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The new electrical grid with Renewables 
  

In the  ELECTRIFICATION of EVERYTHING also 

Storage is electric  éé. 

and the the istantaneous balance between 

generation power and load power is not more 

trueé because of the possibility of electrical 

energy storage.   

Load Generation 

Frequency 



RES are a real effective alternative to fossil fuel, but thieir grow requires 

extensive SMART applications on the grid, (becuse of instability with RES 

penetration). We  are examining how the RES impact onto the ELECTRIC 

SYSTEM  can be approached with SMART STORAGE on the basis of our 

experience  of Energy Storage ON-GRID & OFF-GRID. 

 

The new electrical grid with Renewables 
  



Distributed Generation 
Grow 

Efficiency and Reliability 
requirements for new grids 

Non Programmable Renewable 
Sources  increase 

Power Quality Requirements 
Transports Electrification   

(E-mobility) 

Consumer (prosumer) 
Interaction 

With several specific challanges for the electric system  

The new electrical grid with Renewables 
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With the great grow of RES some peculiar problems  are expected: 

1.  Obligation to withdraw RES and consequent grid congestion 

2.  Need to increase reserve capacity  

3.  Need to increase predictable generation profile 

4.  Need to increase inertia of the grid 

5.  Need to increase capability of reactive power  regulation 

PROD TRASM DIST 

The new electrical grid with Renewables 
  



We are analysing how all these problems are solved with ESS 

The  role of Storage in the new grid 



It is an electrical system  able to 

receive and store electrical energy and 

release it in a different moment with a 

long and controllable time delay. 

 

The possibility of receiving and 

releasing energy with power 

modulation allows different 

functions for grid regulation. 

What is an Energy 
Storage System ? 
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PROD TRASM DIST 

ESS Time Shift applications 

Innvestment Deferral 

Congestions management  

Integration of Non Predictable RES  

Reduction of Wind Prod. Lost  

Frequency Regulation  

ESS Ancillary Services Applications 

Primary, Secondary, Terziary Reserve regulation 

Voltage Regulation 

Black Start 

Power Quality 

For this reason Energy Storage is considered a Top Technology for the electric system change  
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1.  Obligation to withdraw  RES and grid congestion 
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ñLost Wind Productionò is when TSO asks the wind producer to cut production 

because of grid stability (line overload) . In this case wind farm are indemnised, 

but the system  destroys   an available energy. In Italy  LWP reaches  several 

hundred GWh. Scampitella ESS riduced MPE of 5,55 GW in 2016 

  

LOST WIND PRODUCTION 
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Scampitella Energy Storage System  to storage the overload 

10,8 MW/72 MWh  

 Storage energy 

intensive  to collect 

energy overload 

when occurs 
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The  role of Storage in the new grid 

 3 Systems 12 MW-80 MWh have been applied by Terna in Puglia in the Wind area   

TERNA STORAGE 

Project 

SANC 

 
 

Main Functions 

 

MPE  

Grid Congestions 



2.  Need to increase reserve capacity 

The  role of Storage in the new grid 

 Penetration of  NP renewables in the production 

portfolio reduce the regulation role of big 

thermo and hydro 


