



CONTROL SCHEME OF CASCADED H-BRIDGE

STATCOM USING ZERO-SEQUENCE VOLTAGE AND

NEGATIVE-SEQUENCE CURRENT

ABSTRACT
This paper presents a control scheme of cascaded H-bridge STATCOM in three-phase power systems. Cascaded H-bridge STATCOM has merits in point of switching losses, output harmonics, and the number of circuit components. But every H-bridge cell has isolated dc capacitors. So the balancing problem of capacitor voltages exists. Since STATCOM is often requested to operate under asymmetrical condition by power system faults such as one line grounding or two-line short circuit. 
Recently, several methods of voltage balancing between phase clusters are proposed. One method is based on zero-sequence voltage injection. However it needs wide margin of dc capacitor voltage compared with rated power system voltage when the unbalance of power system voltage is large. The other method handles the capacitor voltage unbalance by independently controlling active power of individual phase cluster, but unbalance of power system voltage is not considered. By these reasons, the circuit condition in which these methods are effective is considered to be limited in practical use. We also had proposed a capacitor voltage balancing method using negative-sequence current. It does not need wide margin of dc capacitor voltage and can handle large unbalance of power system voltage. However the output current of the STATCOM using the method is uniquely determined by the unbalance of power system voltage and function of the STATCOM is limited. So we introduce a different control method using zero-sequence voltage in this paper. 
By this method, the STATCOM can control output current almost freely. But it needs wide margin of dc voltage under large power system voltage unbalance. To avoid this, we exclusively use the two methods depending on the extent of voltage unbalance. Solving this problem, a technique using zero sequence voltage and negative-sequence current is proposed. By this scheme, the STATCOM is allowed to operate under asymmetrical conditions by power system faults. The validity is examined by digital simulation under one line and two-lines fault circuit condition.
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