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ONCE-THROUGH FUEL CYCLE



CLOSED FUEL CYCLE



WHY REPROCESS? 

• Multigenerational Sustainability

• Economically viable

• Environmental concerns

• Profit



WHY NOT REPROCESS? SMILING BUDDHA, 1974 



POKHRAN TEST RANGE



FRENCH REPROCESSING INDUSTRY

• Areva

• “World leader in the back end of the nuclear fuel cycle”

• Roughly 90% of world’s MOX production

• 86.5% owned by the French state

• Électricité de France (EDF)

• Historically Areva’s largest client

• French electrical utility

• 84.5% owned by the French state



AREVA REPROCESSING FACILITIES

• La Hague

• Largest spent fuel reprocessing facility in the world, 1700t/yr

• Holds more than half the world’s reprocessing capacity

• May soon be the world’s only civilian reprocessing facility

• MELOX

• Fabricates MOX fuel, an alternative to LEU, for Light Water Reactors 
(LWR)

• Licensed capacity of 195t MOX per year, though its maximum production 
was 150t MOX in 2012



WEAPONS MATERIAL TRAVEL TIME AND RISK OF 
NUCLEAR TERRORISM



METHODLOGY

• Examination of Areva financial statements from 2001-2015

• Creation of data set consisting of Areva’s recycling division revenues, 

La Hague’s used fuel treated per year, and Melox’s MOX fabrication per 
year

• Use of fuel treatment and MOX fabrication cost estimates provided by Bunn 
et al. (2005)

$700/kg spent fuel reprocessed and $550/kg MOX fabricated excluding 
capital costs

$1000/kg spent fuel reprocessed and $700/kg MOX fabricated including 
amortized capital costs



AREVA’S RECYCLING DIVISION DATA
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AREVA PROFIT/LOSS ANALYSIS

Y - ( F + M ) = π

Y : yearly recycling division gross revenues 

F: yearly spent fuel reprocessing expense

M: yearly MOX fabrication expense

π: yearly estimated profit or loss



AREVA RECYCLING DIVISION PROFIT/LOSS 
INCLUDING ONLY OPERATING COSTS
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AREVA RECYCLING DIVISION PROFIT/LOSS 
INCLUDING AMORTIZED CAPITAL COSTS
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WHY?

• Bunn et al. reports that historically Areva charged EDF $1200/kg MOX, while 
it charged its customers in Germany and Switzerland  $3000-4000/kg MOX

• Germany, Areva’s second largest customer, banned the export of its spent 
nuclear fuel in 2005, and no longer contracted Areva’s services

• The transition away from nuclear power started in the early 2000s, and was 
accelerated after the Fukushima disaster of 2011 

• The large drop in revenues in 2008 coincides with the transition of EDF 
becoming essentially Areva’s sole customer for MOX fuel



CONCLUSION/ RECOMMENDATION

• Areva’s foreign customer base has dried up

• With EDF as essentially Areva’s sole client for recycling services, the firm 
can no longer turn a profit in this division

• Therefore, the economic argument for a closed fuel cycle no longer holds 
weight, leaving little justification for the significant security risks of nuclear 
proliferation and nuclear terrorism

• Countries such as China, Japan, and South Korea should pay attention to 
lessons of this analysis and should find alternatives to the closed fuel cycle 
to provide for energy security
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