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Mushington, D. C.
™ SUBJECT: Special Nuclear Materisls Licemse No. SKM-33

Doar Mr. Johnson:

Roference is made to our Special Nuclear Materials ILicense No. SNM-33
a3 amended and mere particularly to that part of the license dealing
with the operation of our uranium dioxide unit specifically l:l.mited

to a maximm of 3% enrichment.

~ Since the issvance of this license as amended we have had inquiries

. firom tims to time regarding the conversion of uranium hexafluoride
t0 uranium dioxide at assays between 3 and 5¢. We have carefully
examined this facility and find that a mode of opermtion is available
in the equipment as currently installed which, we believs, mkvs it
possible to operate safely with assays up to 5%. o

_ ' A description of the propossd msthod of operation is attached along
o with pertinent eriticality calcnlnt:l.ons. .

Ve: specifically requesting an amendment ‘to 81!4-33 which will in-
clude this method of operation and mit us to_operate this particu-
lar facility at enrichnents wp to. €.

We would appreciato your ;n'onpt considorqtian of the enclosed applica
tion., If any additiomal data are required we will be glad to furnish -
same on.short notico :ln ordtr to expodite the issuance of this

ansndmsnt, Lo _
Yery'”truly yours,

07/%2/47 S '_f}m%au

Frederick M. Belmore
Special Asst:. to the Preside

mB:dy - . .
Enclosures '
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Pmsont :u.cenaod mcedms :for 3% paa i smm aasay. :
Bziaﬂy, our cnmm. 1iccnse as amndnd permita us to Operate installm:l
. equipment using wranium hexafluorids-as the ‘feed mterial w 1o 3% asm1ye
“The uranium hexafluorids ‘is received from the Commission in MD type -~ -
-cylindsrs measuring approximately 10" :in diameter by LO" in length, each
--wl:!ndor containing & limited safe batch .of ‘the particular assay :Lm‘olvad.
The" quind.r 4ds:-heated to: completoly 1iquify. he  Wre. " The UFg is then .
f:lthdntn ‘as 4 gt and ‘hydrolyzed as an Andividusd ba'beh. pmc:lpitatod _
ud,ﬁltmd !heiﬂnnt:!.tyofﬁuhtehunmuimdthrm@mﬁw oot
oocu:!.ng "tp_:l.nnure cxd.tica]iw eontrol,’ J.tt.er Tiltrationthe: cnt:!rc o
, “batch iz‘lcaded dnto a drying oven'to: accoq:liuh ecuphte moisture remival.
L _."Tho -product is ‘then loaded into.a furnace box where the fimal reductic to
- 7l wrandum diexdde occurs. After: cooling, the prodnct in the box is unlonded,
0 7 .ground, and packaged in an individusl container. - 'The containers are .siored
. " ' 4n suitably designed and approved birdcages for storage and shipment.
> Thase birdcages maintain e spacing of two feet betwesn edges of individual

contumrs to prevent a critical accident,

B. Pmposod node of operation for 3% to 5% assay.

The experiance gained in Operating thia plant mr the past year has d1dd-
cated to us that modification of our method of operation should permit
conpletely safe operaticm using uranium with up to 5% Uggg content. The
proposed method. of oporation wounld be as follows: .

’

1. Mreoe:l.ptofm?g."

For assays from 3.to about 3.9% the WFe wonld be requested in the.
standard MD cylinder currently msed, with sach cylinder containing a.
1imited safe batch for the assay involved. This would ccover the range .
of from 88 down to approximately 52 pounds of U contained per .cylinder.
For assays frox 3.9. to 5% the smll (approximately 6% diameter "always
safe") cylinder wemld be the yequested shipping container.far the UFe,
each.gylinder to contain not more than the limited safe batch. 8ince
this cylinder will only held 60 1bs, of Ufe, less than:a limited safe
batch would be contained in the cylinder until an assay of approxi-
mtely k.6% was obtained,. abm ‘which assay the qu:l.ndtr mmld oontn:l.n

less thnnafnllchargao'_ .

2, Hydrolysis opontion. -

The hydrolysis opentien would be carr:l.od ont 1n & manner :ldcntiaal to
that used in our normal operation. The individual cylinders would he
 hydrolysed as a complete batch and the batch moved forward to the next
" operation before the next cylind.or wonld be placod in tho hood h

to hydrolysis.




e X!

To]lwing the hydrnlym and precipitation the batch would be filtered

-ontheeurrently installed filter press to receive the entire charge
.of #61ids. ‘The filtrate wonld be .handled in'a manner :I.dentical tc that

._{-now ulplnyad nndar the 'prasent terns of owr license,

' Ve.cutrently have two-drying ovens installed in this production ares.

: ‘

e m ‘adjacent :sides of thess ovens aro aopa.ra'bed by tlighﬂy nore *thn.n

_lower-pertion-of ‘each oven for. individual batches, the two ba

~4nches’to insure. adaquta -spaoing to prevent nuclear :interectien

:betwsen batchos,  The ovens comtain’ 16 Ehelves on 3 7nch .centers, . :Far-
p’cration boman '3 and 5% enri.chnent e are propoaing m)d.ng,'e csen=
y. 40 ovens.out ‘of each installed oven by bloéking off the center

*oiaht trays w:l.th ‘steel bars. . This would allow s 1o use ﬁa upper f:i
5 -

e Ang ‘separated by 2l inches of - blank space which is adsquate to prevent

5.

&

nnclou' :!ntemction.

nadnction Furnace Operation.

The furnace box as currently licensed is 1oaded with one limited safe

batch per cycle. We are proposing for operation between 3 and 5% assay
to essentially duplicate the technique described for the drying oven.

. These furnace boxes receive a maximum load of 21 trays in three tisrs

of seven each. For operation in the 3 to 5f¢ range we are proposing
essentially to load the box in such a mammer as to make it two furnace
areas, Seven trays of prodnct cr a limited safe batch, if this is con-
tained in less than seven trays, will be loadsd at the back of the

reactor. An empty set of seven inverted trays will be placed in ths

center section of ‘the box and anothsxr seven trays or a limited safo
batch, if contained in less than seven trays, will-be placed at the
front .of the reaction box. This will maintain a spacing between the
two batches of a minimm of 16®. The mmterial enters the reactien box
following a drying operetion which.-essentially removes @ll moisture.
(Analytical informtion collected over the past few months has indi-
cated that the product at this point has a meximum HsU'ratio of th).

" The reduction furnace operates at a. ~tempersture well in excess of |

250°F at all times and during the courss of the reactien the H:U ratio
is continually reduoed. to essentially sero at the end.of 'ﬂm mc_t:l.on.

Under -these circumstances we feel that a spacing of 16" between:
--batches and the low H:¥ ratio :!.nsurou complete nuclear.safety.  This
-concldsion, we belieye, is furthsr substantiated by calculations made

onthe basis of eriticality data obtainsd -from Dre. A. D. Calliban cn
.92 enrdiched UsDp moderated by Sterotex. :mese calcn.'lations are -
attached a8 Qapend:l.z I. . _ ,

F:Lna.l Packaging

The furnace box i'onowing the reduction cycle and cooling will be
unloaded as two separate batches. The first group of seven trays at.
the front of the box will bs unloaded, ground, and packaged as ons .
lot, which lot will then be removed from the packaging station prio:r
to the unloading of the second batch. The individual lots will be
stored in birdcages of approved design to prevent interaction betweson
batches prior to shipment and during shipment.



Baaod .on "'thu abm proposed mthod of operatian and data. callectad during
the  past” few months “of production onmaterial below 3% we believe the.
‘plant facilities to be ‘entirely adsquate: for handling .UFe at enrichments
bétween 3 and 5%, We believe the conpariaon with Dr. Callihants data

e wbstanthtoa these tonclusions, .




Amoniun diuranata cake from tha d.ryer has been shown mpeatadly by analysis

1-."
' , to_contain L hydrogen for each uranium atom asa mz:!m H:U ratio.

N 'Iray upacity 4’ the mdnntion .furmce hy‘actml p]a.nt emrianoe has bean
.ahm 1e: be be'brnnﬁ and 12 pmda ot' VOg: prodnctidspond:l.ng.--upon'the typo

i i, 855D, , taken on'k.§%:-enriched
u.o. :odarated by Sterotcx a.nd talmn on a, cubic structure m pu:thl].y

' 1isted belows = | _
H/X Density grams Uj‘@:ber Critical Mass, l;g
| s 83 8.8
160 . ’ . ' 79
245 55.5 | [
32 ' ' Ly 3.9
__g_tgatimu

For the pm-poae of our safety calculations on our furnace box opemtiona » W8 are

-agssuming the Io]lowing: , .

“ 1. -Bocause of the possibility of error in nna.]:aes we are using 831 HiU ratio
“4n the following caloulations., This values should not change with assay 11-
though the oorrasponding H/X ratio will be offected by assay.

2. & maximum tmy loading. of 15 lbs. U0, will be assumed. The maximmm m:nbcr
. . et traya under the aperating conditions deacribed w:L'L‘I. be J}a. : A

= .

. 'On.len:lntionsx

Therefore, bassd on the above facts and au\mptions, fhe H/I rat:lo :l.n our .furnace
box will have the following va.luaa: o . _ ‘ . ‘

.4t3$enrichmnt 8:1 - o
T 'ﬁ 2674

N

At 5% enrichment - 8 x1 - 150._



N Appendix I.
I,

"'""*;;'nn. mz:hmn qmntity of UU: in the furnace will be 1)" x 15 210 1bs. TO,
.-;'mxaez = 181.8 1bs. of U . S

ST "5'-'1‘__8&- --8.81' £v
e namg R RESET

Therai ore, at 3% enrichuent the box' ocm.ld contain a mximm of .
‘3’83.81 x .03 2.511; kg or “Upas _;;.:.3.;:- Ll
at th%l‘- enrich-ent the box could conb;m 8 nxim ot
83.81 x o0l = 3.352 ke of Taap | '
" at 5¢ enrichment ‘the box could contain a maxirmm of
83.81 x 405 = L4.1905 kg of Upss
) It should be pointed out that in all cases the i‘m;nace box 1oa.ding anticipated
in actual operation will not attain the maximum quantities so calculated and the

main purpose of these calculations is to demonstirate the inherent safety ol the
proposed operation allowing ample safety margins with regard to both moderation

and quantity in making the calculations,
Although the uranium is not uniformly distributed in our box, we believe a cal-
culation showing uranium density is warranted. To simplify this calculation,

we are assuming (a) the urenium to be wifermly distributed in the box and (b)
two asets of trays not separated by a bhnk tray spacing The volums occup:ied.

by the wranium would be, therefore s
ILH x 327L x 21%W = 9,408 ind
9,108 x 16.367 ='154,169 nl or -
‘ © 154.2 liters volm

The Ugys deneity at 3% enrichment oonld be

The U;u density at 4% enrichmnt could be

% - 2.7 g/ mximm

The Upap density at 5% enrichment could be

k1505 grams _
1TT“EL'. Titers 27.18 g/1 maximum




_i'_"_-'-concluionsx

m abova cglcu]ations based ‘on actual operating experience with this equipmsnt

‘dndicate: _
1.’ That the quantity of U,ss contemplated in the resction box at the density

3.

.."5'Sin°° in' propo
by a winiwnm of 16% between halves, we fesl, -therefare, that the proposed

and H/X ratio which are to be expacted fall well below the critical walues

. .-cbtained by Dr..Callihan's research on & perfect’ cubic ‘structurs by a factor
"-_;;_;_.c\t npproximtelyzin_ avary case ao calcnhted. R o

ud opezgtion con*enphtea a division of the qmt:l.ty of T

operation affers considsrable safety factor and that no single mistakn
could cause a critical accident.

Since exch batch being processed will be of limited safe qQuantity, aml will

maintain its identity throughout the process, we believe the proposed mode

of operation is adequately protected from a safety consideration by at
lsast two independently controlled factors.
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