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In 2014: around 25% of electricity generation 

Medium increase  in next years – Now digesting 

past GW increase! 
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BASE LOAD coal or nuclear power 

plants are no solution for 2020!  
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Solution: Improved solar power forecasting! 
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• Germany has four balancing areas (historic reasons) 

• Reserve sharing mechanism across four areas 

• Reduced requirements despite rapid increase of VRE 

Co-operation with neighbours 

reduce reserve power 

  Source: OECD/IEA 2014      
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Why do we need a Smart Grid in future? –  

Because framework conditions are  

changing rapidly! 

21/06/2015 

1. Consumer will become Prosumer (producer & consumer) 

2. Massive increase of variable RE (vRE), especially PV into grid! 

3. Future of conventional electricity supply system has major challenges: 

1. Central versus decentralize energy supply in the future? Ownership? 

2. PV system cost, based on LCOE, have come down dramatically: 

- expected: 4 EURct/kWh (5 US$ct/kWh) in 2025 in ASEAN  

- even 2 EURct/kWh (30 years lifetime) for 2050 for ASEAN  

4. Storage costs, especially battery are showing same development recently  

5. Climate change commitments will curtail conventional fuel supply 

=> How will countries position themselves in this environment? 
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Source: Agora Energiewende: Current and Future Cost of Photovoltaics, 2015 

Generation costs of 3 – 8 c€/kWh for 2025! 

For 2050: less then 2 c€/kWh are possible! 
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Challenge:  

How does the future energy system look like? 

We do not know exactly, but it will be different from today!  

But we need a national energy vision to define the a smart 

grid plan for a nation so utilities plan their investments!  

 

 

 

 

 

 

 

 

 

 
Picture source: Siemens AG 
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Example: PV storage and back up 

system for PV integration 

Source: SMA Solar Technology AG 
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Source: SMA Solar Technology AG 

Option: PV storage as peak load 

reduction 
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Conclusions for Transformation of  

energy systems for high shares of vRE: 

 
1. Need to adopt energy vision and energy planning for rapid 

changes of PV cost development regularly! 

 

2. Test smart grid applications in grid, like storage at low and medium 

voltage level; like DSM and load management.  

 

3. Develop and improve forecasting for wind and for solar (PV)! 

 

4. Transform energy market, so that vRE can be integrated and can 

offer system services, like ramping, active power control, inertia, etc. 

 

5. In near future technically more than 25% - 30% of energy can 

come from vRE if grid is managed right and energy market design 

is adequate. In long term much more, like technically 100% is possible. 
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RE policy objective: De-risking RE investment 

21/06/2015 
Source: De-risking Renewable Energy Investment, UNDP 2013 
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Thank you for your kind attention! 
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