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Grenoble, France
One of the most innovative cities in the world 

World class research equipment (eg HighFlux Reactor) 

Industry/research tight links (CEA/StMicro/IBM/GE Hydro…) 

140 nucl. eng. master degrees / y (inc. 90 in Grenoble-INP)
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LCOE = Flows (ex kg/y) * Costs ($/kg) 
(YES uncertainty/un-determination are increasing) 

=> look for nice references ! 

Nuclear Energy Economics
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http://bruegel.org/wp-content/uploads/imported/events/Dhaeseleer_ppt.pdf, Nucléaire on/off (Francois Lévêque), and others
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The data and analyses demonstrate that the margin between the 
cost of reprocessing and recycling and that of direct disposal is 
wide, and is likely to persist for many decades to come.

Sensitivity analysis is performed, showing that the conclusions 
reached are robust across a wide range of input parameters. 
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Harvard study in 1 Slide
2 Studies  

- Reprocessing in LWR 

- LWR vs FBR 

2 Metrics  

- Differences in LCOE 

- Breakeven Price of Uranium  

Massive bibliography 

Sensitivity (MC) study 

Some refinements, ex : tail enrichment optimisation ! 

All figures produced by 4 spreadsheets ! 

4



Bidaud et al.,  07/20/2017, Columbia, SC, USA

Harvard study in 1 Slide
2 Studies  

- Reprocessing in LWR 

- LWR vs FBR 

2 Metrics  

- Differences in LCOE 

- Breakeven Price of Uranium  

Massive bibliography 

Sensitivity (MC) study 

Some refinements, ex : tail enrichment optimisation ! 

All figures produced by 4 spreadsheets ! 

4



Bidaud et al.,  07/20/2017, Columbia, SC, USA

Harvard study in 1 Slide
2 Studies  

- Reprocessing in LWR 

- LWR vs FBR 

2 Metrics  

- Differences in LCOE 

- Breakeven Price of Uranium  

Massive bibliography 

Sensitivity (MC) study 

Some refinements, ex : tail enrichment optimisation ! 

All figures produced by 4 spreadsheets ! 

4

Unit costs

Flows



Bidaud et al.,  07/20/2017, Columbia, SC, USA

Flow Calculations
[kg/(MWe.y)]=1/BU[MWth.j/t]*365*1000/𝜂
Ok without Blanket BUT gives 2 times more 

blanket flows than core flows ? 
The blankets (or the driver fuel) DO NOT 

produce ALL the energy of the reactor ! 
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Flow = Mass /Time of residence / Power
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Proposed cure : 
Flow = Mass /Time of residence / Power

Core Blanket

11kg/MWhe.y 25kg/MWhe.y

1450MWe
Core

Blanket1,2kg/MWhe.y

9kg/MWhe.y 1300MWe

140MWe
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Impact ?
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Conclusions
1/ Second part of Harvard report to be 

corrected ? 
2/ Results should be updated : building cost 

increase (in western countries) 
3/ Interdisicplinary studies are DIFFICULT, 

to run & fund  
4/ Keep your codes/data/benchmarks open !
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Questions
What is the cost-benefit analysis of blankets in 
SFR ?  
Is uranium price or « visibility of its potential 
reduced availability » of any relevance to the 
debate ? 
How are the uncertainties in the costs of advanced 
fuel cycles fuzzing the debate ? 
Are economical arguments of any use for actual 
decision making regarding fuel cycle questions or 
even energy issues ?  
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Merci !
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