
Abstract—In the emergent deployment of the smart grids, 
storage systems play an important role into assets utilization 
optimization, providing backup power and peak-shaving. This 
concept becomes more critical in the context of microgrids with a 
high penetration of renewable energy resources. Plug-in electric 
vehicles provide an enormous distributed storage capability, 
which favours the technical and economical exploitation of such 
systems. This paper presents a comprehensive implementation 
and control of a bidirectional power converter for vehicle-to-grid 
integration, based on a bidirectional DC/DC converter followed 
by a full bridge DC/AC converter. The evaluation of the adopted 
topology and its control is performed through simulation and 
experimental validation.  

Keywords— Batteries; Converters; Distributed Generation; 
Energy storage; Grid-to-Vehicle; Microgrids; Vehicle-to-Grid. 

 



 

A. The IPB Microgrid Project 

B. The IPB ECO Buggy 

 

 

A. Control of the DC/DC Converter 

L
*
b V GI

L C

*
b G VI

 i.e.,

bI



B. Control of the Voltage Source Inverter 
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A.   Simulation Results 
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B.   Experimental Results 
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