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 “Stability and Control of Microgrids” 
 
Abstract. With the advances in power electronic technologies inverter-based autonomous power grids 
become a natural choice for independent power supply. Such small-scale grids are usually referred to as 
microgrids. Proper control of such grids, especially the implementation of power sharing and voltage 
support is a challenge when the system is in an off-grid mode. One of the natural choices is to organize 
control of such microgrids in a way similar to conventional power systems expecting that all the methods 
employed for secure control of power systems can be directly transferred to microgrids. 
In the present work we show that there is a distinct qualitative difference between large-scale power 
systems and microgrids and that in most cases the rules for stability of microgrids are exactly the opposite 
to those known for decades in large power systems with many aspects of microgrids stability being 
counterintuitive at the first glance. We specifically explore the interaction of modes with different 
timescales and show that the fast transient (mostly electro-magnetic phenomena) play essential role in 
the dynamics of slower modes. We present a systematic procedure for proper model order-reduction and 
present a physical description of interaction of modes with different timescales.  
 
Besides the microgrids, other projects realized under the MIT-Energy Systems CREI collaboration will be 
briefly discussed: 
- Electro-mechanical oscillations source identification; 
- New methods for approaching the frequency stability problem in power systems; 
- Real-time load composition restoration. 
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