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The role of modern control and oprimization in power 
grids and microgrids with 100% penetration level of 
renewable energies.

With the increase of penetration level of renewable energies in power 
grids and microgrids, several issues were raised in terms of the 

energy system stability. Two main issues are on top of the reasons for 
blackouts which voltage and frequency instability. To solve the instability 
problems, many controllers and optimization techniques are offered. In 
this presentation, several modern frequency controllers of different 100% 
renewable energy microgrids will be presented. Also, optimal design of 
voltage controllers in a power grid with 100% renewables will be presented. 
At the end, to maximize the penetration level of renewable energy through 
different optimization techniques in the Egyptian grid will be presented. 
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