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 INCE wind turbine (WT) and photovoltaic (PV) systems 
have been addressed by many researches, the need of 
direct connection of these systems to a high and medium 

voltage grids forces modification of the multilevel topologies. 
Among them, (NPC) is the most common type of converter 
which is widely used in WT and PV applications. Fig. 1 shows 
a basic configuration of a three-level NPC topology. The most 
crucial issue in NPC is the neutral point voltage balancing and 
it has been studied by several authors [1-3]. 
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