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MALLINCKRODT
« CENTEAL 1-8980

, NUCLEAR | SAINT LOUIS 7, MISSOURI . U.S.A.
CORPORATION :

M, J, C, Delaney

i-dvision of ldcensing ané Hesulation
Y, Y, Atomic knerygy Commission
Zfashiz._;‘bon 25’ Llo Cc .

SULJECT:  Extension of Sike33 to include a birdcage
for the shipment of W'g in 8" diameter cylinders

Gontlemens

~e have recently been informed that UFg enriched betwesn 3,75%
and 12,5, will be Sup.lied in 8 inch diameter eylinders. The
birdeage required for the shipment of this cylinder must be
sup.lied dy ilallinckrodt.

Lnclosed 1s & copy of a report titled, "sirdcage For Eignht Inch
Digmeter UFg Cylinders! ‘ihis report desnribes the proposed metnod
of shiipment and the nuclear safety of such a shipment. As pointed
out in the repart all shipments will be made via exclusive use

the truck with a meximum of 2 cylinders par truck, '

Ws are respectfully requesting extension of our SM433 licenss to
include the shipments of Wg as described in the enclosed. Teport.

Fleass let us know if you require additionsl informtion in crder
to aiprove this extension. .

Reszectfully yours, &
HALLII.CKRODY NUCLIAR CORPPORATLON
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g} THE WORLD'S FIRST AND LEADING PRODUCER OF NUCLEAR FUELS
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| BIADCACE FOR EIGHT IHCH DIAMETER Ur. CYLINDERS

Futura shipzonts of UFg enriched between 3.75% and 12,5% will be mads

in en eight inch diameter UTg cylinder. This is depicted in Figure A (6)
on Page 32 of the 7ID 7019, "CGuids to the Shipment of UB3% Inxiched
renium Materials”. Data pertinent to this eylinder follows:

" Dimensions: 8" I.D. x 48" High
Capacitys UFg = 250 pounds (11l kijograms)
U228 o 21,2 pounds (9,6 kilograms) st 12.5% enrichmant
" e 6,3 pounds (2,88 kilograms) at 3.75% enrichmant

Sinse this cylinder is owmed by Union Carbide Nuclear Cgipany (as agents
for the Atomic Enargy Commission) it is assumsd that this cylinder has
already been licensed snd no further comment on this cylinder is requiraed,

.- It is planned to ship the UFg cylinders, described above, by -exclusive
\ use of the truck. To provide the necessary spaca between cylinders, it
\\ i3 planned to package the cylindsr in the birdcage shown on Mallinckrodt:
Draving Ho, 3226=3. This is the same birdcage already licensed for the
shirment of UFg in standard MD cylinders,

Jt is generally known that UFg wlll react with water forming UO;F,3 coae
seqQuently, extrems care is exercised to keep water away from the UFg
resulting in a water content very much less than 1% by weight. If a2 .
1% wator content is assumsd the H/U235 ratio at a 12.5% emrichment is 3,1;
similarly, at an emnrichment of 3:;75% the H/U23% ratio is 10.3. The
limited safe mass, as listed in Teble III of TID 7019, corresponding

to the sbowe moderation is 1 kilosrams of U%3% and 4,5 Klograms of

Us3s, respactively., Comparison of thess quantities to the actual capacity
listed sbove shows that each cylinder will contain less than a limited

safe quentity determined for extrems conditions. Tharefare, the cylinders
may be considered under conditions of mass and moderation control. Thus, -
a multiplication factor, X, of .65 may be assumed, and the maxirmm permis-
gible s01id angle is 2.5 steradians as per paragrsph 2z on Page 22 and
Fig‘n'e S of ™D 70190

As stiown gn the referenced drewing, the overall dimsnsions of the bird-

cage are 3'-1-1/4" x 3%1-1/4" x L *=10" high, The inside dimeonsions of

a stendard trailer are 7%-11" high x 7'-8" wide x 39%-~7" long. Comparing

the birdcage dimensions to the traller dimonsions it can be sesen that only

two rows of birdceges in a single layer can bo losded. Under these conditions,
no more than 2; birdcages can be loaded in & trailer,

The interaction solid angle was calculated in accordance with Figure Bl

in Appendix 4 of TID 7019, For the single shipment of 2; cylinders the

solid angle subtended by the most centrasl unit is 1.39 stersdians., In .
the event & twin shipmant of 2\ cylinders is placed along side, the max-
imum solid angle is 2,37 steradians,
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Mrdeare foy eipht fuch diamsiary Uy Splinder
rape 2
On the sacgis o: thae &sove discussion, tie safety of a 24 cplinder
shipment can be summarized ag follews:
l. iach c;li Wder conteins less than the limited safe mase
of U235,
2., The dimensions of ine birdcage makes doudble staciiing

3.

Lo

on the truck impossivle.

Tne spacing provided by the birdecage is more than enough
to make the shiprenit szle in the event a second truck with
ap identical shipment is placed along side,

The safety lractors innerent in 1ID 701S have ir nc way

been reduced.




