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The Competent Authority of the United States certifies that the radioactive 

material package design described in this certificate satisfies the 

regulatory requirements for a Type AF package for fissile material as 

prescribed in the regulations of the International Atomic Energy Agency1 and 

the United States of America2 The package design is approved for use within 

the United States for import and export shipments made in accordance with 

applicable international and domestic transport regulations. 

 

 

1. Package Identification - ATR FFSC. 

2. Package Description and Authorized Radioactive Contents - as 

described in U.S. Nuclear Regulatory Commission Certificate of 

Compliance No. 9330, Revision 14 (attached).  

3. Criticality - The minimum criticality safety index is as assigned in 

the NRC Certificate of Compliance. The maximum number of packages 

per conveyance is determined in accordance with Table 11 of the IAEA 

regulations cited in this certificate. 

4. General Conditions -  

a. Each user of this certificate must have in his possession a copy 

of this certificate and all documents necessary to properly 

prepare the package for transportation. The user shall prepare 

the package for shipment in accordance with the documentation and 

applicable regulations. 

b. Each user of this certificate, other than the original 

petitioner, shall register his identity in writing to the Office 

of Engineering and Research, (PHH-23), Pipeline and Hazardous 

                                                           
1  "Regulations for the Safe Transport of Radioactive Material, 2012 Edition, 

No. SSR-6" published by the International Atomic Energy Agency (IAEA), 

Vienna, Austria. 

 
2  Title 49, Code of Federal Regulations, Parts 100-199, United States of 

America. 
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Materials Safety Administration, U.S. Department of 

Transportation, Washington D.C. 20590-0001. 

c. This certificate does not relieve any consignor or carrier from 

compliance with any requirement of the Government of any country 

through or into which the package is to be transported. 

d. Records of Management System activities required by Paragraph 306 

of the IAEA regulations1 shall be maintained and made available 

to the authorized officials for at least three years after the 

last shipment authorized by this certificate. Consignors in the 

United States exporting shipments under this certificate shall 

satisfy the applicable requirements of Subpart H of 10 CFR 71. 

5. Marking and Labeling - The package shall bear the marking 

USA/0821/AF-96 in addition to other required markings and labeling. 

6. Expiration Date - This certificate expires on May 31, 2024.  

USA/0821/AF-96 Revision 3 may be used until December 31, 2020. All 

other revisions are not authorized for use. 

This certificate is issued in accordance with paragraph(s) 816 of the IAEA 

Regulations and Section 173.471 and 173.472 of Title 49 of the Code of 

Federal Regulations, in response to the January 10, 2020 petition by 

Department of Energy, Washington, DC, and in consideration of other 

information on file in this Office. 

 

 

Certified By: 

 

 

 

 

January 17, 2020 

 
William Schoonover 

Associate Administrator for Hazardous 

Materials Safety 

 (DATE) 

 

 

Revision 4 - Issued to endorse U.S. Nuclear Regulatory Commission 

Certificate of Compliance USA/9330/AF-96, Revision 14. 
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2 .. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 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 regulatory 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) 

U.S. Department of Energy 
Washington, DC 20585 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

Safety Analysis Report, Advanced Test Reactor 
Fresh Fuel Shipping Container, ATR FFSC, Revision 
No. 14, dated May 2017, as supplemented. 

4. CONDITIONS 

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

5. 

(a) Packaging 

(1) Model No.: 

(2) Description 

An insulated stainle~ij:~te?rpai~~ge· forlhftrans~drt 9f unirradiat~~. research reactor fuel, 
including intact fuel·~.le.i;tj~pts 0Ffuel pla~es:.f ;The'pac~aging consists of (1) a body, (2) a 
closure lid, and (3) irif:rerp:ackc!giri~Jnternals. The c!pproximate pirnensions and weights of 
the package are: · · · · · · · 

OveraUpaqkage outer widlh/~ndJ1~i§ht 
Overall packag~ length 
Cavity diameter 
Cavity length . 
Packaging weight {Withobtintemals} 
Maximum package weight 

(including internals and contents) 

8Jnches 
7B.inches 

5~314 inches 
68inches 

240 pounds 

290 pounds 

The body is composed of two thin-walled, stainless steel shells. The outer shell is a square 
tube with an 8-inch cross section, a 73-inch length, and a 3/16 inch wall thickness. The inner 
shell is a round tube with a 6-inch diameter and a 0.120-inch wall thickness. The inner tube 
is wrapped with ceramic fiber thermal insulation, overlaid with a stainless steel sheet. At the 
bottom end, the shells are welded to a 0.88-inch thick stainless steel base plate. At the top 
end ( closure end), the shells are welded to a 1.5-inch thick stainless steel flange. 
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5.(a)(2) Description (Continued) 

The closure is composed of circular stainless steel plates with ceramic fiber insulation. The 
closure engages the top end flange by way of four bayonets that are rotated and secured by 
two spring pins. The closure is equipped with a handle, which may be removed during 
transport. The closure does not have a gasket or seal. 

The package internals consist of either a Fuel Handling Enclosure (FHE) for intact Advanced 
Test Reactor (ATR), Massachusetts Institute of Technology (MIT), University of Missouri 
Research Reactor (MURR), Conversion Of Belgian Reactor 2 - an Alternative (COBRA fuel­
both HEU and LEU), or Rhode Island Nuclear Science Center (RINSC) fuel elements and 
Small Quantity Payloads, or a Loo~e Fuel .!;late Basket for ATR fuel plates. The RINSC, 
MIT, MURR, COBRA, and .. Sm~U Quantity 1?ayfoa9 F,~E use ball lock pins and end spacers 
to lock closed while th~·f;\TRFHEuses a spring piu11ger .. 

(3) Drawings 
I 

The packaging is co~s!ructed and assembled in accorda~p~ withthe following Areva Federal 
Services LLC. or Packagj11g Technology, Inc., Drawing Nos.: . 

e' • • > >'• ,;,_ " • <' : ' ' ~ • •, • .'s: /, •, : 

60501-10,;Sheets 1-5, :~J0\3 
60501-20,.Rev. 1 
60501-30,Rev. 1 
60501-40, Rev. 0 
60501-50,d~ev. 0 
60501-60, ·R·ev. 0 
60501-70, Rev. 0 
60501-90, Rev, 0 

(b) Contents 

( 1 ) Type and form of mqtetial 

•NfR Fresh:'~u~{s$hipping container SAR Drawing 
· ATR ~ooseJ:>J~fe.Basket Assembly 
AIR F~el H~n¢ficig Enclosure: 
MIT Fuel H~hdTfo1g Enclosure 
MURR F~el,.~ahdling'.,J=nclostJ~e 
RINSy ·'Pwe'VHari.dl.inf( Enclos~re 
Smallpuantity ~·ayload Fu§I flandling Enclosure 

... CO~RA:FueLl--landling Encios·ure 

Unirradiated Mark IV, V, vi:, and VII ATRJuel,elements. The Mark IV fuel material is 
composed of U30a while the MarkV, VI, andVII A.TR fuel material is composed of uranium 
aluminide (UAlx)- The uranium is enriched to a maximum 94 weight percent U-235; the 
maximum U-234 content is 1.2 weight percent; and the maximum U-236 content is 
0.7 weight percent. Intact ATR fuel elements contain 19 curved fuel plates fitted within 
aluminum side plates, and the maximum channel thickness between fuel plates is 0.087 inch. 
The fuel meat thickness is a nominal 0.02 inch for all 19 plates, and the fuel meat width 
ranges from approximately 1.5 inches to 3.44 inches. The nominal active fuel length is 
approximately 48 inches. The maximum mass of U-235 per intact ATR fuel element is 
1200 grams. The ATR fuel element must be contained within the ATR Fuel Handling 
Enclosure, as specified in 5(a)(3). 

6 
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Type and Form of Material ( continued) 

Unirradiated ATR U-Mo fuel elements. The ATR U-Mo fuel element consists of a mixture of 
high-enriched uranium aluminide (UAlx) fuel plates and low-enriched uranium and 
molybdenum alloy (U-Mo) fuel plates, with a maximum mass of U-235 per U-Mo fuel element 
of 1,240 grams. The ATR U-Mo fuel element contains 19 curved plates fitted within 
aluminum side plates; plates 1 through 4, and 16 through 18, contain high-enriched UAlx fuel; 
plates 5 through 15 contain low-enriched U-Mo fuel; and plate 19 is an aluminum alloy plate. 
The maximum channel thickness between fuel plates is 0.087 inch. For the high-enriched 
UAlx fuel plates, the uranium is enriched to a maximum 94 weight percent U-235; the 
maximum U-234 content is 1.2 weight percent; and the maximum U-236 content is 
0. 7 weight percent. For the low-en,riched U:-Mo fuel plates, the molybdenum content is a 
nominal 10 weight percent;Jhe urar1ium is enriched to a maximum 20 weight percent U-235; 
the maximum U-234 conter1t is 0.26 weight percent: ,9:rld .~he maximum U-236 content is 
0.46 weight percent. For the high-enriched UAlx fuel plat~s, the fuel meat thickness is a 
nominal 0.02 inch; the fuel meat width ranges from approxim~Jely 1.5 inches to 3.44 inches; 
and the nominaractive fuel length is approximately 48 inches.:/For the low-enriched U-Mo 
fuel plates, the fuel,me~t thickness is a nominal 0.013 inc,o~,witt:{a .nominal 0.001 inch thick 
zirconium interlayerpres:~D,t between the fuel meat 9~dt6e:aluh,ifitJm cladding layer; the fuel 
meat widthranges fronfapp,roximately 2.25 inch~s~e>;@:?8 inches;/md the nominal active 
fuel length"is approximat~I?•48 incheE>. ·Jhe A"fR,U.:fy1p fuel element must be contained 
within the f\TR Fuel Handling Enclosure;· as sp,ecified:iR 5(a)(3). · ", /'··::;:~~~;,_•,:'·· " .' ·, .. , . ·_, ·r~=;~ 

Unirradiated MIT fue(ele,:~~tiff JtjeLMlfto~Fm~t~~fi'i~{is c9mposed:~f uranium aluminide 
(UAlx)- ThE(Uranium1f:enHcheclt?arnaxirnurn'of:~4 wei£!bfpercer1tU-235; the maximum 
U-234 content is 1 ?W,.1!~rtper;pent; and the·rnaximu~vu--·235 co.nfeht is 0.7 weight percent. 
Each MIT fueLeleme~t?on,.t~ins·:1!5/latfuel:plates fitt~dwi'thin aldmrnum side plates and the 
maximum cha~~el tnicRn~~s between fuel pl~tes:isp.990 inch. Jhe fuel meat thickness is a 
nominal 0.03 inch for alkf5: plates 9~d'th~Nel m~atw.idth rang~s from approximately 
1.98 inches to 2'.17 inches. The nqq,iinajcaqtive fueUength is 22~375 inches. The maximum 
mass of U-235 pet intact MIT fuel elemerifis 515 grams. ,Tfi'eMIT fuel element must be 
contained within theM.ET Fuel Handling Enclosure, as specified in 5(a)(3). 

Unirradiated MURR fuel element. The•MURRfuerrnaterial is composed of uranium 
aluminide (UAlx)- The uranium is enriched to a maximum of 94 weight percent U-235; the 
maximum U-234 content is 1.2 weight percent; and the maximum U-236 content is 
0. 7 weight percent. Each MURR fuel element contains 24 curved fuel plates fitted within 
aluminum side plates and the maximum channel thickness between fuel plates is 0.090 inch. 
The fuel meat thickness is a nominal 0.02 inch for all 24 plates and the fuel meat width 
ranges from approximately 1. 71 inches to 5. 72 inches. The nominal active fuel length is 
24 inches. The maximum mass of U-235 per intact MURR fuel element is 785 grams. The 
MURR fuel element must be contained within the MURR Fuel Handling Enclosure, as 
specified in 5(a)(3). 

6 
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Type and Form of Material ( continued) 

Small Quantity Payloads where the maximum mass of U-235 is 400 grams and maximum 
U-235 enrichment is 94 weight percent. The Small Quantity Payload must be in the form of 
unirradiated foils, fuel plates or fuel elements and miscellaneous non-fueled associated 
components. The Small Quantity Payload must not include beryllium, carbon, deuterium, or 
materials with a hydrogen density greater than that of water, except as specified in 6. The 
Small Quantity Payload must be contained within the Small Quantity Payload Fuel Handling 
Enclosure, as specified in 5(a)(3), except the RINSC fuel element must be contained within 
the RINSC Fuel Handling Enclosure, as specified in 5(a)(3). Aluminum plates, shapes, and 
sheets, miscellaneous steel or aluminum fasteners, and cellulosic material such as 
cardboard may be used as dunnage to, fill gaps between the small quantity payloads and the 
small quantity FHE. Loose\plcites:rnaybe ~eparated by craft paper and taped or wire tied 
together. Dunnage shc:iUb,e L:Jsed to limit motion eft~e small quantity payload within the FHE 
to 1/4" or less. 1/8" ne9prene strips may be used between the small quantity FHE and small 
quantity payloads and/or between the optional aluminum duri,nage and the small quantity 
payload. The 1/8" neoprene strips shall not be stacked in mor~ than two layers between the 
small quantity payload and any interior face of the small qqantity'.FHE. 

COBRA fuel element. :tfhfCQBRA HEU fuel el~m:e'.mtJs tompo~e9 of uranium aluminide 
(UAlx) dispersed in alumh;t\)rp powder; with.the ur~nlqrr1 enriched tQ .a maximum of 94 weight 
percent U:-235. The CO§:13,AL:EU fuel element is<.99tj:Jposed of ur~ni.pm silicide (U3Si2) 
dispersedTn aluminum PQ1d~r,;withthe,'.ur~niumc~nfi~hed to a ma~imum of 20 weight 
percent U.-235. The rnpxi~prn:rnass of u~2~9 is 4tCf3 gram$ in tlf~}-IEU configuration or 
435.8 grams·in the ½E9 configu'rati9n. Ihe7CQB§~;fu~l~Je"mentyveighs a maximum of 
20 lb., is bagged, an9.'}l~~tbe~;·gontained within the Cf)13RkFueL+;iahdling Enclosure, as 
specified in5(a)(3) .. ~:~::·/ · :\ · · ·, · · 

Mark IV, V, \/1,and v11'AfR-loose{uyl P!pt~~,: AT~Joose plates,may either be flat or curved 
and may be bab9ed or wire-tied in;'aJ>unpl~.-: The ATR loo~e,plate payload is limited to 
600 grams of U-235 .. ,Additional alLiminum,plates may be ysed as dunnage to fill gaps 
between the fuel plate5-and the basket payload cavity. Th.EHuel plates must be contained 
within the ATR Loose FuekPlate Basket, as specified in 5(a)(3). 

(2) Maximum quantity of material per package 

The maximum total weight of contents and internals, including dunnage and other secondary 
packaging, is 50 lbs. Radioactive contents are not to exceed a Type A quantity. 

For intact ATR, ATR U-Mo, MURR, RINSC, COBRA, and MIT fuel elements: One fuel 
element. 

For ATR loose fuel plates: A maximum of 600 grams U-235. 

For Small Quantity Payloads: A maximum of 400 grams U-235. 

6 
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(c) Criticality Safety Index (CSI): 

For ATR, ATR U-Mo, MURR, MIT fuel elements or ATR loose fuel plates: 4.0 

For Small Quantity Payloads: 25 

For COBRA fuel elements: 4.0 

6. Fuel elements and fuel plates may be bagged or wrapped in polyethylene. The maximum weight of 
the polyethylene wrap and tape shall not exceed 100 grams per package. The maximum weight of 
neoprene plus cellulosic material shall not exceed 4 kg per package. 

7. Types of small quantity payloads 9ann0t be mixed;.in a single Fuel Handling Enclosure. 

8. Air transport of fuel elements'.6r lbose plates is authorized. 

9. In addition to the requirements of 1 O CFR 71 Subpart G: 

(a) 

(b) 

The package must b~·load(3d and prepared for shipr,pemfl~~accorciance with the Package 
Operations in Section 7'.:0f:the .application. · 

~ ",> <\,~---:~> 

The package must be test'sd:;and maintained in a9;9ql~ance with tBe Acceptance Tests and 
Maintenance Program ini§~ction 8 oHb~ appli9a1\ent>.;: 

10. The package auth9rized bifHis di~ifi~~t~is hereby;appt6V~d for1use unc:let)the general license 
provisions of 10 CFR 71.17. '.'- · · · · · · 

11. Revision No. 13 of this; certific~1e!r11ai be, Used·~nfil I)~c~m,p~( 31, 2020 .. · · 

12. Expiration date: May 31, 2024. 

6 
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FOR THE U.S. NUCLEAR REGULATORY COMMISSION 

Daniel I. Doyle, Acting ·chief 
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and Safeguards 
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