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Background

• Aim to produce EASAC report for EU policy makers, investors, 

and other stakeholders (system operators, generators, electricity 

users) engaged in policy debates on the future of EU electricity 

grids. 

• Working Group nominated by 11 of the National Science Academies in 

Europe – 16 members with a broad range of expertise (power systems, 

technology, economics, social science).  

• Experts from stakeholder groups (Europe and US) and from the European 

Commission were invited to provide inputs to the work.

• Focus is on dedicated storage i.e. “electricity in – electricity out” of storage 

systems connected to electricity grids
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Current deployment of grid connected electricity storage in EU28+NO+CH

Note: Data were exported from DOE database in September 2016. Specialised applications of 

high power flywheels in UK and German fusion research labs and the RWE Adele Compressed 

Air Energy Storage (CAES) plant (which is not operational) were excluded.  

Dedicated storage deployment (49 GW in 2016)

(Pumped Hydro, Compressed air, Flywheels, Batteries)
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• Power to heat – a low cost alternative to curtailment, but not 

usually possible to revert to electricity.  Typically the heat is used 

in buildings where its value may be low because of competition 

with other low cost options.

• Power to gas – already technically feasible and being studied in 

demonstration projects for transport and industry applications.  

• Battery electric vehicles – an application of growing interest 

where owners of electric vehicles can use their batteries also to 

contribute to self consumption at home or at work.

Non-dedicated storage options 
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(i) As the penetration of variable renewable generation (wind and PV)

increases, transmission and distribution grids will require more

flexibility.

(ii)Small storage systems are being installed on distribution grids as

battery prices fall and “prosumers” invest in “PV + battery systems”

for increased self consumption.

Why should policy makers consider storage?
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EASAC storage project timeline

Project 
kick-off 
meeting 
London, 
April ‘15

2nd project 
meeting, 

Cologne, July ‘15

Open 
workshop and 

3rd project 
meeting, 
Brussels, 

October ’15

Workshop and 4th

project meeting, 
Dublin, March ’16

Report drafting, 
editing, peer 
review and 
finalisation. 

Launch 
19 June ‘17
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Technology Potential for future cost reductions

Pumped Hydroelectric storage (PHS) Low

Compressed air energy storage (CAES) Medium

Flywheels Medium

Lead acid batteries Low

Li-ion batteries High

Sodium ion batteries High

Redox flow batteries Medium / High

Sodium sulphur batteries Medium

Super capacitors Medium

Power to gas to power (P2G2P) Medium

Cryogenic energy storage (CES) Medium

Potential for cost reductions in dedicated 

storage technologies
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Projected cost reductions for 

Lithium ion batteries (cell price)
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• Energy arbitrage

• Ancillary services

• Reserves (frequency control and 

balancing).  

• Voltage control

• Black start

• Grid adequacy (for congestion control 

and up-grade deferral)

• Generation adequacy

• End user and consumer needs

• Power control / local back-up

• Self consumption (PV + battery)

• Operation in multiple roles and markets

Services offered by storage to 

electricity markets
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• Modelling methodologies reviewed

• System models

• Storage-centric models

• Findings from peer reviewed modelling assessments

• Storage to reduce variable renewable electricity curtailment

• Storage for multiple uses

• Marginal value of additional storage

• Value of storage depends on services provided

• Value for isolated systems and weak interconnected areas

• Competitiveness of storage

• Expected deployment

• Gaps and priorities for further research

Modelling and assessing values 

of storage
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o The value of dedicated storage is system dependent and it has many

competitors

o Electricity market design should

o deliver price signals (locational and temporal) which encourage

investments in cost-efficient flexibility options (including storage) on

both transmission and distribution grids.

o not create barriers to the deployment of potentially valuable systems

and technologies (including storage).

o address PV plus battery systems on distribution grids.

o Storage will not greatly reduce EU needs for back-up generating capacity

o Seasonal storage technologies are being developed – the opportunity

Conclusions
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