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CESI references in max penetration of RES outside Italy  
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Morocco, ITALGEN 

Wind farm integration in 

Morocco 

Germany, Desertec I.I. 

2050 Highways EU-North Africa 

Ireland, NIE 

Development plan to 

integrate RES generation 

Jordan, MEMR  

Wind integration study 

Libya, GECOL / REAOL 

Wind integration studies  

Egypt, MARUBENI 

Wind farm integration in Africa 

 

Tunisia,STEG 

Wind Generation impact 

on the Network 

Netherlands, UE 

Commision 

Wind farm integration in 

Europe 

Dubai, DEWA 

Distributed renewable 

connection program 

Arab Countries, AFESD 

Feasibility Study of the Electrical 

Interconnection and Energy Trade 

 

Algeria, RES4MED 

Wind and Solar Generation max 

penetration and impact on the 

Network 



Variable Renewable can cover a significant 
portion of the demand 

Source: WEC 2015, Mott MacDonald and system operators, 2014 2 

VRE penetration – capacity as a percent of peak demand 
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Wind and Solar are Variable and uncertainty 

Source: WEC Ireland, 2013; Italy SunSim, 2013 3 

Wind production variability in Ireland 

Solar PV production variability in Central Italy 
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Variable Renewables: No GRID, No Party! 
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Substantial 
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E-NTSO foresees 40,000 km of new lines to accommodate 
RES with investment worth 80 Billion Euro 
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Line 

Substation 

    Grid debottlenecks will free 6 GW of RES Grid expansion for 3,500 km 

Nuclear power plant shut down 

Expected grid bottleneck 

Source: Terna Development Plan, 2014; German Grid Development Plan, 2014 

1 



Aggregating VRE over a large geographical area 
reduces variability 
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Source: Stein, 2011 

Smoothing by aggregating: Wind in Germany 



Cross-border transfer capacity can provide further 
flexibility in the ancillary services market to balance RES 
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Net Transfer Capacity on three borders (Slovenia, France e Austria) 01/04/2015-07/04/2015 

100 Million Euro 

 saved per year 

2,561 

1,035 

Normal Condition Market Coupling

RES 

Over Generation simulation at 2023 [hours]  

Source: CESI simulation and elaboration  
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Voltage fault ride-through (FRT) capabilities for PV units 
reduced the risk in case of voltage dip in the grid  
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2 

Source: Terna, AEEGSI 

WITHOUT new FRT requirements  WITH new FRT requirements  



Shortening dispatch times from 15 to 5 minutes can significantly 
reduce the amount of regulation reserve to manage imbalances 
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Source: ERCOT, 2013 

Regulating reserve requirement in ERCOT 



Reducing gate closure times is equivalent to 
increasing wind forecast accuracy 
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Source: Dobschinski, 2014 

Average error is increasing as the time horizon to forecast is increasing 



9.3 Million U.S. Customers are Enrolled 
in Demand Response 
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Source: GTM Research, 2016 

Sectorial Composition and Breakdown of Demand Response DER Aggregation, Coordination and Scheduling Entities 



Batteries will become competitive  
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Source: Bloomberg Net Energy finance, WEC 2016 

LCOS, €/MWh 

2030 

2015 

PSH    Li-Ion   NaS    Lead 

Lithium-ion EV Battery experience curve compared with solar PV experience curve 



Comparing levelised cost of storage co-located 
for 2015 and 2030 
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Source: WEC 2016, Euro_2014 
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2030 2015 

 PSH     Li-Ion     NaS     Lead  PSH     Li-Ion       NaS      Lead 



A few selected example of CESI reference in Africa 
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Benin 

Power System 

Synchronization & Operations  

Congo  

220kV National Electric          

Grid Study 

Etiopia – Kenya 

HVDC interconnection 

South Africa-Mozambique 

HVDC interconnection 

20 Countries Arab League 

Market Design & 

Infrastructures Optimization 

D.R. Congo  

Inga Shaba transmission  

system study 

Country with Reference 



Thank you 


