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STORAGE STILL THE LAST FLEXIBILITY OPTION? 
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Need for storage:  

scenario ADEME 100% renewables FR 2050   
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Need for storage:  

scenario Germany 100% renewables 2050   
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Concordant / non concordant conclusions 

NO NEED OF STORAGE FOR THE ELECTRICAL SYSTEM IN THE SHORT TERM 

Å Long term storage (e.g. power to gas) only needed with RE 

shares higher than 70 to 80%  

FR 

Å First need is weekly storage 

Å From 40% share on, need of 

intraday storage 

Å At 80% RE, 8GW weekly, 7GW 

short term storage needed 

Å The focus is put on 

« distribution grid support » 

(hundreds of kW/kWh)  

Å water heaters represent a 13 to 

20 TWh intra-day flexibility 

 

 

DE 

Å First need is on short term 

storage (frequency regulation) 

Å At 80% RE, 5GW weekly, 7GW 

short term storage needed 

Å Focus is put on larger scale 

storage (MW) for frequency 

regulation and on residential 

storage for PV self-

consumption 
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Market in MWh 
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Market in $ 
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What is the optimal management ? 

Use profile 
Performances 

begining of life 
Performances  

during operation 

MULTIPLE TECHNOLOGIES FOR PV STORAGE ?  

Which technology to select for my application ?  
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What about the residential PV + battery market? 



| 13 

Å  έLa{ wŜǎŜŀǊŎƘ ǇǊŜŘƛŎǘǎ ǘƘŀǘ ŜƴŜǊƎȅ ǎǘƻǊŀƎŜ ǎŀƭŜǎ ǿƛƭƭ ƧǳƳǇ ŦǊƻƳ ƻƴƭȅ Ϸнлл 
Ƴƛƭƭƛƻƴ ƛƴ нлмн ǘƻ ŀ ƳŀǎǎƛǾŜ Ϸмф ōƛƭƭƛƻƴ ŀǎ ŜŀǊƭȅ ŀǎ нлмтΦέ 

ÅCalifornia Public Utility Commission (CPUC) in its Sept. 3 2013 proposed 
ŘŜŎƛǎƛƻƴ ƻƴ ŜƴŜǊƎȅ ǎǘƻǊŀƎŜΧƳŀƴŘŀǘŜŘ мΦо D² ƻŦ ŜƴŜǊƎȅ ǎǘƻǊŀƎŜ ƛƴǘƻ ǘƘŜ 
grid by 2020. 

 

ENERGY STORAGE MARKET  FORECAST 
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ÅNMC « low-cost » : less than 1.5ú for one 18650 (2x3.6=7.2Wh)  => 

200ú/kWh 

 

ÅNCA : 2.8ú (3.1x3.65=11.3Wh) => 250ú/kWh 

 

ÅLFP base 26650 : less than 3ú (3x3.2= 9.6Wh) => 300ú/kWh 

 

ÅLTO no price for volumes, pas de prix sur les volumes, sampling of 

18650 at 3.4ú (1x1.8=1.8Wh) => 1900ú/kWh 

End of 2015 on small cells  

LI-ION COST AT CELL LEVEL 18650 - 26650 
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Retail price of residential PV storage system  
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LEARNING CURVE OF LI-ION 

15% cost decrease for each doubling of the installed capacity 100ú/kWh once 1TWh reached 

Possible in 2030 provided market growth of 31% per year 

Source Winfried Hoffmann 2014 
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How cheap can Li-ion become? 
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Where do Li-ion batteries come from? 


