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East Building, PHH-23
1200 New Jersey Avenue SE

Washington, D.C. 20590

Pipeline and
Hazardous Materials
Safety Administration

COMPETENT AUTHORITY CERTIFICATION
FOR A TYPE B(U)F FISSILE

RADIOACTIVE MATERIALS PACKAGE DESIGN
CERTIFICATE USA/0565/B(U)F-96, REVISION 3

REVALIDATION OF FRENCH COMPETENT AUTHORITY
CERTIFICATE F/357/B(U)F-96

This certifies that the radioactive material package design described is
hereby approved for use within the United States for import and export
shipments only. Shipments must be made in accordance with the applicable
regulations of the International Atomic Energy Agency¹ and the United States
of America².

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

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

1. Package Identification - TN-MTR.

2. Package Description and Authorized Radioactive Contents - as described
in France Certificate of Competent Authority F/357/B(U)F-96, Revision
Ct (attached). Authorized contents are limited to MTR elements loaded
in an MTR-52SV2 basket as described in the French Certificate,
Appendix 9, Content No. 9 (attached).

3. Criticality - The minimum criticality safety index is as stated in the
French Certificate. The maximum number of packages per conveyance is
determined in accordance with Table X 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 Hazardous Materials Technology, (PHH-23), Pipeline and
Hazardous Materials Safety Administration, U.S. Department of
Transportation, Washington D.C. 20590-0001.
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CERTIFICATE USA/0565/B(U)F-96, REVISION 3

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. This certificate provides no relief from the limitations for
transportation of plutonium by air in the United States as cited
in the regulations of the U.S. Nuclear Regulatory Commission 10
CFR 71.88.

e. Records of Quality Assurance activities required by Paragraph
310 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. Special Conditions -

a. Known or suspected failed fuel elements and fuel with cladding
defects greater than pin holes and hairline cracks are not
authorized.

b. The package is not authorized for air transport.

c. The standard lid with lead shielding must be used. The 3-part
SEC-type lid is not authorized for use.

6. Marking and Labeling - The package shall bear the marking
USA/0565/B(U)F-96 in addition to other required markings and labeling.

7. Expiration Date - This certificate expires on April 30, 2010. On
October 31, 2009, this certificate supersedes all previous revisions
of USA/0565/B(U)F-96.
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CERTIFICATE USA/0565/B(U)F-96, REVISION 3

This certificate is issued in accordance with paragraph 814 of the IAEA
Regulations and Section 173.472 and 173.473 of Title 49 of the Code of
Federal Regulations, in response to the March 20, 2009 petition by Areva,
Lynchburg, VA, and in consideration of other information on file in this
Office.

Certified By:

Apr 21 2009
Robert A. Richard
Deputy Associate Administrator for Hazardous Materials Safety

		(DATE)

Revision 3 - Issued to endorse French Certificate of Approval No.
F/357/B(U)F-96, Revision Ct, dated March 12, 2009, restricted
to use with the standard lid and to content No. 9 as described
in the French certificate.



                   FRENCH REPUBLIC 

 
 

Industrial Activity and TransportDepartment 
 
 
 

 APPROVAL CERTIFICATE FOR A PACKAGE DESIGN 
F/357/B(U)F-96 (Ct)
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6, place du Colonel Bourgoin - 75572 PARIS Cedex 12 
10, route du Panorama – 92266 Fontenay aux Roses cedex www.asn.fr

 

 
The French Competent Authority, in response to the request letter submitted by the company TN International in the 
letter CEX-08-00108115-106 of November 14, 2008, with respect to the Safety Analysis Report TN International DOS-
06-00032593 rev. 2 of November 12, 2008, hereby certifies that the package design comprising the TN-MTR 
packaging described in appendix 0 with the index t : 
 
− loaded  

 or with MTR fuel elements, irradiated or not, placed in a MTR-52SV2 basket, as described in appendix 9 with 
the index t; 

is in compliance as a B(U) Type package design loaded with fissile materials; 
 

− empty or loaded with an empty basket, contaminated or not,  
is in compliance as B(U) Type package design, 

 
with the requirements of the regulations, agreements and recommendations listed below : 

− Regulations for the Safe Transport of Radioactive Materials from the International Atomic Energy Agency, TS-R-1, 
1996 edition (modified 2003); 

− European Agreement concerning the international carriage of dangerous goods by road (ADR) ; 

− Regulations concerning the international carriage of dangerous goods by rail (RID) ; 

− European Agreement concerning the international carriage of dangerous goods on the Rhine (ADNR). 

− International Maritime Dangerous Goods Code, International Maritime Organization (IMDG Code), 

− Decree of June 1, 2001, modified, concerning the carriage of dangerous goods by road (ADR decree) ; 

− Decree of June 5, 2001, modified, concerning the carriage of dangerous goods by rail (RID decree) ; 

− Decree of December 5, 2002 concerning the carriage of dangerous goods by inland navigation ways (ADNR 
decree) ; 

− French decree of November 23, 1987 (amended) relating to shipping safety, division 411 of the associated 
regulations (RSN decree); 

 
This certificate does not exempt the consignor from complying with the prescription established by the authorities of 
the countries through or into which the package will be transported. 
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The validity of the certificate expires on: December 31st, 2010 
 
Registration number: ASN/DIT/0163/2009 
 
Paris, date March 12th, 2009 
 

 
 
 

 For the President of ASN and by delegation,  
The General Head Deputy, 

J-L LACHAUME 
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OVERVIEW OF THE SUCCESSIVE CERTIFICATES ISSUED 
 
 
 
 

 

revision index 

Main 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 

Cr r - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

Cs  s                            

Ct   t                           

revision index Issuance 
dd/mm/yyyy 

Expiration 
dd/mm/yyyy 

Type of issue and modifications authority 
Type of 

Certificate Main t 0 1 2 3 4 5 6 7 8 9
08/04/99 01/04/02 Initial approval with content 2 DSIN B(U)F-85 Aa  a  a        

01/09/99 Cancelled on 
11/02/00 Extension for new content 1 DSIN B(U)F-85 Ab  b b         

11/02/00 01/04/02 Extension for change to content 1 DSIN B(U)F-85 Ac  c c         
11/02/00 01/04/02 Extension for new content 3 DSIN B(U)F-85 Ad  d   d       
28/03/01 01/04/02 Extension for change to content 2 DSIN B(U)F-85 Ae  e  e        
28/03/01 01/04/02 Extension for new content 7 DSIN B(U)F-85 Af  f       f   
12/04/01 01/04/02 Extension for new content 4 DSIN B(U)F-85 Ag  g    g      

24/01/02 31/08/02 Administrative extension for 
content 4 DSIN B(U)F-85 Ah  g    g      

11/04/02 30/04/07 Prorogation for contents 2, 4, 7 DGSNR B(U)F-96 Bi  i  i  i   i   
11/04/02 30/04/07 Extension for new content 6 DGSNR B(U)F-85 Bj  j      j    
02/05/02 30/04/07 Prorogation for contents 1 and 3 DGSNR B(U)F-96 Bk  k k  k       
14/03/03 30/04/07 Extension for new content 5 DGSNR B(U)F-96 Bl  l     l     
14/04/03 30/04/07 Extension for new content 8 DGSNR B(U)F-96 Bm  m        m  
16/05/03 30/04/07 Extension for change to content 4 DGSNR B(U)F-96 Bn  n    n      

10/07/03 30/04/07 Extension for change to contents 
2 and 4 DGSNR B(U)F-96 Bo  o  o  o      

01/09/03 30/04/07 Extension for new content 9 DGSNR B(U)F-96 Bp  p         P
05/09/03 30/04/07 Extension for modified content 5 DGSNR B(U)F-96 Bq  q     q     

  
Prorogation for content 2, 3, 4, 5, 
8 and 9 and extension for 
contents 2, 3, 4 and 9. 

ASN B(U)F-96 Cr  r  r r r r   r r

  Prorogation for content 6 ASN B(U)F-85 Cs  s      s    

  Extension for change to content 9 ASN B(U)F-96 Ct t         t
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APPENDIX 0  
TN-MTR PACKAGING 

 
 

1. PACKAGING DEFINITION 
 
The packaging is designed, manufactured, inspected, tested, maintained and used in compliance with TN International 
Safety Analysis Report DOS-06-00032593 revision 2. 
 
The packaging, of a generally cylindrical form, is presented in figure 0.1. 
 
The packaging design plans: 

 TN-MTR packaging – overall design plan: 4466-14, index G, 
 TN-MTR packaging – detailed design plan: 4466-18, index H, 
 TN-MTR packaging – design plan – SEC cover: 4466-99, index D; 

 
The overall external dimensions of the packaging are: 

 Height:   2,008 mm, 
 Outside diameter: 2,080 mm. 

 
The cavity is a cylinder 1,080 mm high and 960 mm in diameter. 
 
The empty mass (without basket or fuel elements) is 20 600 kg.  
Its maximum gross mass under transport conditions (envelope for possible contents) is 23 400 kg. 
 
The packaging comprises the following sub-assemblies: 
 
1.1 Body  
 
The body consists of lead radiological protection, surrounded by resin thermal shielding, wrapped in two stainless steel 
vessels. The outer surface of the packaging carries fins (to facilitate the removal of the heat given off by the contents). 
 
1.2 Lid 

The lid comprises: 

 either lead radiological protection, surrounded by a stainless steel casing. This is the STANDARD type of lid. It 
has two orifices A and B to facilitate packaging operation (Figure 0.3); 

 or 3 stainless steel parts : the lid, the plug and the ring. This is the DRY type of lid (figure 0.2). It also has two 
orifices A and B to facilitate packaging operation (figure 0.3); 

 
The conditions for the use of the above lids are given in the appendices describing the contents. 
 
1.3 Shock-absorbing systems 
 
The shock-absorbing cover is made from wood enclosed in a stainless steel encasing. 
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1.4 Handling and tie-stowage devices 
 
The packaging is fitted with two trunnions for handling and four tie-stowage lugs.  
 
1.5 Safety functions 
 
The main safety features and the main points important for safety are: 
− Containment envelope consists of the body cavity, the lid, the orifice closure plates and the internal lid and 

closure plate gaskets; 
− Radiological protection ensured by the packaging body's successive layers of steel and lead;  
− Criticality safety ensured by the isolation system, which is composed of the elements described in the content 

appendices and the packaging , whose cover has been removed and whose resin layer has been replaced by air or 
by water or in the worst case scenario; 

− Thermal power dissipation ensured by the body and the fins on the outer surface; 
− Protection against impacts ensured by the shock-absorbing cover; 
− Protection against fire ensured by the resin and the shock-absorbing cover. 
 

2. MEASURES THAT THE CONSIGNOR MUST TAKE BEFORE SHIPMENT 
 
The packaging must be used in compliance with the instructions set out in Section 6A of the Safety Analysis Report. 
 

3. MAINTENANCE PROGRAMME 
 
Maintenance of the packaging is described in Section 7A of the Security Guideline.  
 

4. NOTIFICATION AND RECORDING OF SERIAL NUMBERS 
 
The French competent authorities must be kept informed of any packaging that is taken out of service or transferred to 
another owner. To this end, an owner giving up a packaging must communicate the name of the new owner.  
 

5. QUALITY ASSURANCE 
 
The quality assurance principles to be applied in the design, manufacture, inspection, testing, maintenance and use of 
packages must comply with those described in Section 8A of the Safety Analysis Report. 
 

6. ADDITIONAL REQUIREMENTS FOR CONFINED TRANSPORT 
 
If packages are transported using confined transport means (covered vehicle, transport container, canopy, etc.) the heat 
dissipation is likely to change. 
 
Transporting in confined transport vehicles is permitted subject to proving by the consignor that the maximum 
temperature of the internal cavity's walls remains less than or equal to 136°C, taking into account the regulatory 
atmospheric conditions and the content's actual power after a thermal balance has been achieved. 
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FIGURE 0.1 
 

DIAGRAM OF THE TN-MTR PACKAGING 
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FIGURE 0.2 
 

DIAGRAM OF THE DRY TYPE LID 
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FIGURE 0.3 (1/2) 

 
DETAILS OF ORIFICES ON PACKAGING 

STANDARD TYPE LID 
 
 



F/357/B(U)F-96  0t 
page 6/6  

 

FIGURE 0.3 (2/2) 
 

DETAIL OF ORIFICES ON PACKAGING 
DRY TYPE LID 

 
 

DETAIL OF ORIFICE A 
 

QUICK CONNEXION 

 
 
 
 

DETAIL OF ORIFICE B 
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APPENDIX 9 
 

CONTENT # 9 
MTR-52SV2 BASKET  

LOADED WITH MTR ELEMENTS, IRRADIATED OR NOT 
 

 
The Safety Analysis Report justifying this content is TN International DOS-06-00032593 revision 2 of  
November 12, 2008. 
 

1. DESCRIPTION OF THE AUTHORIZED CONTENT 
 
To be transportable in an MTR-52SV2 type basket, the irradiated or non-irradiated MTR elements must meet the criteria 
both of table 9.1 and one of the columns of table 9.2. 
 
The elements loaded in the basket may consist of a mix of MTR elements each obeying table 9.1 and one of the columns 
in table 9.2. If the characteristics of one or more elements make a loading plan necessary, the most restrictive loading plan 
is imposed. 
 
 

2. LOADING CONDITIONS 
 
If the elements to be transported are irradiated, their cooling period will be such that the permissible dose rates limits 
around the package are not exceeded. In any case, the minimum cooling period specified in table 9.1 must be observed. 
 
The MTR-52SV2 type basket, loaded with its authorised contents, may be used in packaging fitted either with a standard-
type or with a SEC-type lid. 
 
The gas in the cavity may be air, helium or any other neutral gas (nitrogen, etc.) 
 
 

3. INTERNAL ARRANGEMENT 
 
The internal arrangement is described in the Section 0A-9 of the Safety Analysis Report. 
 
The MTR-52SV2 type MTR element transport basket consists of a stack of stainless steel disks and aluminium rings which 
support interlaced neutron absorbing plates. The steel disks and the aluminium rings are assembled with 7 tightening rods. 
 
The disks are drilled with 52 squared-section cavities and the neutron absorbing plates form as many squared-section 
cavities. The steel disks and the aluminium rings and plates are assembled in accordance with the alignment of these 
cavities. The 94 x 94 mm section housings are made by fitting 52 2-mm-thick stainless steel sleeves, covering the basket's 
entire height. Even in the case of an incomplete loading, the 52 sleeves must be fitted. The disks are aligned through 2 
rods positioned near the edge of the disks. 
 
The neutron absorbing plates are made of a mix of aluminium with either enriched boron or boron carbide. 
 
The basket is shown in figures 9.1 and 9.2. 
 
The design plan reference is: COGEMA LOGISTICS 4466-104, revision A: TN-MTR packaging – MTR-52SV2 basket – 
design plan 
 
The wedging of elements in the basket housings, if required, must be carried out using the spacers defined in Section 0A 
of the Safety Analysis Report and shown in figure 9.4. 
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4. CRITICALITY STUDY 

 
This is discussed in Section 5A of the Safety Analysis Report and in its appendices 5A-9 (COGEMA LOGISTICS Note 
4466-Z-5A-9 revision 0) and 5A-10 (TN International Note DOS-06-00032593-505 revision 0).  
 
The isolation system is comprised of: 

 Packing whose shock-absorbing cover has been removed and whose resin has disappeared, 
 The MTR-52SV2 basket, 
 The fissile content to be transported. This content is split into 3 groups UxAlySiz/Al fuel assemblies, enriched by 

between 85 and 95% with aluminium cladding, U3O8/Al fuel assemblies enriched up to 21% with aluminium 
cladding and U3Si2/Al fuel assemblies enriched up to 21% with aluminium cladding. 

 
Sub-criticality is ensured in the following configuration: 

 The irradiated or non-irradiated MTR elements are in compliance with the descriptions in table 9.1 and one of the 
columns in table 9.2. 

 The presence of hydrogenated materials whose hydrogen atom concentration is greater than that of water is not 
permitted.  

 Water may penetrate in any free spaces. 
 
The active part of the fuel elements must not protrude from the basket for all the fuel elements in table 9.2. 
 
If a loading plan is to be followed, the housings must be blanked off or made inaccessible only during loading. The 
capping devices must be removed before transport. The positioning and removal of these devices must be kept track of. 
 
Criticality safety index (CSI): 0 (number “N”: infinite). 
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TABLE 9.1 
 

LIMIT CHARACTERISTICS OF ELEMENTS TRANSPORTED  
IN THE TN-MTR PACKAGING EQUIPPED WITH A MTR-52SV2 BASKET 

 

GENERAL : PERMISSIBLE LIMITS APPLICABLE TO ALL ELEMENTS 

Dimensions of fuel elements that may be loaded  
• Section within a circle 
• Section within a square 
• Section within a rectangle 
• Length(1)  

 
≤ ∅ 93.8 mm(2) 
≤ 90 ×  90 mm² 
≤ 81 ×  93.8 mm² 
≤  1,075 mm 

Thermal power 

 per housing 
 linear power per housing 

 
≤ 42 W 
≤ 0.07 W/mm of active length 

 
Maximum authorized masses 
 

Total (internal arrangement + load)  
 
Maximum load per unit length per housing 
For elements of mass M and length L 
- With a circular section 
- With a prismatic section (a x b) 
 if a≤7.2cm and b≤ 7.2 cm 
 if a≤7.2cm or b≤ 7.2 cm 
 
Maximum 235U mass (before irradiation) 

 

 
 
 
 2,800 kg 
 
 
 
M/L ≤ 0.074 kg/cm 
 
M/L ≤ 0.099 kg/cm 
M/L ≤ [0.0137 x  minimum(a,b)]  kg/cm 
 
 60 kg 

Maximum activity 90 PBq 

Ruptured element admissibility  Ruptured elements are prohibited 

Burn-up rate 
Cooling period 

≤ 680,000 MWj/tU 
≥ 1 year 

(1) No protruding of the active part of the fuel elements outside the basket is permitted. 
o The elements must be wedged if necessary under the following conditions:  

• If each of the two inert ends of the element is longer than 10.5 mm, spacers are not required. 
• If one of the two inert ends of the element is shorter than 10.5 mm, spacers with a minimum length of 11.2 mm have to be 

installed to keep the active part in the basket, and check that the total length (sum of the spacers thicknesses plus the total 
length of the element) is less than 1075 mm (this distance is measured along the longitudinal axis of the elements). 

o The only spacers authorised are defined in Section 0A of the Safety analysis report and shown in figure 9.4. 

 (2) Protrusions along the housing's diagonal line are permitted if they remain within the geometric boundaries of the housings. 
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TABLE 9.2 
 

CHARACTERISTICS OF MTR ELEMENTS WITH ALUMINIUM CLADDING 
 

Authorised values U3Si2  

ELEMENTS 
U3O8 

ELEMENTS 
UAl, UAlX or UXAlYSiZ  

ELEMENTS 

Total number of elements in 
the basket ≤ 52 ≤ 51(1) ≤ 52 ≤ 50(1) ≤ 52 ≤ 40 (1) ≤ 52 ≤ 52 

Type of assembly Assembled plates (flat, curved…) or any geometry. 

Materials Fissile alloys possibly mixed with aluminium. 
Cladding and plates possibly in aluminium 

Mass enrichment of U235 

(235U/U)  ≤ 21 % ≤ 19.95 % ≤ 21 % ≤ 21 % ≤ 95 % ≤ 95 % ≤ 92 % ≤ 85% 

V/235U  (2)   (cm3/g) ≥ 4 ≥ 2.5 ≥ 4 ≥ 2,5 ≥ 4 ≥ 2.37 ≥ 3.6 ≥ 3 
Mass in g  of 235U/housing  ≤ 200 ≤ 470 ≤ 380 ≤ 640 ≤ 200 ≤ 460 ≤ 450 ≤ 200 
Height of the plates' active 
part ≤  1,030 mm 

Criticality-Safety Index (CSI) 0 

 
(1) see associated loading plan in figure 9.3. 
 
(2)  V/U235: ratio calculated as follows: 

Flat and curved plates 
• V: product of the nominal plate thickness multiplied by the nominal fissile height and the nominal fissile width 
• 235U: Masse of 235U before irradiation per plate determined as follows: 

- In the case of identical plates, this mass is calculated by dividing the total 235U mass of the element by the 
number of plates. 

- If the plates are not identical, this ratio V/235U must be calculated for each plate. The value chosen is the 
minimum value. 

Closed tube plates (even with discontinuities in the active part in the annular section). 
• V: Product of the total nominal annular section of the plate multiplied by the nominal fissile height 
• 235U: 235U mass per tube plate before irradiation. 
If the tube plates are concentric, this ratio V/235U must be calculated for each plate. The value chosen is the minimum 
value. 
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FIGURE 9.1 
MTR-52SV2 BASKET DIAGRAM 

 
 

 
 

Volume of empty basket: around 0.247 m3 
 

Mass of empty basket: around 1,120 kg. 
Captions to diagram: 
Outer diameter of basket: 956 mm  52 stainless steel sleeves – 94 x 94 mm2 housings 
 
Basket identification marking   Upper stainless steel disk – Thickness 24 mm 
 
Basket height: 1,071 mm (1,074 mm  8 stainless steel intermediate disks – Thickness 12 mm 
with washers)     
      9 aluminium rings with their neutron absorbing plates 
      Thickness 103 mm 
 
      Lower stainless steel disk – Thickness 24 mm 
 

94 mm x 94 mm housing 

Max circular section 
Ø 93.8 mm Max rectangular section 

81 × 93.8 mm² 

Max square section 
90 × 90 mm² Protrusions 
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FIGURE 9.2 
MTR-52SV2 BASKET SECTION 

 
 

 
Locating principle: 
 
Overhead view, plunger tube bottom right, housing number incremented from left to right and from top to bottom 
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FIGURE 9.3 (1/3) 
LOADING PLAN FOR 51 LOADED HOUSINGS 

 
 
 

 

51 loaded housings 

1 housing left empty and sealed up at the time of loading. The sealing device must be 
removed before transport. The insertion and removal of these devices must be recorded. 
The empty housing can be number 22, 23, 30 or 31 
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FIGURE 9.3 (2/3) 
 

LOADING PLAN FOR 40 LOADED HOUSINGS 
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12 Housings left empty and isolated on loading. The blanking devices must be 
removed before transporting. The fitting and removal of these devices must be 
traced 

22   

52 40 Loaded housings 
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FIGURE 9.3 (3/3) 
 

LOADING PLAN  
For 50 housings loaded  

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

OR: 

50  cpartments   loaded . 

2 compartments left empty and isolating on loading. The blanking devices 
must be removed before transporting. The fitting end removal of theses 
devices must be traced.   
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FIGURE 9.4 
DIAGRAM OF AUTHORISED SPACERS 

M A T E R I A L  :  a l u m i n i u m  a l l o y  M A T E R I A L  :  S t a i n l e s s  s t e e l  

M A T E R I A L  :  S t a i n l e s s  s t e e l  

M A T E R I A L  :  S t a i n l e s s  s t e e l  M A T E R I A L  :  S t a i n l e s s  s t e e l  

 2

 3   4

 5   6

 1  

M A T E R I A L  :  S t a i n l e s s  s t e e l  

 
Note: Definition of authorised spacers: refer to Section 0A of the TN International Safety Analysis Report  
LG SUIVANT ELEMENTS COMBUSTIBES = LG ACCORDING TO FUEL ELEMENTS 
VUE SUIVANT F = VIEW ACCORDING TO F 
TUBE INOX = STAINLESS STEEL TUBE 
EP. = TH. 
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