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In the past decades the German electrical generation system was mostly characterized by thermal 
power generation using fossil and nuclear fuels. Renewable energy contribution which amounted to 
approximately 5% came from hydro power only. But the electrical generation mix has changed 
tremendously in the last 10 years. Due to political motivated energy laws like the renewable energy 
act thousands of wind turbines and millions of PV panels were installed all over the country. The 
ambitious goals state that by 2020 up to 40 percent of the total electrical consumption will be 
covered by renewable sources compared to 27% today. 

Due to the growing share of renewable energies the thermal power plants generation will be reduced 
continuously. But the power output of the new PV and wind turbine systems has a high intermittent 
character. Therefore to keep the power balance between generation and demand the fluctuations of 
the renewable sources have to be compensated. Therefore to ensure the safety of supply and to fit the 
consumers demand at any time, thermal power plants are still essentially needed. But the 
requirements for these plants have changed. They need more flexibility options to start and ramp up 
fast when the renewable power input decreases due to changes of weather conditions. To provide 
services like primary and secondary control a certain amount of power plants have to stay in 
operation even when the renewable power in-feed is high. Therefore the optimized partial load 
operation will be more important in the future to avoid shutdowns and to reduce the power plant 
operation costs. Besides the system inertia is defined by the rotating masses of the operating 
synchronous generators of all plants. Hence to keep the rate of change of frequency within 
acceptable limits the power plants are essentially for the system stability. 

This presentation shows the displacement effect of renewable energies, the change of thermal plant 
utilization and new partial load operation. In regard to the dynamics of the system frequency the 
influence on the system stability is illustrated if more and more plants are disconnected in periods of 
high intermittent in-feed. 
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