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Radioactive Waste Management - 
ARTE TV (2013) 



Waste Acceptance Criteria (IAEA) 



Sum of Radioactivity Fractions 

Where: 
Ai = activity of radionuclide i that is present in a package (TBq) 
Ti = transport security threshold for radionuclide i (TBq) 

1∑ <
i i

i

T
A

 SAMPLE CALCULATION OF A SUM OF RADIOACTIVITY FRACTIONS OF NUCLIDES 
Radionuclide Package Inventory/ TBq Transport Security Thres

hold/TBq 
Contribution to Sum of Fr
actions 

Fe-55 3 8000 0.0004 
Co-60 0.1 0.3 0.3333 
Ni-63 6 600 0.01 
Total (< 1) 0.3437 



Radioactive Waste Packaging (Fra
nce) 



Packaging Requirements (France) 
 LSA (Bq/g) Transport Requirements 
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Status of LLW Containers for D&D 
  Background  Status  Remark 

Korea •  Based on American (W
) system (drum) 

•  Concrete box for disposal 
•  Metal container for transport 

•  LLW/ILW repository built 
•  Sea transport 
•  D&D container to develop 

Japan •  similar to Korea •  D&D waste from JPDR •  a dozen containers 

 
USA 

•  Private respon. LLW 
•  Based on drum 

•  D&D waste container (B-25) 
developed 
•  Soft-sided bag for D&D 

•  Long-distance transport 
•   (Andrews Repository) disposal in concr
ete 

UK •  BNFL/Nirex  system 
•   Extensive use of ISO 
containers 

•  ISO containers for Drigg 
•  Increasing use of soft bags f
or D&D wastes 

•  NDA policy to introduce competitive mar
ket for various containers for ILW 

France •  Centralized system 
•  Drums/boxes 

•  ㅣ’Aube/Morvillier : 
•   Soft bags for D&D waste 

•  Most container affiliated to  Areva/EdF 
•  Concrete overpack for ILW 

Germa
ny 

•  Konrad repository 
  to be opened 

•  Konrad repository to op
en 

•  14 types of containers 

Swede
n 

•  American (W) dru
m 
•   ISO containers 

•  Standardized D&D was
te containers (4 different t
ypes) 

•  SFR repository extension 
•  Sea transport 



Container for LLW Waste Manag
ement  



Waste Packaging Concept (UK) 

Waste Package = Disposal Package  
                                   in Reusable Transport Containers 
 

•   Reusable container to be returned for reuse 
•   Disposal package to be disposed of permanently in        re
pository 



UK NDA/LLWR Reusable Containe
r 



Drums in Transport Container 



Gyeongju Repository (Korea) 



Radioactive Waste Containers in S
weden (SFR Repository for LLW) 

•  220 litres steel drums 
 
•  cubical steel box  
  with side length 1,2 m 
 
•  concrete box  
 with side length 1,2 m 
  
•  concrete container  
 (1,3 x 2,3 x 3,3 = 10 m3)  
 
•  ISO standard  
  freight container.  
  



Containers for Konrad Repository 
(Germany) 

No. Type Dimension (mm) Volume 
(m3) L W H 

•  1 
•  2 

•  Concrete canister – I 
•  Concrete canister – II 

1,060 
1,060 

1,370 (1) 
1,510 (2) 

1.2 
1.3 

•  3 
•  4 
•  5 

•  Ductile Cast Iron (DCIC)-I 
•  Ductile Cast Iron (DCIC)-II 
•  Ductile Cast Iron (DCIC)-III 

900 
1,060 
1,000 

1,150 
1,500 (3) 
1,240 

0.7 
1.3 
1.0 

•  6 
•  7 
•  8 
•  9 
•  10 
•  11 

•  Steel Container – I 
•  Steel Container – II 
•  Steel Container – III 
•  Steel Container – IV 
•  Steel Container – V 
•  Steel Container – VI 

1,600 
1,600 
3,000 
3,000 
3,200 
1,600 

1,700 
1,700 
1,700 
1,700 
2,000 
2,000 

1,450 (4) 
1,700 
1,700 
1,450 (4) 
1,700 
1,700 

3.9 
4.6 
8.7 
7.4 

10.9 
5.4 

(1)  H= 1,510 + hook 90 = 1,460 mm 

(2)  H = 1,370 + hook 90 = 1,600 mm 

(3) KfK Type, H= 1,370 mm, Volume = 7.2 m3 

(4) KfK Type, Stacking H=  1,400 mm, Volume = 7.14 m3 



B-25 Boxes (North Coast Fabricators, CA) 
http://www.northcoastfabricators.com/fabrication/b-25-box 



MHF Services 
http://www.mhfservices.com/Durable-Packaging.asp 



ISO Standard Containers 



Soft-Sided Bags for VLLW/LLW 



Soft Bags for VLLW/LLW 



Andrews Repository (Texas, USA)  



Combination of Containers 

       US Patent 



Concrete Containers (SOGEFIBRE
) 



Sogefibre Concrete Container 



Comparative Features 
Conventional Steel Fiber Pig Iron Based Amorphous Fiber 

Atomic Stru
cture 

Manufacturi
ng process 

Iron making , Iron → Steel making , Steel → C.
 casting  

→ Wire hot rolling → Wire cold rolling (Drawing
) →  

Cutting → Bundling → Steel Fiber 

Iron making , Iron → PFC → Amorphous Fiber  

CO2  
Emission  
(ton/ton) 

2.28 (1.25) 1.83 (1) 

Steel Fiber  

Amorphous Fi
ber  

Hot Pig Iron * Melt Spinning Method  



Conclusions 
•  Containers for Radioactive Waste Management 

–  Conventional steel drums may not be adequate performance 
–  Better designs with new materials may be desirable 
–  Advanced materials may come up for better performance 

•  The ISO container as an option 
–   Compliance with transport requirements 
–   Disposal requirements ? (è concrete) 

•  Concrete material for disposal container 
–   Armophous fibre reinforced concrete (Sogefibre, Posco,…) 
–   Geopolymer (?) 


