Q

East Building, PHH-23

U.S. Departm?nt 1200 New Jersey Avenue Southeast
of Transportation COVPETENT AUTHORI TY CERTI FI CATI ON Washington, D.C. 20590
Pipeline and FOR A TYPE FI SSI LE

Hazardous Materials RADI OACTI VE MATERI ALS PACKAGE DESI GN

Safety Administration CERTI FI CATE USA/ 9342/ AF-96, REVI SION 0O

This certifies that the radioactive material package design described has
been certified by the Conpetent Authority of the United States as neeting
the regulatory requirements for a Type AF packaging for fissile radioactive
material as prescribed in the regulations of the International Atom c Energy
Agency! and the United States of Anerica2?.

1. Package ldentification - Versa-Pac VP-55 and VP-110.

2. Package Description and Authorized Radi oactive Contents - as descri bed
in US. Nuclear Regulatory Commission Certificate of Conpliance No.
9342, Revision 1 (attached).

3. Criticality - The mininumcriticality safety index is 1.0. The nmaxi mum
nunber of packages per conveyance is deternmined in accordance wth
Table X of the I AEA regul ations cited in this certificate.

4. CGeneral Conditions -

a. Each user of this certificate nust have in his possession a copy
of this certificate and all docunents necessary to properly
prepare the package for transportation. The user shall prepare
the package for shipnment in accordance with the docunentation
and applicabl e regul ati ons.

b. Each user of this certificate, other than the original
petitioner, shall register his identity in witing to the Ofice
of Hazardous Materials Technology, (PHH23), Pipeline and
Hazardous Materials Safety Administration, U'S. Departnent of
Transportation, Washington D.C. 20590-0001.

C. This certificate does not relieve any consignor or carrier from
conpliance with any requirenent of the Governnent of any country
t hrough or into which the package is to be transported.

1 "Regulations for the Safe Transport of Radioactive Material, 1996
Edition (Revised), No. TS-R-1  (ST-1, Revi sed), " published by the
International Atom c Energy Agency(lAEA), Vienna, Austria.

2 Title 49, Code of Federal Regulations, Parts 100-199, United States of
Aneri ca.
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d. Records of Quality Assurance activities required by Paragraph
310 of the I1AEA regulations! shall be mintained and nade
available to the authorized officials for at |east three years
after the last shipment authorized by this «certificate.
Consignors in the United States exporting shipnments under this
certificate shall satisfy the applicable requirenents of Subpart

H of 10 CFR 71.

5. Special Condition - Transport by air of fissile material is not
aut hori zed.

6. Marking and Labeling - The package shall bear the rmarking
USA/ 9342/ AF-96 in addition to other required markings and | abeling.

7. Expiration Date - This certificate expires on June 30, 2015.

This certificate is issued in accordance wth paragraph 814 of the |AEA
Regul ations and Section 173.471 and 173.472 of Title 49 of the Code of
Federal Regulations, in response to the Septenber 15, 2010 petition by
Century Industries, Bristol, VA and in consideration of other information
on file in this Ofice.

Certified By:
% Nov 04 2010
Dr. Magdy El-Si baie ( DATE)

Associ ate Admi nistrator for Hazardous Materials Safety

Revision 0 - |Issued to endor se uU. S Nucl ear Regul atory Commi ssi on
Certificate of Conpliance No. 9342, Revision 1.
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2. PREAMBLE

a. This certificate is issued to certify that the package (packaging and contents) described in ltem 5 below meets the applicable safety standards
set forth in Title 10, Code of Federal Regulations, Part 71, “Packaging and Transportation of Radioactive Material.”

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation
or other applicable reguiatory agencies, including the government of any country through or into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
Century Industries Century Industries application dated August 6, 2010, |

P.O. Box 17084 as supplemented.
Bristol, VA 24209 S

4. CONDITIONS

This certificate is conditional upon fulfiliing the requirements of 10 CFR Part 71, as applicable; and the conditions specified below.

(a) Packaging
(1) Model No.: Versa-Pac in two configurations, i.e., VP-55 and VP-110.
(2) Description

The Model No. Versa-Pac is either a 55-galion (Model No. VP-55) or a 110-gallon (Model No.
VP-110) shipping container for uranium oxides, uranium metal, uranyl nitrate crystals and
other uranium compounds, e.g., uranium carbides, uranyl fluorides and uranyl carbonates.

The exterior skin of the packaging is a UN1A2/X400/S 16 gauge carbon steel material for the
Model No. VP-55 and a UN1A2/Y409/S 16 gauge carbon steel for the Model No. VP-110.

Both models use a 12 gauge bolted closure ring, 5/8" ASTM A 307 bolts and nuts, a closed-
cell EPDM gasket, a drum cover reinforced by a 10 gauge thick plate and V2" bolts (four or
eight bolts depending upon the Model No. VP-55 or VP-110, respectively).

Both models are strengthened with vertical stiffeners, two inner liners insulated by a ceramic
fiber blanket and a 4" carbon steel reinforcing plate on the bottom. The packaging’s interior
is completely insulated with layers of a ceramic fiber blanket around the containment cavity
with rigid polyurethane foam disks on the top and bottom of the cavity.
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5.(a) (2) Description (Continued)

A 2" thick fiberglass ring is used as a thermal break at the payload cavity flange. The cavity
blind flange is secured to the flange with twelve %4” bolts.

The primary containment boundary is defined as the payload cavity with its associated welds,
the containment end plate, the inner flange ring, the silicone-coated fiberglass gasket, the
cavity blind flange, and the bolts.

The approximate dimensions and weights of the packaging are as follows:

Model | Packaging | Packaging.| - Payload Payload Packaging | Maximum
No. OD (in.) Height Containment | Containment Weight loaded
(in.) Cavity ID Cavity Height (Ibs.) weight
(in.) (in.) (Ibs.)
VP-55 23-116 | 34 % 15 25-7/8 390 640
VP-110 | 30-7/16 42 % 21 29-3/4 705 965

(3) Drawings

The packaging is cohstructed and assembled in accordance with ééntury Industries Drawing
Nos.: :

VP-55-LD-1 Rev. No. 6, VP-55-LD-2 Rev.AAN'o. 8, Sheets 1 of 2 and 2 of 2.
VP-110-LD-1 Rev. No. 6, VP-110-LD-2 Rev. No. 6, Sheets 1 of 2 and 2 of 2.
5.(b) Contents
(1) Type and form of material
Solid, homogeneous (powder or crystalline), or non-homogeneous, uranium materials with
no free-standing liquids. Materials shall be stable and in a non-pyrophoric form. Density is
not limited.

Contents are iimited to:

A. Uranium oxides (U,0,).
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S(b)(1) Type and Form of Material (Continued)

B. Uranyl nitrate crystals in the form of uranyl nitrate hexahydrate, trinydrate or
dihydrate.
C. Other uranium compounds, e.g., uranyl fluorides and uranyl carbonates. Uranium

compounds may also contain carbon or be mixed with carbon or graphite. Uranium
carbide is authorized for shipment. However, uranium hydrites are not authorized for
shipment.

D. Uranium metal or uranium alloys.

Contents may be pre-packaged in polytetrafluoroethylene, aluminum, and carbon steel per
Table No.1-4 of the application. s

Payload materials shall have an auto-ignition temperature and melting point greater than
600°F. Materials with a hydrogen density greater than 0.141 g/cm® are not authorized.

(2) Maximum quantity of material per package
350 grams U-235 enriched up to 100 weight per cent.

The net weight of the authorized contents shall not exceed 250 Ibs for the Model No. VP-55,
and 260 Ibs for the Model No. VP-110. _

(3) Contents are limited to normal form material with the. A, value applied to the package. The
radionuclide inventory of the loaded contents, including U-234 and U-236, shall be less than
the calculated mixture A, value. - .

(4) Decay heat is limited to 11.4 W.

5(c) Criticality Safety Index (CSl): 1.0

6. In addition to the requirements of Subpart G of 10 CFR Part 71:

(a) The package shall be prepared for shipment and operated in accordance with the Operating
Procedures in Section No. 7 of the application.

(b) Each packaging must meet the Acceptance Tests and Maintenance Program of Section No.
8 of the application.

7. Transport by air of fissile material is not authorized.
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8. Transport of plutonium above minimum detectable quantities is not authorized.
9. Packages must be marked with the appropriate Model Number, i.e., VP-55 or VP-110, as applicable.

10. The package authorized by this certificate is hereby approved for use under the general license
provisions of 10 CFR 71.17.

11. Expiration date: June 30, 2015.

REFERENCES

Century Industries application “Safety Analysis Report for the Century Industries Versa-Pac Shipping
Container,” Revision No. 4, dated August 6, 2010.
Supplements dated August 24 and September 7, 2010.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

i

: Enc J Benner Chsef
Llcensnng Branch
Division of Spent Fuel Storage and Transportatlon
Office of Nuclear Material Safety
and Safeguards

Date: September g 2010
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SAFETY EVALUATION REPORT

Model No. Versa-Pac Package
Certificate of Compliance No. 9342
Revision No. 1
SUMMARY

By application dated August 6. 2010, supplemented August 24 and September 7, 2010, Century
Industries submitted an amendment request for the Model No. Versa-Pac package. The
applicant did not request any changes to the package design but requested clarification to the
contents by allowing uranium carbide to be shipped in the package, based upon the previously
approved analysis of a uranium metal carbon and graphite mixture, as well as minor
clarifications on the licensing drawings pertaining to materials specifications and actual length of
measurable items. The certificate has been revised for clarification purposes.

1.0 GENERAL INFORMATION

By application dated August 6, 2010, supplemented August 24 and September 7, 2010, Century
industries submitted an amendment request for Certificate of Compliance No. 9342 for the
Model No. Versa-Pac package. The applicant did not request any design changes to the
package. The applicant wanted to clarify the allowable contents of the package and had
identified discrepancies in the referenced drawings which were found to have no significant
adverse effect on the safety or integrity of the package. The amendment made no change to
the tested construction of components. The staff reviewed the drawing revisions inciuded in the
amendment request and determined that there is no safety significance associated with such

corrections.
2.0 MATERIALS

The applicant identified that ASTM D579, which is the Standard Specification for Greige Woven
Glass Fibers, should be replaced by the appropriate ASTM C209 which covers the Standard
Test Methods for Cellulose Fiber Insulating Board, Section 14, for moisture content and Section
18 for moisture absorption. These methods are used to check the foam for both moisture
content and absorption and are needed for foam qualification. Staff agrees with the applicant.

The applicant requested a material specification correction for the blind nut holders from ASTM
A36 to AISI C1018, which is in compliance with ASTM A108 Cold Finish materials requirements.
This material provides better machinability and good case hardening properties to support the
internal threads of the insert holder. C1018 cold finish, case hardening/low carbon bars typically
have a tensile strength about 64 KSl and a yield strength of 54 KSI, whiie A36 square bars have
an average range of 58-79 KSlI tensile strength and a minimum yield of 36 KSI. Staff
determined that the applicant may use AISI C1018 if the minimum yield strength, tensile
strength, and ductility of the steel match the minimum yield strength, tensile strength, and
ductility of A36 and if such minimums are placed on the licensing drawings. Table Nos. 1.2 and
1.3 of the application were corrected to list AISI C1018 as part of the fabrication materiais of the

package.



The applicant corrected the material specification for the bolts from ASTM 449 to SAE J429
Grade 5 with identical physical properties, as used during the development and testing stages of
the package.

3.0 THERMAL

Not applicable.

4.0 CONTAINMENT
Not applicable.

5.0 SHIELDING

Not applicable.

6.0 CRITICALITY

The applicant requested to clarify that the package’s allowable contents include uranium
compounds containing either carbon or graphite. This would explicitly allow uranium
compounds including UC, U,C3, and UC; to be shipped in the package. Staff reviewed the
proposed revisions to the application and the previously approved SER. The original analysis
assumed up to 350 grams of 2*°U metal per package enriched up to 100 wt% in a spherical
configuration under optimum moderation using a bounding high-density polyethylene plastic
with a density of 0.98 grams/cm® packed in a triangular array with the uranium spheres oriented
to obtain the maximum reactivity. The applicant evaluated the effects of graphite moderation
and found that the reactivity of the system was substantially reduced from the bounding case.
Staff finds that such conservative assumptions, coupled with the accompanying analysis, as
well as the confirmatory analysis performed by staff, indicate that the proposed addition of
uranium-carbon and uranium-graphite compounds such as UC, U;Cs, and UG, is adequately
bounded and is permissible as allowable contents in the Model No. Versa-Pac package.

7.0 PACKAGE OPERATIONS

Not applicable.
8.0 ACCEPTANCE TESTS AND MAINTENANCE PROGRAM

Not applicable.

The staff finds that the changes requested by the applicant to the Model No. Versa-Pac
package as previously approved are acceptable. The required documentation is available and

complete.

Changes to Certificate of Compliance

The following changes are included in Revision No. 1 to Certificate of Compliance No. 9342:

item No. 3(b) was modified to reference Revision No. 5 of the application dated August 24,
2010.



Condition No. 5(a)(2) was modified to include uranium carbide as an example of uranium
compound.

Condition No. 5(a)(3) was updated to include Revision Nos. 6 and 8 of drawings VP-55-LD-1
and 2 respectively and Revision No. 6 of drawings VP-110-LD-1 and 2.

Condition No. 5(b)(1) was modified to include uranium carbide and uranium compounds mixed
with carbon and graphite as authorized for shipment.

The expiration date of the certificate was not modified.

The August 24, 2010, submittal, supplemented August 24 and September 7, 2010, was included
in the References section.

CONCLUSION
Based on the statements and representations in the application, the staff has reviewed the

proposed changes for the Model No. Versa-Pac package. The staff concludes that the changes
indicated do not affect the ability of the package to meet the requirements of 10 CFR Part 71.

Issued with Ceéliﬂcate of Compliance No. 9342, Revision No. 1,
on Septembery, 2010Q.
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