APPLICATION OF VOLTAGE- AND CURRENT-CONTROLLED VOLTAGE SOURCE INVERTERS FOR DISTRIBUTED GENERATION SYSTEMS
ABSTRACT

Due to improvement in technologies, electrical power can be generated more efficiently and closer to the point of consumption. Additionally, distributed generation systems (DGS) enable alternative energy sources (AES) to easily utilize and supplement fossil fuels. Renewable energy sources (RES) (e.g., solar, wind, biomass, wave, hydropower, etc.) can play a major role in the preservation of our underground resources and the reduction of air pollutants. DGS based on RES have been known to be one of the most cost-effective, reliable, and durable power systems to provide energy saving and non interrupted power with high power quality. DGS can be classified further into stand-alone and grid connected systems (series and parallel processing), according to the output of the voltage source inverters (VSIs) and connection to other ac sources and loads. 

    Voltage source inverters (VSI) have been widely used in uninterruptible power supplies, unified power flow controllers or unified power quality conditioners and distributed generation systems (DGS). VSIs are inherently efficient, compact, and economical devices used to control power flow and provide quality supply. VSIs can be classified as voltage-controlled VSIs (VCVSIs) and current-controlled VSIs (CCVSIs), depending on their control mechanism. In this paper, a detailed comparison of VCVSIs and CCVSIs for DGS applications is presented. This paper examines the advantages and limitations of each control technique in a single-phase DGS, without incorporating additional hardware and/or extra complex control techniques. Discussions on the concepts, hypotheses, and computer simulations of different VSIs in the presence of different loads and conditions are presented. The experimental results confirm the validity of the analysis and simulations outlined..
