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Electricity storage 
Installed Capacity Worldwide 

Source:  

 Electricity Storage: How to Facilitate its Deployment and Operation in the EU - Think 
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Installed Pump Hydro Storage Capacity 
Installed Capacity Worldwide (GW) 

Source:  

 Electricity Storage: How to Facilitate its Deployment and Operation in the EU - Think 
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Enel owns the majority of pump hydro storage (PHS) in Italy (~ 7 GW) 

PHS originally built in order to fill off-peak consumption and smooth nuclear power 

plants’ operation 
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Name Voltage 

Generation 

Capacity 

MW  

Campomoro 220 KV 36,5 

Edolo  380 KV 950 

Entracque Chiotas  380 KV 1064 

Entracque Rovina  380 KV 125 

Fadalto 220 KV 210 

Gargnano 220 KV 137,2 

Roncovalgrande  380 KV 1000 

San Fiorano  380 KV 568 

Bargi  380 KV 281 

Capriati 220 KV 113 

Presenzano  380 KV 1000 

Provvidenza  220 KV 139 

San Giacomo 220 KV 490 

Taloro   220 KV 240 

Anapo  220 KV 500 

Guadalami 150 KV 80 

Enel’s Pump Hydro Storage in Italy  
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Pump 

 Gen 

η=70% 

P peak 

P off-peak 
≥ 1,4 

Given an average 70% efficiency of pumped storage 

cycle, optimization of pumped storage facilities 

requires: 

Traditional use of pumped storage  Toward a new paradigm 
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New role for pump hydro storage  
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PHS Usage in Italy 

Increasing use in Ancillary Service Market  for balancing RES production 

Note 

Typical Production of a PHS in Italy during 2011 and 2014 

h 

Production 

MWh 130% 

2011 2014 

100% 

Pumping Ancillary Service 

Volume  

Pumping due to FV production 

2014 

2011 



Batteries in Italy 

 Over 590.000 connections 

 26,2 GW connections 

 ~80% capacity connected at MV/LV 

The main drivers for batteries Enel Group pilot projects 

Grid4EU (Enel Distribuzione): 

1 MVA – 1 MWh 

Isernia (Enel Distribuzione): 

1 MVA – 0,5 MWh 

Ventotene (Enel Produzione) 

0,3 MVA – 0,6 MWh 

POI (Enel Distribuzione): 

2 MVA – 2 MWh 

2 MVA – 1 MWh 

2 MVA – 1 MWh 

 Capability of storage facilities of contributing 

effectively to voltage regulation 

 Integration of RES 

 

L’Aquila (Enel Distribuzione): 

2 x 32 kVA – 32 kWh 3,1 4,7 
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Connections, GW 

7% 
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18% 

23% 
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% of HV/MV transformers 

with energy flow reversal 

for at least 5% of the time 

(>438 hours/year) 



Market models for storage 
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Main benefits 

 Integration of RES 

 Reduction of dispatching costs 

 Network operation / system security 

Market model 
 Which application? Flexibility vs power quality 

 Market vs RAB-based model 

Source:  

Decentralized storage: impact on future distribution grids, 2012 


