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We follow the energy storage definition established in the Clean Energy Package, Article 2(59) of Directive (EU) 
2019/944 of the European Parliament and of the Council. 

2. Energy Storage Overview
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What is Energy Storage?



1. Renewable energy generation   
and energy storage
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1. RES Generation and Energy Storage
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Current trends
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1. RES Generation and Energy Storage
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Future trends
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VRES electricity from wind and 
solar is expected to more than 
triple by 2030. RES are expected 
to make up 64-67% of EU 
electricity generation



1. RES Generation and Energy Storage
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Renewables curtailment

Source: Bundesnetzagentur, WindEurope, 2022

Congestion Management Costs: €1.3bn (2019) and €1.4bn (2020)



Less energy securityHigher generation costs

Further coal and gas 

reliance

Renewables curtailment



The solution: scale up flexible assets compatible with net-zero:

➢ to channel surplus or shift it to shortage hours

➢ to cover up for renewables’ shortage



2. Energy Storage Overview
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What is energy storage?



What Solutions at our Disposal?

Source: https://ease-storage.eu/energy-storage/technologies/



What Solutions at our Disposal?
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What Solutions at our Disposal?



Why Energy Storage Projects for P(E)CI are Key
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3. European Union PCI Projects: 

Which Technologies?
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3. PCI Projects: Which Technology?
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a. Mechanical Storage – Pumped Hydro Storage (PHS)

Description Generally, this involves pumping water into a large reservoir at a high elevation—
usually located on the top of a mountain or hill. When energy is required, the water 
in the reservoir is guided through a hydroelectric turbine, which converts the 
energy of flowing water to electricity. 



3. PCI Projects: Which Technology?
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a. Mechanical Storage – Pumped Hydro Storage (PHS)

State of the art Generally speaking, PHS is the most mature storage concept in respect of  installed 
capacity and storage volume. There are over 170 GW of pumped storage 
capacity in operation worldwide, with Europe accounting for approximately 33% of 
the market. PHS PCI projects are numerous.

Applications



3. PCI Projects: Which Technology?
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a. Mechanical Storage - Compressed Air Energy Storage (CAES)

Description CAES uses excess electrical energy to compress air using an electrically driven pump. 
When excess or low-cost electricity is available from the grid, it is used to run an electric 
compressor, which compresses air and stores it under high pressure. When energy is 
required, the compressed air is directed towards a modified gas turbine, which converts 
the stored energy to electricity.



3. PCI Projects: Which Technology?
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a. Mechanical Storage - Compressed Air Energy Storage (CAES)

State of art Although there are few CAES plants worldwide, CAES systems are becoming 
commercially available. CAES PCI projects presence is on the rise.

Applications



3. PCI Projects: Which Technology?
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b. Chemical Storage - Hydrogen

Description Chemical energy storage systems store electricity through the creation of chemical 
bonds. Defined as the utilisation of chemical species or materials from which energy 
can be extracted immediately or latently through different processes. For example: 
using power to create syngases, which can subsequently be used to generate power.



3. PCI Projects: Which Technology?
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b. Chemical Storage - Hydrogen

State of the art One chemical energy storage solution is hydrogen. Currently, there are many 
power-to-gas projects emerging in different European countries. Only a few of the 
demo projects have large scale storage and re-electrification in its scope. 

Applications



3. Technologies
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c. Electrochemical Storage – Classic Batteries

Description Batteries are an energy storage technology that uses chemicals to absorb and release 
energy on demand. Unlike many other forms of energy storage, batteries can provide 
great flexibility. They can respond faster and help maintain grid stability by turning on 
and off in fractions of a second.



3. Technologies
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c. Electrochemical Storage – Classic Batteries

State of the art Lithium-ion is the most common battery chemistry used to store 
electricity. Batteries PCI projects are on the rise.

Applications
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PCI projects are not only about adding new 
capacity – they are also about smarter grids, 
better provision of different system services



• EASE divides the applications into five main categories:

4. Applications
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Energy Storage Applications - Summary
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➢ Renewable generation and energy storage go hand-in-hand with renewables deployment

➢ Energy storage itself embraces very different solutions that provide different services at 
different timeframes

• Unsurprisingly, PCI projects rely on several technologies

➢ Focusing on energy storage projects (from an countries interconnection-perspective or not) has 
several benefits related to several aspects:

• Technical

• Cost savings

• Market efficiency

• Environment

• Energy security / Geopolitical

Conclusions
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The importance of energy storage
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