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The share of renewable energy sources in the primary energy demand of Germany has increased 

from 1.3 % in 1990 to 11.7 % in 2013. The current plans are to increase it further and perform an 

energy transition towards 100 % renewables in the future. So the challenge is to implement a 

sustainable low-carbon energy supply in an industrial nation without risking security of supply and 

economics. 

As it is common practice in process engineering to start in laboratory scales and advance over 

demonstration plants to full scale plants, we present the idea of Exclusively Green Energy 

Communities (EGECs) as a mile-stone in this century programme. Such a demonstration project 

should feature the characteristics of today’s energy supply as mentioned above. Therefore 

technological and infrastructural requirements or bottlenecks are identified by analysing the state of 

the art of relevant energy technologies. Further we examine the progress in selected, so-called 100 % 

renewable regions in Germany. As these projects posses the opportunity to demonstrate the 

feasibility of the concept, they will also reveal the problems that are likely to affect the programme 

execution. 

Since renewables predominantly provide a decentralised energy supply by nature and the support for 

the energy transition is easier gained in smaller departments, it is natural that regional programmes 

hurry ahead compared to the cumulative progress of the nation. However it is necessary to provide 

the means for modelling and assessing the requirements as well as the resulting steps to perform a 

local “Energiewende”. Therefore we present our method for modelling regional, cellular networks of 

power supply units with grid control capabilities. With an interdisciplinary approach between 

process and electrical engineering the model intends to analyse the energy balances in a region in 

conjunction with the dynamic grid management. As a result possibilities for raising efficiencies in 

energy network systems can be identified. Furthermore the influence and benefits of additional 

elements of energy supply and controllable energy demand (i.e. storages, power plants, large-scale 

consumers) in an existing system can be assessed. 
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