



A DSTATCOM TOPOLOGY WITH REDUCED DC-LINK

VOLTAGE RATING FOR LOAD COMPENSATION

WITH NONSTIFF SOURCE
ABSTRACT
The distribution static compensator (DSTATCOM) is used for load compensation in power distribution network. In the presence of feeder impedance, the inverter switching distorts both the PCC voltage and the source currents. In this situation, the source is termed as nonstiff. In this paper, a new topology for DSTATCOM applications with non stiff source is proposed. The compensation performance of any active filter depends on the voltage rating of dc-link capacitor. In general, the dc-link voltage has much higher value than the peak value of the line-to-neutral voltages. This is done in order to ensure a proper compensation at the peak of the source voltage.
In this paper, a new DSTATCOM topology with reduced dc link voltage is proposed. The topology consists of two capacitors: one is in series with the interfacing inductor of the active filter and the other is in shunt with the active filter. The series capacitor enables reduction in dc-link voltage while simultaneously compensating the reactive power required by the load, so as to maintain unity power factor without compromising DSTATCOM performance. The shunt capacitor, along with the state feedback control algorithm, maintains the terminal voltage to the desired value in the presence of feeder impedance.
With the reduction in dc-link voltage, the average switching frequency of the insulated gate bipolar transistor switches of the DSTATCOM is also reduced. Consequently, the switching losses in the inverter are reduced. Detailed design aspects of the series and shunt capacitors are discussed in this paper. A simulation study of the proposed topology has been carried out using MATLAB/SIMULINK. 
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