
  

The Battle of the Grids:
The integration of >70% (2030) and 
100% (2050) Renewable electricity

In the European electricity system



  

Battle of the Grids (2011)

• 68% renewables 2030
• 97% renewables 2050
• 2050: High / Low Grid scenario's
• Conflict scenario



  

Low-Wind Turbines &
consumption-deployment of PV

• More even spread of variable renewables (wind&solar)
• Balance higher cost of renewables / lower cost of grid



  

powE[R] 2030 (2014)

• 77% renewables 2030
• no 2050 simulations
• new conflict scenario



  

Modelled Generation Capacities 2030 (GW)

 E[R]: 77% Renewable electricity generation 



  

Electricity import/export balance 2030 E[R]

Taking into account
renewable energy
potentials / country
and geography



  

Grid Model Grid Model:
• 224 nodes
• RES sources allocated
   to those nodes
• EU-27 + N+ CH +
   Balkan countries
• DIgSILENT PowerFactory

Simulations 2030-50:
1. Full-year (hourly)
2. Extreme events (30y)

Key Results:
1. Grid extensions
2. Load Fact. / curtailment



  

E[r] 2030 case



  

PV battery storage at German node DE02

100kWp PV=
10kW storage
20kWh storage



  

2014: Grid extensions (km)



  

E[R] 2030 case (km of lines)



  

Grid extension 2030 / scenario's
Length 
(km)

GVA.km Cost (€)

Conflict 2030 AC 8224 15189 7

DC 7055 39111 34

AC+DC 15279 54299 41

E[R] 2030 AC 22489 22169 10

DC 10738 52390 51

AC+DC 22227 74559 61

TYNDP AC 37520 56280 26

DC 12590 25180 32

AC+DC 50110 81460 58



  

HVDC vs HVAC: cost and capacity



  

Conflict Case: Curtailment (bn€/y)

€/MWh



  

Optimisation process



  

End.



  

Grid cost assumptions

a terrain factor that adds up to 50% to the line cost according to 
the difficulty of the terrain

DC: 6GVA/line
AC: 3 GVA/line



  

Installed capacities (MW)



  

France-German conflicts (conflict scen)



  

20% flexibility for nuclear/coal



  

Cost of Curtailment of Renewables 2030
conflict case for whole of Europe (2011 report) 
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