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Mr, Lysll Johnsen {8‘@ ~
Licensing Eranch ST 0
Div. of licensing & ERegulstion @
U, S. Atomic Engrgy Convzission NP

Washington 25, D.C.

. SUBJE3T: Special Nuclear Material Licemse SNM-33 ~ Shipping Containers for

Fugl Elamants
Dear Mr., Johnson:

Mallinckrodt Nucloar Corporation is preparing to nmonufacture for Allis-Chalmors
saveral thousand fusl pins containing U0 pellets of naarly theoretical density.
These pins are zpproximataly 18" long and 7/16" diacmeter. Each pin will contain
255 grans of U0, at 1.8% enrdchment. We propose to package 170 pins in g water-
tight drum which has been thoroughly tested by the military services of the

United States. The pins will be supported in this drum by polystyrene fcar dune

nage. Each drum will, therefore, contain
255 x 8815 x 170 = 32,216 grams U
32,216 x..018 = 667.89 grams U=3s

NOTE: Ildmited sefe qﬁmtity.ot 1.8% assay uranium is 135 kg
U par table XVII, K-1019 Part Delsted,

The rechanicel details of the package are shown on Drawing No. 3369-4 which is
atteched. The centrel drum holding the fusl tubes has the Military designation
AN-8025<-20 end 3= equipved with s heavy bolt ring closure to moke it water tight.

The cuter drum will be a standard 55 gallon drum of commerce. Mechanically, this
structure is wery similer to one which has besn given stendard I.C.C. 4 t. drop
tasts by Mallinckrodt and it is anticipated that prior to Buresu of Explosives :
permission to use this container similar drop tests will be performed on this '
structure. The 55 gallon drum will be equipped with & qni.ck-lock closure end aJ_,,

. gasket to insurd water t.i.gbtnau.

The raleulations below are & comoarison of the s0lid angle subtended by a central
édrum dn & close packed hexageel sryay with ths soiid angie subtendst by iie
stanclard 20" birdcage used by the Atonde Enerpy Commission ond ite contractors

Lor 1he put 15 years, This 207 birdoniia used for shipment of & meximm of

5 kg of U338 per cage.
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0~ 29°30
gin & = 0.1,934;

2 -2-% 8in @ = n(-a——gnzllo:f) x 0.4S34

& 2 = 5= 3.3150 steradians
3.,3159 = 26,3888 of L7 steradians.

For the 20™ birdcage of the Conmission and its contractors, using the sams method,
we must consider & nine cage array in a single layer square.

-~

2 3 is for adjacent containers - Ngh 2 1s for the corner containers.

F or-7 s

O = arctan ﬂl"875)2 <+ (205)2 - 0.3623
15.125

9 = 19°55¢
sin 6 = 0.34065

sox = Potn 0 - BEEE x doss
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S, m 23°107

sin 9, = 0.22778
7

Z .- bty « bty = 25118 steradians

g‘x '-75 ’ = PR YA
23. 2'57— X 0.227!’8 O.lu>0

2.5238 = 20.5% Lo

NOTE:

Thage celculations are made for e singls layer arrays; however,

the drawing of this birdcage distinctly shows stacking lugs on

the top side of the cage.

It must, thersfore, be assumad that

these birdcages are in fact staclied whea used by AEC contractors

for shipments of large quantities,

The solid angle calculated

above would be very conservative under these circunstances..

The following teble compares the proposed shipping container with the standerd 20"
AEC birdcage on a series of pointss

Water tightness
7235
Carload quantities

Edge to edge
spacing

Soldid angle
subtencled

Materinl to be
shipped

Proposed Shipping Ceontainer

AEC 20" Birdcage
One gaskot

11.5 kg
1000 kg U835
10.5"

- 20.5% ot Lo

Solid uranium metal ar com-
pounds - any enrichmsnt

Double drum, both gasketed
0.688 kg

L7.16 kg U335

13,5"

26.,4% of L

U0, pellets in sesled aluminum
tubes
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