.50050€+00 8.60005€ -0 6. 472649038 0.
1.52600€+00 8.59B1VvE -~ 6.36063€-03 0.
1.55250€+00 B8.598156-0 6.25000e~03% 0.
1.57850€ 00 8,59R62E-O) 6.14333-03 0.
1.602172€+90 B8.5P2 448 -0 6.16156€~-03 0.
1.62800€+00 8.5780%€-01 6.11318E-012 0.
1.65417€+0) 8.57150e-N 6.05375€¢-03 0.
1.68°0CE+00 8.5%822-M $.97212e~03 0.
1.708%3¢+00 8.57313%¢-01 $.90754€-0% 0.
1.723323«00) B.5¢R8 2 E-D S.83%01¢~-C3 0.
1.75783€+00 8.552¢616-0 $5.95268e~03 0.
1.78512€+00 8.5%176€-01 S.863786-03 0.
1.811670+00 8.55380¢-01 S.78051€6-0% Q.
V.837¢7€400 B.54755¢-N $.73031¢-03 .
1.86150€+00 a8.5%32¢ -0 $.853%%¢~0% 0.
1.88750e+00 8.52720¢ -0 $.795%€~-08 0.
1.913476+00 8.52944E-0" §,71749E-08 0.
1.94050€ « 00 8.51815¢-0" $S.7504vE~03 0.
1.964000+00 8.5%2%22e-N 5.69480€~0% 0.
1.99200€+00 8.5323%¢ -0 S.69174€-08 0.
2.01650L+00 8.5%51 v -0 5.623%¢E-0% 0.
2.0428 «(¥) 8.56286%¢ -0 $.6003€-03 0.
2. 00A50¢L <00 8.5492¢6-0Y 9.56763€-0% 0.
2.0938% <00 B S540vaE-0 $.56%24¢€~03% 0.
2.12100% «0) B.5e81 (-0 $.92108€-01) 0.
2. 164830 +00 8.%4627¢-0" 9.,452490-03 0.
2. 172670+ B.5442 00 -0V $.%5819€-08 0.
2198170 +00 3.5% e -0 $.35%22€~0) 0.
2.22450€+00 8.540¢0L -0 $9.29088L -0 0.
2. 249V 71200 8.5% v -0 $.2¢3a0€-08 0.
2.272512€+00 B.52606-0 S.28V456-08% 0.
2., 30017¢+00 8.52¢ 10~ $.220410-03 0.
2.32817¢ 0 8,52~ $.1¢07248-08 0.
2. 353508 e 20 8.%2907¢ -0 $. 91V (-08 0.
Q. 37800€00 8.5182% -0 S.70688vE-08 0.
2.0 % 00 8.%167% -0 S.11%480-08% 0.
2. 4281 7€+00 8.5V 4 ¢ -0 $.0e942€-03% 0.
2. AS400L -0 8.512v3(~0 $5.01160€-03 0.
2. AVETE ) 8.%2 01~ $.02900€-0) 0.
2.505G0L+ 0 8,523k ~-M 4, 97648E-03 0.
2.53017€0 8.52.80L-N 4, 93051603 0.
957V 8.%20870 -0 & B827vE-08 0.
PR 1. T LAY IS 8.52447€-0Y 4, 8%ev8-0% 0.
Q.60Me7E) 8.5¢¥e~-0 &, 76524008 0.
Q.63 00+ 00 8.92728¢8-01 &, 7520ve~03 0.
Q.6633 o) 8.8228vE~-( &, 72620603 0.
2,687 33«0 8.518674E-M TR A FT Y 03 0.
S T8N 8.520¢80-MN &, 684 78€-03 0.
Q.73 8.51920€=-M 4.543¢5€-03 0.
CENTLLOM  vERS, 2
St Ratg el $o =" S, -] .
;."!::.’L':; u:;:;:".-; ‘.:3-":‘;-.} .
el O N TS I L e »
L L il A sie. St e &, 588 w10 .
e oo %gH 6,47 (=1 .

"h

i
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8.660700-N
9.03922e~-0
B.92¢kE-)
&,y 3mE-N
B, 72450
8. 723s4xE~0"
8. 8407« -N
805581001
B, 42780601
B.831200~-0"
S, 2191 0e-01
8.9782°€-0
7.82401E-0N
8,750k~
B.5920mE-01
9.51494E-01
2. 72244260
7.%68 % -0
K. SY197u-00
K. B515E0-00
B.e21060-00
2. 425900 =G
2. 9% -

2.762A3F+00
Q. 78252€+00
2. B1450E D
.83 7400
2.8541760+00
2.85962¢+00
2.91483C+00
2.964133%+00
2.967506+00
2.97400F 00
3.01883£+00
3.04487(+0)
3.0493 26400
068800
3. 120026400
3L VAROLE SO0
$.1723%€+0GC
3.19847000
3.22V17( 00
Y, 4717€400
1,221 000
Y, 29n R e 00
L3V .00

8,520%¢-0"
8.525246-01
B.52763E-01
8.5¢55RE-01
8.52325€-C1
8,.5252¢~0
8.5282%-0
8.52937e-01
K,528470~0"
8.501113¢-01
8.5371v¢-0"
2.54002e~-0"
8.53522¢ -0
8.587.0e-0"
8.532%6€~0"
B.54522¢-O0"
B.5%89 -0
8.529%2¢ -0
A, 2verE-M
A, 531 84€ -0
8.5%2%4-00
8.52480 -0
8.519%¢-0"

KENOLLCM  VERS.2.1

4,60080£-03
4,58341€-03
4,55940€6-03
4,.533586-03
4 A97B0E-03
4.461020-03
4409 7E-03
4,39270€~03%
4, 354503
o, 124406-03
4, 12817€-03
4,3%30757e-03%
o, M0845E-00
&, C75RVE-OF
¢, 2000E-03
4, 28306€~03
4, 30140€-03
A, 32204€-0%
4, 33715€-08%
4, 30v8e€-08
4,272585¢-0%
6, 2W2e-03
A, V1avng -0
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BLKBY
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1.7887¢€-06

DEVIAT Low

00434
00410
.00433
20434
<0063
.00438
00440
ROTYY
004N
L0046 %
L 00656
. 00485
00an?
004wy
LA/
00514
JOUs 34
LN0% A
O 2y
O/
L0048
UL Y
RULS A
.0‘! 1%

IWERL B )

. —— ———

INEOASRAY=22 IN CINTERS/D MI/Z1Y WATLK/MACEDY)

GENERATION

TIME = 1,67324E~04 ¢ Ok =~

67 PER CENT 9% PER CENT
CONFIDENCE INTERVAL CONFIDENCE INTERVAL
LB4515 TO 85483 .B84181 TO 85917
84537 10 85396 .84107 10 .8582¢6
84555 10 ,85420 84122 10 85852
L4512 TO 251381 84078 YO 85815
B4sce TO 85337 84030 10 .857722
.BAQB7 TO ,85384 LB4049 Y0 85802
84449 70 85330 84009 10 ,85770
LBAe97 TO 85340 .8405¢ 10 _B5A2"
LBAd4 TO  BS2Re .83978 10 .8572%
84427 10 830 L84031 1O 88777
LBA30 10 L8522 L8387¢C 10 8%
L8427 10 ,8%%8 L8875 70 .a%e1}
LA4YV74 1O LB8Y%148 L8388 10 _.8%6%
JBalnw 10 _Bavy? L8351 10 Aasav?
RLERET I R ST BS7 10 8%644
RLTRRE B FOR SR T 8 LA%38 10 L BYeVS
J840ev YO ,8L%% L8353 10 85670
LA880 'O Aav LB%We 10 84500
VBN Y0 mavad LAV To L8945
«0384 'h 8LV B3¢t 10 L8%¢00¢
RLEUT LN FURE T8 I DN 83240 0 8820
LAA207 Te L8520 LAY 10 B2y
JRAYN 10 el ML LIV TAL Y
LA LR DN VP Y SLE AR B DO L 22T
JAlrgl 10 8% JAWLY 10 L8617
T T TR e
set8F S aiTg LA, etue

9v PER
CONFILENCE

83744 10

L8367
83689
.B364s
83575
L8361
83508
83814
L8342
83595
L8341y
8328¢
832
A0
A0
83104
L8300

8275

JB269 3
8232
H257Y
8289y
Lraad’
R PESIE

B

i’y

1o
T0
10
1C
T¢
10
o0
1C
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o
10
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10
T
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0
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£(80 2507 (NF ARRAY=22 IN
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BPHD . ketrrecTive
w7 Ba?74 e
2 JBeSes e
w7 84707
"2 86272
147 B2842 o
122 JA9970  +
e? 76307 o

-

BreceisegereR iVt

RCRERsRZRNab. vaTRERRSE

CENTERS/ZZ MIZ1% WATER/MACE %)

¢? PER ¢

DEVIAT (N CONFIDENCE |
R = 0807 LElegd YO
OR = 03087 A5 10
OrR - ,01233 .B3474 1C
OR - .01496 82776 10
OR = ,016R¢ -80955 10
OR = ,0207¢ .77898 10
oR - 01505 . 74801 10

EN
NOEVAL

« A
o 5600
.1 5940
5768
.B4728
82042
77812
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Cor i LOENCE
LBCY59 10
82463 10
.82240 YO
51280 10
L9069 TO
75827 10
L7%296 10
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RUTAL L
20653
82173
HB7264
LBLs14
84113
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82052
81390
.81007
79784
.772183
73755
AN A

™
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10
16
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L7675
R
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HE240




FOR THE EVALUATION DESCRIBED IN SECTION 3.1.c

—— ——————— S— ———— — .-

KENOALCM VERS.2.1 (10730779) 07/15/81 11.08.4% rAGE
’ 1 A CARD IMAGE LISTING OF THE INPUT DATA

COLUMN NUMEER
111111111122222222223%33333373344464444444555555555566666666667777777777%
12 745¢ 7890123454 789012345678 70123456 78901234567890123456,87012345678901¢343¢ 7370

vt £iBB8 250/10X14 ARRAY=22 IN CENTERS/2 HI/SX WATER/MACEDA)
a.~ 30 237 3 !8 615821 7215751510 2000 102
* L ey -1
1101 4.6%727-3 1 8100 1.75077-2 1 -92508 3.84345-4
92804 7.21031-3
401 1,
$O1 0.050
220 1,
100 1.
1101 6.6922%-2 6 6100 2.8681-2 6 7100 9.56033-3
8150 1,91207-2
13100 2.3-4 7 26100 9.-5 7 1101 8.1-4 7 19100 1.2-4
12100 «.2-4 7 B100 2.42-3 7 14100 S5.2-4 ? 501 0,050
$01 1,000
anx Tveg Y
CTUINGER 1 12.01475 30.19425 .28575 162
CYLINGER 2 12,2555 30,353 .127 w2
4
?

L R R R R

CrL InvER 12.%%25  10.48 0. 182 ) -
L InbER 27.74 $0.48 O, 182

CUBGID 3 27.94 =27.94 27.94 -27.94 30.48 0. ¢

(ot BLer 0 1%%.7 =119.7 195,58 =195.58 1%2.4 O. 162

CUBLIL & 139,27 =170.18 19%.58 -226.06 152.4 -30.48 "2
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N B ARNAY =y

=t FECCTIVE
B H5VIS5C -
9176 10 -00
9.6VRE-01
V. 318y5¢-01
Q.54726 00
9. 88181 -0
B.97YRIE-O
1.032641 +00Q
9.2V1466-01
9.29969¢ 01
8. 344226 -0
Q.59744C -0
9.2387¢€-01
1. 006 20€ +Q0
9.49637¢-01
8.754976 -0
9.93407¢ -0
9.27904€-01
B8.96£ 04 -0
1.00744£ +00
1.0527%+00
9.35402e -0
9.33847¢-01
1.05003E+00
9.B6785E -0
9.73842¢~-01
9.40370e-0"
9.98274£-01
9.054876 -
9.96272¢-0
9.79337e-M
9.4584 301
9.75762e-01
9.3a5ve -0
1.02050€+00
9.40321€-01
8.69204L-01
1.03151€+00
1.00124E+00
Q.A8RL5E -0
‘ .m“'l( ’00
Q.724575¢-0N
Q.VAR24E -0
9. 775040
1.0173.€+00
1.0 308 ¢06)
9.27254L-00
9.5%929€ -0
2.22r200-01
Y. Uri3ee-0
VR T RS
1.0 3400
P. 875006~
P.6747,06-M
2~

!‘,' o“.. ‘,"
Yol Tut v
v,/ 6kl )

ELAPSED

6. 350008 ~02
1.22167€-01
1.8R147E-O
2.51167E-0N
3.104500E-00
27250001
4, 39667601
4,.97500€-01
§.601672e-01
6.23333e-01
6,91333-01
7.5%42e-01
8.1517e-MN
8.73333¢e~01
9.28500e~-0
9.96333e-0
1.05147€+00
1,113506+00
1.182836+00
1.236470+00
1.301836+00
1.36450E+00
1.4260€+400
1.48417E+00
1.54450E+00
1.60800€ «Q0
1.670008 «00
1.73150€+00
1. 79400€ +00
1.85133e+00
1.91000€ «00
1.97167€E+00
2.03267¢+00
2.08833E+00
2. 14533€+0
2.20533E+00
2.26850€+00
2.32950C+00
2. 30 00E ()
2.45400€E400
2.51250€+00
2.57633k+00
2.637217€+00
2./03C0€E+00
2.75867€+00
2.81617¢+00
2.87¢47€+00
2.93417€E+00
3.00300€+00
3.04817€+0Q0
3.13200€+00
3.188R3E+00
3.25217€+00
3. 31400E+00D
3.37767€+00

TIME (MIN)

IN CENTORS/2 M1/5X WATER/MACZDA)

AVG, VY=EFF
1.00200€ +00
1.00000€+00
9.63281€-01
9. 4758RE-ON
9.499729€~01
9.59520E-01
9.47220L-00
9.61461€-01
9.55201e-01
9.52485€-0
9.39367e-0"
9.41406E-01
9.39813e-0
9.45354E-0"
9.45683e-01
9. 4067000
Q.44184E-O
9.43168E-0
Q. 4064~
9. 44164E-0"
9,49878E-01
9. 49154601
9.48426E-01
9.53044E-0"
9.54511E-01
9.55317e-0"
9.54719€-01
9.56394E-01
9.54509€-MN
9.56000€-01
9.54805€-01
9.56439€E-01
9.57043€-01
9.56341¢e-01
9.58304€-01
9.57775e~-01
9.55245€-01
9.57363€-01
9.58549€-01
9.58294E~01
9.60514€-01
9.60866€~-01
9.61744 -0
?.62119e-0N
9.63402e-01
9.64448E-01
9.63¢30€-01
9.63485€-01
9.62617€-01
9.61501€-01
9.60260€-01
9.61833e-01
9.61593-01
9.61321€-01
9.61475E-M

VENOGL M  VERE.2.1 (107 %i7 0y

DEVIATION
0.
0.
0.
1.54934E-02
9.37076€-03
1.162410-02
1.52512€-02
1.89175e-02
1.69937¢-02
1.50644€-0¢
1.86705€-02
1.682%E-02
1.53007€-02
1.502648-02
1.38262€-02
1.374723€-02
1.32722€-02
1.24566E~02
1.20%46€-02
1.19237e-02
1.26436€8-02
1.20166€-02
1.14532€-02
1.18568¢€~02
1.14241€-02
1.09674€-02
1.053465€-02
1.02608E~L2
1.00519€-02
9.80041€6-03
9.49040€-03
9.17607€-03
8.89700€-03
8.64304E-03
8.59958€~-03
%.35956€~03
8.50249€~-03
8.53019€-03
8.38076€-03
8. "/12‘2'03
8.25324€-03
8.05194€-03
7.90205£-03
7.720745-03
7.64750€-03
7.54414€-03
7.41953€-03
7.25790€-03
7.15457€-03
7.05607€-03
7.09028€-03
6.95403€-03
6.82440€-08%
6.69617€-03

MATRIX w~EFF

—_— . ————— —— ——— . —

e 1821 «000)
S.48833L+00
S HGGASE v )

9.622WE-01
v.olv21e-M

V.6822vE-0

6.611RARE-ON
6.53508E-U3
6.48225%1€-0"%

- —— e —
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SRe Sl F
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R PR T TR
oo =N
T LA R b
T A bl Y |

P Il R IE
« L1601 20T
2.537_526400

fat 97 Sk *Y)
$.0 Smi
2,020 1 -0
n'.‘\l’."!‘-g‘
20000 8 =0))
DAANE DY
P.15v -0
7.51527€-0)
9.614750-M

L
e -3
2,080 28 <008
2.0 eme =1y
6, 756088 -0
4. 8608 -08
GV PE-0)8

1.001126+00
1.00410€+00
Q.77424E-01
9.58518E-0
6.967156-M
8.90483E-MN
9.35935¢e~-M
9.90491€-01
1.01514+00
9.265616~-01
9.53054C-0
9.29327¢-01
9.17156€-01
9.46094E-M
9.19159c -0
1.06630C 00
9.16682¢-01
Q. 8T7456-01
1.05S39E+00
9.19284¢-0
9.50192¢-01
9.865616-01
9.50%92¢-01
9. 21405e-M
9.8122¢-0M
1.01664E+00

3.43167€6+00
3.483336+00
3.54485E+00
3.60467€+00
3.646176+00
3.728%3€+00
3.78500€+00
3.84950€+00
X, 90550€ «00
3.969672C+00
4,.03233e+00
4, 09933e+00
4.146250E+00
4,.22650€6+00
4.28547¢€+00
4.340176+00
4. 40550E+00
& A6547E+00
4.52133E+00
4,.58233%€+00
4. 64758 +00
4,.70450€+00
4. 7675CE+00
A B26170+00
4 . BE3V7E«Q0
4.942336+00

9.62279E-01
9.62971E-0
9.62229€-N
P.631646-01
9.62001E-01
9.00789€~01
9.60374€~01
9.60871€6-01
Q.61747E-0
9.61188E-01
?.610616~01
9.60574E-01
9.59916€-01
9.59709€-01
9.59113e-N
9.606467€-01
9.60038€-01
9.60372e~-0
9.616v2€E-01
9.6 1M E-DN
9.60763€-01
9.60771e-0
9.60635€~01
9.60775€-01
9.6:037€-01
9.61740€-01

KENO4LCM  VERS.Z2.1

6.61188E~-03
6.535C8E-03
6.42251€-03
6.30937€-03
6.30454€-03
6.%1421€6~-03
6.22188€-03
6.13919€-03
6.10245F-03
6.03072€-03
5.937210c-03
S.86534E-03
S.81313e-03
S.729426-03
5.67595€6-0%
S.80480€-03
$.75567€-083
S.683846-08
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75 9.93541€-01 2.37233€+00 9.677336-01 5.45124E~03 0.
74 9. 646482601 ¢.42600E40 £92E-01 S.37222c-03% 0.
77 7. TGaLAE=TT ‘. 655u6£o88 T 9.6698/E-01 S.3504ck-03 0.
7% 9.47795€-01 ¢.48617€400 9.66732E~01 5.267436-03 0.
2y 730571651 2E400 - 2321%6-0% 0.
5 PR ) ¢.54967€ 00 9.66011¢e~01 S.17779€=-03 5
L) 7.88174€-01 2.58100E+G0 9.662916-01 5.119526~-03 0.
2 S Q1‘451:;2____._£‘L111Q£:§f 13E-0 0227£=-03% 0.
3 Y. 0be\E-01 ¢ 665336400 ?.668776~01 $.047576-03 0.
n 1.00700E+00 2.67550€+00 9.673876-01 5.00956F=03 0.
3 8.5720145-01 L 20SASEC0  9.A8444E-01 S 038126-0% 0.

WATBLs =600 1T THE (ARGEST EIGENVALUE OF THE wATRIX OF FISSION PROPABICITIES BY UNIT.
SU MR ebrwby | wBYmAg , MBEIMAK UNMLITS IN AN ABKAY,

. —
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KENOALCM  VERS.Z.T  TTIG72057 7%,
EBCST, TS BxS, FULL REFL,UCS) +POLY,1.696GU/CC,H/U=1.50,ACCIDENT “WEBE)

LarE e &
sl ol %,

?xé;l$?§;§5‘ AVERITE €7 FTR CENT 95 PER CENT 97 PER Cinp o
Lo IPRED K=LFFECTIVE DEVIATION  CONFIDENCE INTERVAL  CONFIDENCE INTERVAL  CONFILEN'S INTERVAL
ot SEELTT ¢ DR = JU0STO- G833 YU .G7V5% 95623 10 .9766%  .75113 1C .32°75
& 96588 ¢ OR - .00S513 96075 10 97102 95562 10 .97615 95048 15 .381¢8
] 96580 + OR - .00520 .96060 TO .97099 .95540 TO .97619 95620 10 .7813%
g VES3L % OR = .C0S2% ~9e0T0 10 .570%5% 95486 10 .97583 94961 16 .78107
S 96629  + OR - ,00522 .96107 10 .97152 95585 10 .97674 95063 10 38194
“ .96573 ¢+ OR = .00526 .96047 TO .9709% 95521 10 .97625 94995 10 ,38151
v 96818+ GR = .0053T 96086 10 .97149 95555 10 .97650 .55024 10 .78¢11

10 96589 ¢+ OR - ,00538 196052 10 92127 95514 Y0 97664 ,94922 I 38202
1 .96580 ¢+ OR -~ 00545 .96036 10 .97125 95491 TO .97670 94946 TO  .98215
T2 96710+ OR -~ .00537 .96173 10 .97246 .95637 10 .97783 95100 10 .98319

1? 224228 + OR - ,00S%53 296128 10 .972R2 295622 10 97838 35042 10 .98%8%
2¢ 96747 ¢ OR - 00582 96164 10 97329 95582 TO .979M .95000 10 .98494
o7 .95855 + OR - .00573 96280 10 .97426 .95707 10 .98000 95134 10 .98573
- 74947 ¢ OB - 00817 26331 10 52544 .95214 10 98183 25097 10 38801
2 92028 ¢ OR = ,00651 96375 10 .97677 95724 TO .98328 95073 10 .38979
Y J77656 ¢ OR = 00678 96776 10 .9813¢ .96C98 10 .98810 95620 T .99489
o7 2585 o CR - 09202 96883 10 98287 94182 10 L9898 95480 I0 23490
“e 709 ¢ OR = ,00BO& .96805 10 .98413 96002 10 .99217 95198 10 1.00021

il P00 ¢ OR - .0UBS .96¢04 10 .97875 95350 10 .9874) 94518 10 99586

L R b 277%¢S -+ BB - 01020 261648 10 28184 . 95125 10 99204 98368 T3 100008
w7 JHAEY e GR - 01114 95367 10 .9759% 94253 10 98709 93139 10 L5988

7 A2 Al SRR 4 b7} 798¢ 10 .78 384 94561 10 .9v6eS 9381 10 1.00965

A AT . S LN/ S 31 1 A2645%4 10 . 2243% 3032 10 99249 91427 12 1.00Ade

1.088%

e« O AL N S T 1 4 91857 10 L9849 +88240 10 1.01908 JBenet T
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FOR THE EVALUATION DESCRIBED IN ssmo&

KEND4LCM VERS.2.1 (10/30777) 05715750 03.57.57 AL
CARD IMAGE LISTING 0F THE INPUT DATA

COLUwN NUMBER
11111111112222222222 333273 33TBLLLLLLLLLL 5555 “SSS"‘““\“‘)‘){)W??W 777%
123-,54’3)'112_4<5739"11»¢i?_.1“‘25 ‘blﬁ?“IZZQL151311345573911Jf LLRIIZTLIATHI

-Tl'-E(E"’SO 11 X‘llQEFL,.}X’J LA16)02 ROD?*H?O,‘H&J)/L,FLOOOEV-‘»IEEB)

4.9 85 31 2 1?_1___3 122 41 llg‘l

17 ¢ 02 JO 0 121
1 10001 4.62748-2 1 BOGU3 3. 51362-2 1 60002 1.-15 1 -922351 3.03655-4
1 4722781 ?J?‘;SS-L

2 61002 003721 2 24000 (R34
3 11901 8.1-4 3 81003 2.42-3 3 120005 4.1=4 3 .30000 2 3=4 3 1400C5 5.2-4%
2130008 1,2-6 3 2640071 9.-5 3 11201 1.~

11071 0085 & 61002 .0cu2 & S1L03 L0355 & 11.\,_)) .uU‘l 4 1c00
260501 1.93-4 4 130000 5.56~4 4 190005 4.03-5 4 110000 1.63-5
31003 029437 8 41002 0327.14

6 130000 6.027-2
7 11001 6 4743-2 7 81003 3.3372-2

B 81007 3.1491-4 8 24700% 1,4471-2 8 250008 1,7321~-3 8 240001 4.03%-2

8 23003 6.6854=3 8 140,05 1.474-3
P 0001 1.-15 ? 60002 1.-15 7 BOODT 1.-15 9 =922351 1.-.5 9 6922381 1.-15
LY I ER 1 16.°S S0.%44 0, 1202

CY_INSCHh 7 14,605 141,27 0. 1251
CYLINGDER & 14,757 142,54 =.3175 1232
LY LNEe 7 16,252 122,028 =,3175 1212

——— e ——

csg g ot By

CY.INUER 7 25,248 177.G7% =5.378 1232
CYLINDER 2 25.4 17?. 25 =5.55 1231
corth 2 254 =254 254 =25.4.122.28 -S.58 12%2

REE TCTOR & 4R2ID., 3N

st B MDD a5 lupuy 1L 1S L AL G L Ar A A S it st st et W < e b




GL 7 1l S0 e

O BTSN LREFL, L BINLUCAYO2 RODS+H20,118GU5 /L, FLOODED*WETB)

KENDJLLEM  VERS.2.]

GENCRATION S ~EFiECTIVE f_APSED TIMF(MIN) AVG, ¥~EFF DEVIATION MATRIXK “=CFF
1 .56 E-O 8.1000C€E-02 1.000%0E+0 0. 0.
2 2.513822-01 1.51812r-01 1.000005+00 e 0.
) Y. 1e/61E-ON CelG383E-N 9.12/616-U1 0. 0.
4 9.501148-01 3.0C000E-01 9.31438e-01 1.86765F-02 (5
S 34423501 3.223310-01 2.324356-01 Rzu70-N2 s
(o] 9.33.«.‘:'{(-(41 AL E R 9. 5337358 -01 f.l16526-03 0.
7 9.571856-M $.19500E-M 9.38151e-N 7.640%48-03 0.
L 9.441415-01 S.A2000E-01 D.424238-01 1.524545-0% 4*8-
3 1.02745E+C0 6.5¢%33E-01 9.549076-01 1.37241E=02 o
10 9. 4204650 7.27833e-01 9.532976-01 1.22168E-02 0.

1} 1008432400 = 95:521—&1___2.@532:111_}.25'221225__8‘
12 964575801 8.63833E-01 9.597 72/~ A1MMNE-Q .
13 1.012536+00 9.27500E-01 9.64500-01 1.11392e-02 0.
14 Q.782545-M11 9.27000e-0 22E-N INTE-N2 0.
15 9.252555-01 1.07733E+(0 9.627 74501 P.F16U/E~03 0.
16 1.01628:+00 1.13983E+00 9.666166-0) 9.943776-03 0.
12 Q.85 822r-01 1202008400 QA7620E-01 9.312508-03 0.
18 9.7, 3688~ 1.23150€+00 9.679256-N 8.71603:-03 0.
1? 9. S e 1.34833E+00 9.68258E-01 8.19407e-03 0.
20 2. 2220801 141908400 2.42631°F 2 81421603 0.
21 1.03548E+09 1.49100E+00 9.72926E-01 8.170056~03 0.
22 1.02333£400 1.56017E+00 9.75471C-01 8.15805€-03 0.
2% 9. 785311 1. ATNTC 400 9.256126-01 2 261248-N7% 0.
24 1.05324E+00 1.69350£+00 9.79147€-0" 8.17204E-03 0.
2s 8.943156-01 1.76317E+00 9.7545%26-0 8.65839c-03 0.
2L §_ 12483501 1 _8%433r 40N 9.228435-01 R.A9252E-% 0
§ WARNING = ONLY 297 INDEPENDENT FISSION PQINTS
27 B8.70817¢-0 1.91533e+00 9.68762€-01 9.28284E-03 0.
28 1. 0240725400 1.28182F 400 9.70947£-01 918200803 Q
9 9.5588316-01 2.05533E+00 9.71556C-01 B.8S937E-Q3 0.
% 9.92448E-0 2.127336400 9.72303e-01 8.57014E-03 0.
33 4. 07282800 213122400 9.23520r-01 R IS81)0-N% 0
32 9.237256-01 2.27067€+00 9.71840£-O1 8.24320€-03 0.
33 Q.EN504E-M 2.34800€E+00 9.71494E-0 7.981856-03 0.
LA 282244501 2 L2250F+00 9.218515-01 2234472602 s
35 V41104501 2.49650€+00 9.709206£~01 7.556226-03 0.
34 ?.80579:-01 2.562176+00 9.71204E-0 7.336116-03 0.
2 255216801 2. .42383r .01 Q.2184%4F-01 2.13257-1% Q
25 9.512576-01 2. 70400€ +G0 9.71001€-01 6.956420-03 0.
3y 9.00127e-N 2.78283€+00 9.690856-01 7.02935€¢-03 0.
=00 EPENDENT F1iSI10Y paryrs o
o) 9023746~ 2.85700E+00 9.67330E-01 7.063556-0% 0.
A Q. 744326~ 2.9305NC 0 9.675464E<01 6.83430c-03 0.
L e kD 1 042zt 300 L2 QATELLD Q4258105 -1 2.00451£-0% .
43 Y ALAAE oK) 3.05/500 ¢1) 9.7194 5~ 72306503 0.
[¥A V.OV7495 60 4 3.12750€+00 9.7%302: M 71304003 0.
N A4S s K SLART 6 X.123%80,00 9.25217 L 2.30:821 0% Q.
W/, 27N $.2HLIATE i) 9. 741871 - 7.2125%4E-03 Q.
&7 2. 7050000 3. 330E +)) 9.741050-01 7.050916-0% %
. A3 N AT Ty ~3.L02320CA 2.232072.-Q1 L.873730403 Q. ”
Ly V.00 4af ol f) S 781 7F vin) 9. 7684k~ 6.922 %4 013 V.
Y YRR | T.54°X0F «(i) 9.74181 -1 6.72171117 =% 0.
PORNANE. SRS X Y LU ) W WV A V& v QR 0 L TR Y (o o) ST O S0 (T (L N . - -
T4 V.00 0,000 WY, S. 474850 0 P.75570- 6.511470-08 1,
b ° (N ILA T P68 80 00)) 9. 7641 45 6.373%40-03% 0.
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Ry 82 4
. b stV

s ‘o ” ' Loyl 1 = .
- Fol®sA% i) LY R R SR T O LA S
P— - - R S i R I 7 A SO ) | = o e [ S
‘e . -y L SRR ST | FRLY AR UL | 1004,
- % -1 P LU T D AT G =) L L U
.- . .- ‘-———-— Lot i B P iih b e - S ool ~U Jo'e-’.a’c'_:'-"—.: -
. * o) "\;l o) 2.0 700 =0) To? Yl w7
AT L1270 00 vy 2.7%.- 1 & ‘0"/‘_1.4 -
.- ,..:..': ‘o:- .Al.....—-é.il;-’a—l‘Le;J - - ’/JSA.'I'. | S Jc-sg .‘L‘od’- o
¥ Vol d? 1) §od /7 i) 2.0 8- 7.217° .48 4,4
“ VAT M 3,340 i i) Y. 260500 2.05071K =14 ‘le
2 I N WL | SN0 2. 230200\ LB Do ...
9 LIUEPURE SRR 3476171 o) P hNisE=N b R72¢ 451~ e
3 VL0483 -0 3.54 4 0 400 ?.741810-M 6.71711€6+3% 14
BB RS0 3AZCNIZI0 2.23412E8-01 Tl 1L S | P -
B TalhMIalt «) 3.673430 W00 P.75957¢-N 6.5114 00,4 0.
3 V. ¥7230-MN 3.763436+00 9. 74640-N 6.3734%40-03 0.
KENO4LCM VEFS.2.1 (V073071740 "251751%.
WARNING = ONLY 283 INDEPENDENT FISSION =4INTT .
4 3.325482-01 I 85247E+00 e 47503 0.
S5 Y.61¢955-0 3.93267€+00 9. 7162160 6.66310E-05 0.
5% 1.01557€+09 3.99717€+00 9.724356-01 6.589006-03 0.
¥4 1038385447 4.0%817E+0) 9. 73587501 6.570146-3 0.
5% 1.060¢5E400 4.1553356+00 9.76777E-01 6.560656-03 0.
59 1.04759%+400 4.202005+00 9.76032-0 6.57683E-03 0.
40 1.074825:00 4., 220502400 Q.77230E-01 £.89204E-03 %.
51 1.00026E +00 4.335335+)0) 9.758210E-01 6.58861E-03 .
52 1.015745+00 4 .40033€+00 9.78335E-01 6.50800E-03 0.
43 R.72725¢-01 4.4704670400 9.282356-01 £.401205-03 Q0.
o4 7.50¢71E-01 4.54753+00 P 75276E-O1 6.31353E-03 0.
55 9.242816-01 4.620583E+00 9.77419e-N 6.27164E-03 0.
MARMING = ONLY 282 INDEPENDENT FISSION BOINTS -4t
% 8.84751E-01 4.621176+00 9.75962€-01 6.34272E-03 0.
67 1.014025+00 4.75450E+00 9.7654836-01 6.27157e-03 0.
A1 2.213275-01 4 RZRIIE40N 2.257118-01 $,2322¢c-03 R
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hreity § e,

Y e NG DS, NIR 5/ U000 TIYFT)

TTTGENERATION T4 2T 25T e s v e

N T AR W 67 PER CENT A T s
~CEEECTIVE OFVIATION  CONFIDENCE INTERVAL.  CONFIDENGE IMTERUA. 10708 s = 0 e
TR TV OR = 00625 97043 TO .9327% 96418 10 L7574 WA IR T
3 L7202 s+ OR =~ 0O0A%4 92076 10 . 98343 o25862 10 8212 . JGSED TO sl
< P77 ¢ OR = 00640 97137 TO  .98417 D649 IO 97057 75857 19 T 497
ke J97844 ¢ OR = .00647 97197 T0 L9849 96550 10 77153 A AR TR L Y
2 97822 s Ok = D0AS? 97222 T2 98534 94565 10 22122 Ry e IL% O A
5 97903 4 OR = 00667 7236 TO .98571 96569 TO .9723%8 ISTZ TG L9 AS
N 97818+ OR - .00473 97145 TO .08471 .96472 10 77164 L95797 1. .90°37
e R B 0048’2 27128 10 28542 ~2485172 10 29244 1 e e R S A ) X
"4 97828 4+ OR = .0M92 97136 TO .98520 96444 TO 29211 95752 O Ly AT
¥ .97852 ¢+ OR = 00704 97148 TO .98556 96444 10 .97257 95740 T3 drvet
-8 F702 2 OR -~ 007460 Q7043 IO PLATA Q£282 14 23728 28830 a8 s re aa
27 . L9758 + OR - 00826 96755 TO .9840% 95927 TO  .99234 LISINT T 100081
B L97995  « 0P - .00830 .97165 T0  .93825 96335 T0 .99655 75505 70 1.C0%a3
o - 22332 £ 02 ~ 00320 £6%22 10 28312 26052 14 2732 AR A = _AELE *

. 57 Y37 ¢ OR - 01082 96978 TO .99101 95916 10 1.00162 .P6855 T ", C102.
53 .78514 ¢ R - ,01152 97362 TO .66 .96211 10 1.00815 95059 10 L.t 9r,
Y 222235 2 02 - 212721 Q4444 TI0 22184 25324 10 10067 LT T v 3
¢s 73117 4 OR - 01407 96510 TO .99728 94902 10 (.0133%7 BT T N0 %E
T J¥8L% o+ OR = 01817 95500 10 1.00466  .94957 T0 1.02297 ISVIC T T
RS- 2LLL2 2 = L1842 22528 IG 94238 20252 10 28144 432 1- 2223

": ’ e i i - -
.
e AN 9 Ry, L '
. otV LTIl T e Bt e IR L ONN D W VY
’ A ') g 1 1w, V1 EIT U TR I € 1 PSS e

? W T
t 8w e e

' 4 e +

wf I

il e lon e %




S v Si— S ——— —— - —— >

. —— . ——

KENO4LCM VERS.2.1 (10/50779) 05712780 UB.3%.55 Fhot 3

15§ A CARD IMAGE LISTING 0F TVE INPUT DATA

COLUMN MUMBER
1111111111?2?222??2“31?‘5133 IVLLLbbLLL0455555555 556666886645 77TTT777778
1234546782012 3456282012 34SA7R 7012345 8789012345472 20123454 732012345475 7012346567870

TITLE (88250, 20X20X6, REFL .3xw U(L)O? RODS4POLY, 37GUS/L , H/U=3,NORMAL “WEBB)
%5 301 % 123 #n"17 5 4 14 zn an

=17 0 0 2000 U

1 10001 7.02437-3 1 60002 3. 51?14-3 1 eocos a 68&97-3 1 =922351 9.48507-5
1. 922%R] 2 24L743-%
2 61002 003721 2 260001 .NB3491
3 11001 8.1-4 3 81005 2.42-3 3 120005 4.1-4 3 130000 2.3-4 3 140005 'S.2%
3 190005 1,24 3 247001 9,-5 3 11001 1,-15 3 81003 1,-15
% 11001 .00%55 4 61002 .0cUZ & BIUDS .035° 4 1460005 L0017 & 120005 00183
4 260001 1.93-4 4 130000 5.56-4 4 190005 4.03-5 "4 110000 1.63-5
S 11001 _.0724533 S 61002 039714
6 130000 6.027-2
7 11001 3.33715-15 7 81003 1.65858-15

L B 1002 315914 8 20000% 1,0471=2 8 25000 1,7%21-3 8 260001 6,036-2

| 8 280003 6.4834=3 8 140005 1.674=3

L 9 10001 1.-15 9 eonoz 1.-15 9 80003 1.-15 9 -922351 1.-15 9 922381 1.-15 .
LYLINOFR 1 14,405 161,29 0, 1222

CYLINDER D 14.605 161.27 0. 1232
| CYLINDER 2 14.757 162.56 =.3175 1232
. LYLINNER % 14,257 172,173 =-.317S 12%2

| CYLINJER 3 28,423 177,178 =10.473 1232
| CYLINDER 2 28.575 177.33 -10.56% 1232
| CBaln 7 2R, S7S -28.575 28,929 =28.92S 1722.3% -10.4% 12%7

| REFLECTOR & 6R30. 3N
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e 9 a8t =%

2.585L548-01

PP ISR S ——

2. 77474 41

"4

AEL
Sade tibkdon wded

Vi ok e 9. 774208 ) Mt PP R
DN b A 1o G WAL s i AT ) G,
1416500 400 P07 0 =) A’

1.8538580 +) 9. 78417 - - P

DR, PG 10 S 1 Ll W, ™ 4. P A SRR

“e
7. VL

V13820 ) Y 2% 5E wi) 7.76553L - €.2%)%e "
? 40045 3¢ o) 1. 735508 +0N 9. 77952601 6. 341310 e
- NI Ny 3 3 71 SRR 5 £ 0 3 ) 5 110 IR, i 7. ¥ 31 SR W, 1 3 3 4 L 3 & TN | DUg—
s 1.02977¢ o0} 2.072217€400 9.783 21801 H5.165¢9E-03
.9 R.95792€-1 2. 113176400 Q.27 3% - 6. 28344E-03
~ = 2.35554¢ -0 2.15800€ 400 Q. 76248001 L£.211746-03 D s
Pl 9. 8740 E-01 2.19750E +00 9. 76425601 6.087 44805 0.
pL4 2.7571€-0 2.24033€400 9.76584E-C1 5.97755€-03 0.
AT Q. GLLS0E -0 2.28%126400 9.742530-01 3.823100-03 G v | s
54 1.013206 00 2.3¢3176+G0 9.779576-01 S.A34h7E~05 0.
55 ?.94%12c-M 2.370%3£+00 9.77335e-01 5.732779€-03 0.
KENO4LCM VERS.2.1 (10/30/79) 0571274
°6 9.88434F-01 2.41500E+00 9.77589€-01 5.62935¢03% 0.
57 _9.214428-01 2 LSAL7E 400 9.724785-01 §.52717:-0% 0.
53 9.92515:-01 2.50067E+(0 9. 77 165E-01 S.43621E03% 0.
59 1.00281€+00 2. 54667E+00 9.751845E-01 5.356106-03 0.
TR 9.934122-01 2.58750£+00 Q.73452C-01 S 26957603 . 0.
61 9.513126-01 2.63¢575+00 9.779706-01 S 1y 27E=J3 O.
62 9.212428-01 2.67453E+00 9.770476-01 5.19726E-03 0.
A 92.344706-01 2.21342£400 9.243425-01 8. 14074603 Q.
64 9.85 5854601 2. 760008 +Q0 9. 76542501 5.0:0518-0% 0.
65 1.00505F +00 2.80483E+0N 9.7697SE-01 5.019656-03 0.
AA _2.822345-01 2244875400 Q27077601 4,94128¢ Q.
67 1.006% 7€ +00 253321 7E+00 9.775556=-0" 4530246 0.
A8 9.564506-01 2.93133E+00 9.77217:-01 4.82203:-03 0.
4y 9.923455-01 7242640 LLAE-DY 4,754955-03 0,
70 1.03521€+00 3017876400 9. 732 756-01 4.76070E03 0.
7 9.944126-M 3.058505+400 9.785276-01 4.69721€-03 0.
22 Q. 2r>E-0] 3,100%26400 9,72452€-01 4, 4620276-03 0.
73 1.023756+00 3. 14167E+00 9. 77026-01 4. 60570603 0.
74 9.880486-01 3184336400 9.792146-0 4.564620E-03 0.
25 1.021185+00 3,229318400 2.7972320-01 4,520706-0% 0.
76 9.86553E-01 3.27200E+00 9. 79554 E=01 4.45972E03 0.
77 9.53352¢-01 3.316176+00 9.795316-01 4.614046-03 0.
75 102104400 3,3983%6400 Q.20104E-01 4,.393415-0% 0.
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