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Abstract  
 

With the proliferation of distributed energy resources in the form of distributed generation, distributed 

storage and combination of these two, the concept of microgrid is known more than ever. Microgrids are small-

scale networks in the low voltage level which are designed to supply electrical and thermal loads of an 

integrated building such as: a residential, commercial, or industrial building. Energy management of distributed 

energy resources is necessary to provide optimal operation of micrigrids. 

In this presentation, the studied microgrid is a residential building. This study is more focused on a Micro-

CHP unit as a distributed energy source. Thermal load is analyzed more precisely in the form of the required hot 

water and desired building temperature. This provides a better coordination of Micro-CHP thermal and electrical 

output power which leads to optimal control and operation of the unit. Furthermore, this microgrid is assumed to 

be equipped with advanced metering infrastructure (AMI) and controllable electrical loads. The information 

provided by AMI can be processed and utilized in implementing smart control of distributed energy sources, 

storages and demand response programs. The study is aimed at presenting an optimal scenario for energy 

management of the microgrid energy sources considering technical and economical constraints. Finally, the 

robustness of the proposed scenario is investigated by means of uncertainty analysis and the impact of each 

uncertain parameter is studied individually. 
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