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High Burn-Up packages 
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Transport cask Dual Purpose Cask 

 TN® 12/2 & TN® 13/2  

 B(M)F-85 Transport cask 

 12 PWR 17 x 17 (EDF) 

 BU up to 62 GWd/tU 

 

 

 TN® G3 

 B(M)F-96 Transport cask 

 12 PWR 17 x 17 (EDF) 

 BU up to 70 GWd/t 

 

  TN® 9/4 

 B(M)F-96 Transport cask 

 7 BWR 

 BU up to 75.6 GWd/t 

 TN® 24 family cask, for example: 

 TN® 24 DH 

 B(U)F-96 DPC cask 

 28 PWR used fuel 

 BU up to 55 GWd/t 

 TN® 24 BH 

 B(U)F-96 

 69 BWR used fuel 

 BU up to 65 GWd/t 

 

 

 

 

 

 



4 

MOX used fuel packages 

 TN® 12/2 

 B(U)F-85 transport cask 

 12 PWR including 4 MOX 

 BU up to 48.9 GWd/t 

  Put = 8.2% max. 

 

 

 

 

 

 

 TN® 112 

 B(U)F-96 transport cask 

 12 PWR MOX 

 BU up to 52 GWd/t 

  Put = 11.21% max. 

 

 TN® 24 E 

 B(U)F-96 DPC cask 

 21 PWR UOX or MOX 

 BU up to 65 GWd/t 

  Put = 4.75% max. 

 

 

 

 

 

 

 TN® 17 MAX 

 B(U)F-96 transport cask 

 9 PWR including 3 MOX 

 BU up to 60 GWd/t 

  Put = 10.1% max. 
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MOX fresh fuel packages 

 MX 8 

 B(M)F-96 transport cask 

 8 PWR MOX 

 Put ~ 12% max. 
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 MX 6 

 B(U)F-96 transport cask 

 6 PWR MOX or 10 BWR MOX 

 Put ~ 15% max. 
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Technical issues 

Mechanical issues 
 

 Orano TN has been working for many years on « Fuel Integrity Project » to 

demonstrate the cladding mechanical behavior in drop conditions, considering: 

 Ductile strength properties 

 Brittle phenomenon due to hydrogen orientation in cladding 

 Pending validation of French competent authority, conservative configurations are 

studied in Safety Analysis Report  

 Criticality: 100% of dispersed material in the cavity (complete failure of all claddings) 
 Under provision of IAEA Regulation for double leaktight water-barriers (water exclusion assumption) 

 Thermal & shielding in accident conditions: large amount of dispersed material in the cavity 

 Cladding mechanical behavior in routine conditions 

 Creep phenomenon all over the life of the fuel (more sensitive for storage due to long duration) 
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Technical issues 

Thermal issues 
Assessment of thermal residual power 

 Qualification of calculation codes  

 

Thermal impact of  the dispersed fuel material on safety cask components (mainly on 

gaskets and neutron shielding components) 

Containment issues 
Assessment of radiation sources 

 Qualification of calculation code for determining isotopes concentration 

 FGR (Fission Gas Realease) rate vs BU (increasing of FGR for High BU; FGR for MOX 

fuel > FGR for UO2 fuel) – In France: For High BU, a maximum conservative value of 

80% is retained 

 Rate of broken rods in transport conditions (during transport conditions and 

specially after long duration storage conditions)  
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Technical issues 

Radiation protection issues 
Assessment of sources 

 Qualification of calculation codes for fissile part 

 

 neutron and gamma primary sources 

 

 Gamma secondary sources due to activation of metallic ends of fuel assemblies (sources due to neutron flux) and 

activation of package components (neutron absorber mainly; be careful of residual isotopes in metallic 

components of the cask [for instance Cobalt]) 

 

 Sensitivity of isotopic composition for MOX fuel 

 

 Determination of the accurate keff multiplication factor (for dry transport or storage) 

 

 Issue of Put increase for MOX fuel due to the BU increase (to maintain the same 

efficient energy level of the fuel in core) 
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Operational issues 

Thermal issues 
High temperature level which induces thermal barrier during transport and may need 

attention by the operators  

Radiation protection issues 
High level of dose rate during  loading operations (mainly around trunnions and 

closure systems) 

  

 need a precise dose assessment taken by the operators (mainly during cask loading) 

in ALARA purpose 

 

 Issue specially sensitive for MOX fuel due to the high level and slow decay of 

neutron sources  
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Specificity of fresh MOX fuel 

Technical issues 
Specific basket design to ensure the quality of the fuel after transport (low accelations 

and vibrations during transport) 

 

Thermal power (due to Pu) which induces limitation of maximal cladding temperature 

during transport 

Radiation protection issues 
Dose rate more important than UO2 fresh fuel => reduce as low as possible 

operations close to the fuel 
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