
* . TELEPHON 31U 4.937-469
._,^9'' -^CORPORATIOM '

A COMMERCIAL PRODUCTS DIVISION / ROUTE 21A, HEMATITE. MISSOURI 6347
, - ,.- . - .TELEPHONE 314.937-4691

January 14,1970 ' .TWX 910O760-1760

-1LLS.0/ '641.

*r. Donald A. Vussbaumer, Chief - ' --
Source & Special Nuclear Materials Branch -'/
Division of Material Licensing
4915 St. Elmo Place - -- 'ota

* Bethesda, Maryland 20014

Subject! Shipping Container. todel UNC 1484

Reference: UNC Model 1483 approved under Special Nuclear Material Licenses:
' SN1-33, Docket 70-36, Amendment 71-12

SNM4-777, Docket 70-820, Amendment 71-12

Gentlemen: ' - ' ' ' ' ' '

United Nuclear Corporation respectfully-requests amendment of its licenses
-SNMI-33 -and SNNTh777 respectively to include the new shipping container model
UNC 1484. This container will replace the model UNC 1483 when it's DOT
special permit expires in February 1970..

The model UNC 1484 is similar to the DOT specification 6L package. -How-
ever, the model 1484 is designed to ship up to 25.4 kg U-235 almost double
the limit (14 kg U-235) on the 6L.

- 'In support of this application, pages 1 through 3 dated Januaryl4, 1970 of
- Subsection 703 are submitted. These provide a full description and safety

'evaluation of the container. The nuclear safety. evaluation is based on
calculations performed at the Research and'Engineering Center of United
Nuclear Corporation. The results of these calculations have been summarized
in a TWX to permit an early-submittal of this application. The formal-com-
plete report will be forwarded by January 26, 1970.
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xs. Mr. Donald A. Nussbaumer.

Page Two

Januaryl4, 1970

-To assist processing our.request to the DOT for special permit, please

forward copy of your approval to:

-Secretar
Departme
400 Sixt
Washingt

y, Hazardous Material Regulation Board

ant of Transportation .

ah Street SW
con, D.C. 20590 . - . . .

Respectfully yours,

L J..Swallow, Manager

.Nuclear & Industrial S,afety :

* LJS:jb
Attachment.

.AEC (7)
_. . DOT. (1)

, , _, . . . ... ... r



U<V UNI -T MNUCLEAR
| .I. C O R 0 R A TI O N Issued 1/14/70 .

A

/

.Th S': ' .M-3 D c.qt -.70 ..

LICENSE SN-33, ocket: .70-3.6 . . .Supersedes New
SNM-777, Doocket: 70-820

SECTION:- .700 - TRANSPORTATION Aproe.ub s c t i o n 7 0 3 , Sg CA p p r o v e d N

-Subsection:' :703 -Shipping Containers-' ..-
. , .. . . Amendment No. -

703. Shinping Containers

.1. -Container Model UNC 1484

-2. ;.Description

- . .

Details or the package are shown on UNU Drawing bbUUd-4U1.

'The package is similar to the DOT specification package 6L with
..the exception of the insulating material and.flanged closure of
the inner containment vessel.. These-differences are beneficial.
as demonstrated in the-structural evaluation tests and experience
with'other containers with these same'design features.

'.3. Description of Material and Quantity per Package

. The.material 'to be shipped is uranium as dry oxide and compounds
of all U-235 enrichments and which do not decompose at temperatures
up to 7.500F. The radioactive thermal decay energy output does not
exceed 10 watts. The material has *a maximum bulk density of 5.3 kg
U per liter.. .. . .- . . . . .

Maximum quantity per package is: - .

a) Fissile Class I None.
b) Fissile Class II and III

Maximum net weight 29.:5 kg
Maximum U-235 content 25.4 kg

Number of containers per shipment: ,

a) Fissile Class I - .None.
b) Fissile Class II

' Transport Index is 1.4 units per package. (Maximum of
.36packages for total of 50 Transport units per shipment.)

c) Fissile Class III - 7.2 packages.

'~¶ * N <''Xd,

Fi , as III

1977.'- .
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I l -b L A -0

UNIT> NUCLEAR
. C O R .O R A T I O N. * I Issued 1/14/70

LICENSE: SNM-33, Docket: 70-36. _ - _ t Supersedes New

.' .' SNM-777,,Docket: 70-820 .
SECTION: 700.- TRANSPORTATION [_Approved

- Subsection: 703 - Shipping Containers Amendment No.

4. Nuclear Criticality Safety.'Evaluation

a) Individual Container - -
. . I

. .. . p

The individual container is safe in.the event of maximum
credible water moderation and full water reflection.
Reference NED-414.

.b) Array of Containers

Normal Transportation:

* Results'of the hypothetical accident.test permit assumption'
that no water inleakage occurs. Therefore- product is dry.
and interspersed moderation is only that provided by packag-
ing materials. -The maximum number.of containers :per array
for an array K eff of .90 is 180. Reference NED-414..

Allowable number of containers per shipment is therefore:

* Fissile Class II
' Fissile Class-II.

A__ AARON PLE 2 Ac

',36
72 -

tAXLccUtLLL %.ULLU LLJ.LV;

The hypothetical accident test demonstrated no water leakage
in the inner container.

Assuming product is dry and maximum credible interspersed
moderation, the maximum number of containers for an array
K eff of .90 is 180. Reference NED-414.

Allowable number of containers per shipment is therefore:

Fissile Class II
Fissile Class III

*90
90

I

The normal transportation condition is the most restirctive
case and will therefore be used to establish shipping limits.

v

. - - .. .. .
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Ir' ITr2A M . nAr2. A Tr u I 1/14/7

A.
/7:-.

I.

/

-- LICENSE,: -SNM- 3 3 Docket:7 -70-36 upres Nw
SNM-777, Docket': 70-820 -

*SECTION:' 700 - TRANSPORTATION .Apoe

-Subsection: 703 - Shipping Containers Amendment No.

.5. Structural Evaluation'
. . . -i

A. -Package

-The package prepared as for shipment was subjected to the
hypothetical accident test-conditions in accordance with
.1OCFR 71.36 and 49CFR 173.398(c). The net weight of the
.contents was 65 pounds (29.5 kg). Pictures 1 and 2 show,
the package partially assembled.

B. Results of Test

L. 30 Foot Drop Test

This test is shown in pictures
the outer container was dented
to the inner components and no

---I

3 and 4. The bottom of
but there- was no damra'ge
shifting of load. .

2. Fire Test - 14750F, 3.0.1finutes

Pictures 5, 6,.7, 8, 9, .10-and
fOc i -0

11 show the~test and

The outer 1/4" to 1/2" of insulation and the plywood.-
discs on the -ends were charred. "TmPlt 1 temper-
ature indicators placed- inside the inner container

* near the top -and bottom indicated a maximum temper-.-
*ature of approximately.200'F. As can be 'seen from
the pictures, the~product containers in the inner
container were not charred.

3. -Water Immersion Test - 3 Feet -for 8 Hours

There was no evidence of inleakage of water.

* 4.Puncture Test- 40" Drop on 6" Diameter Cylinder

- There was no puncture of the outer container.



1\71

1\34 70

*TO~ L.d'.SANcW C HE-A'IITE

FRox: &.t.- -U.ING ELJ SI~O;;D.'.

I T I CAIVI ITY A1,YALYS] S SH I VPI NCON TAIE, C [,I,- 4~1

ERYOUR' FEOUEcT., FOLLh VI IG3 I E SUMM~ARY 'OR CALC L -T O'ST EFFRTED'

* INDFT4J L D -'h-41 4. 
.

.. COATAINEp Ac -PER DR AVWING &6O01E~-O

1 . 2

FUL U 23 5ENIR ICHK EMT. .j ..
7

UP 'N Iti U B UL-K DENSITY

5.2K G U\LI1TER (I TE

40 -KC U\LITER CtJO-2).
1~~M HO?~CAL PkART ICAL. DEt I TY IS E9 .C6 G.UL I T

K~I wM LO'ADING -29.6 K G PRODUCT.

5. -PROPICl. .4 ?ACKAGIED I S DRY'.

:. PAl 87Yc A P E TFULLY RErLECTED BY WAT E-, A ND A 30 Cv; THICK ;PT ER

E L ECTbR IS 'PLACED AROUND TE OUTER CONTAINER. WALL 0r .IF.

INDI V I DUAL CONT.4I1 rF P

REcULTc..

INDIV rAL C.NTA 1 i, 
. .

...

H\tJ- .
EF L CT OFR VPOV IDED BY CO0NTA I NE7R~ MATERIALS AN D OUTER 30 C -'X

OF I .A 1 ER'

I INF INI T I E =. ;.-2

-K. 0.372
.1-;U 3 C1X:-Ti b ?SSIBLE AT MAXIN~eth EUL-K DIENSITY)

R7ELLEC1?TO - OUTER .CONTAL HA.TER FLOOD.ED ANPD OUTE:R 20Ci
OF l.AlT

- INFINITE = 0.954

K EFF = 0 Continued on Page Two
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. ,Package. UNC 1484

Structural Evaluation Test Pictures .
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-Packag UNC 1484

Structur al Evaua'tion 'Test. Pictures
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Package' UN 1484 ''
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* Page 5 of 5*f
*.~~.. -- Package UNO 1484,L . .~t
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