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Experiences and Lessons Learnt from 

Germany 

 
Deep Dive Workshop 

Scaling Up Clean Energy: Early Actions to Facilitate 

Integration of Variable Renewable Energy into Existing Power 

Systems 
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Total Load in Germany around 80 GW 
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Gross Electricity Production in Germany  

2015 in TWh: 30% from Renewables!  

Source: BMWI 2016 07/06/2016 
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Clear Message for Germany: Base 

load coal or nuclear power plants are 

no solution for 2020 and beyond!  
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1. Improved Forecast of Wind and PV output! 

2. Supply-side flexibility  

 Flexible operation of conventional power plants !!! 

 Management of vRE infeed  

3a. Grid expansion, interconnection  

 Grid expansion & upgrade & make grid “intelligent” 

 Regional interconnection 
 

3b. Demand-side flexibility  

 Demand-side-management 

4. Electricity Storage 

 Hydro pump storage, batteries, later Power-to-gas or heat, E-mobility) 

Power System Flexibility Options: Sequence in Germany 

Asia Clean Energy Forum 2015, Technical and Market Integration of Variable Renewable Energies  
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Solution: Improved solar power forecasting! 

Day ahead forecast 
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Solution: Improved wind power forecasting! 
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Source: Dr. M. Lange, energy&meteo systems, 2014 

Solution: Improved wind power forecasting! 



Page 11 



Page 12 



Page 13 

• Germany has four balancing areas (historic reasons) 

• Reserve sharing mechanism across four areas 

• Reduced requirements despite rapid increase of vRE 

Solution: Co-operation with  

neighbours to reduce reserve power 

  Source: OECD/IEA 2014      
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Solution: Wind power as system balancing power! 
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Solution: DSR and DSM as secondary control power! 
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Solution: Batteries for primary control! 
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Smart Grids have to come in next decade 

Each country has to make its pilot tests 

To see, what kind of smart grid elements need to be built 

in and when 

There is no blueprint to be copied from other countries. 

 

 

 

 

 

 

 

 

 
Picture source: Siemens AG 

07/06/2016 
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Annual share of VRE in power system (minus curtailment) 
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Summary of Experiences and Lessons  

Learnt from Germany 

 
1. High share of vRE are no problem to stability and grid in Germany, 

as the growths took place over 10 years so TSO/DSO could adjust 

and learn! 

 

2. Base load power is outdated in Germany soon and has no 

economic future, flexible power plants are required. 

 

3. The whole electricity market must adopt to the higher vRE share, 

e.g. reserve power market, grid services, forecasting, etc.  

 

4. There are many tools and options to balance the grid now tested 

in Germany since 10 years and are proven and cost effective. 

 

5. Storages becomes important when vRE reaches more than around 

40% in a grid. 
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Recommendations based on  

German experience: 

Early Actions for Asian countries for vRE integration: 

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

 

2. Start now with learning, because TSO/DSO and regulation needs 

at least 5 years to adopt to new situation.  

 

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

voltage level; like DSM and load management, etc.  

 

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 is possible. 
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Thank you for your kind attention! 

Prof. Dr.–Ing. Christoph Menke 

Trier University of Applied Sciences, Germany 

Joint Graduate School of Energy and Environment, Bangkok, Thailand 

Senior Consultant for Renewable Energy Policy, GIZ GmbH, Germany 

menke@fh-trier.de 
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