CONTROL OF GRID-INTERFACING INVERTERS WITH INTEGRATED VOLTAGE UNBALANCE CORRECTION

ABSTRACT

For practical three-phase power systems, problems of voltage unbalance exist. These negative sequence voltages are especially troublesome in practical applications, contrary to zero-sequence components which do not exist in three-wire systems. The effects of voltage unbalance are quite severe for electrical machines, power electronic converters, and drives. In addition to conventional delivery of electricity, ancillary functionality for improvement of power quality problems is being introduced into grid-interfacing inverters . 
In this paper, it is proposed to integrate voltage unbalance correction into the control of grid-interfacing inverters. By controlling the negative-sequence currents, which induce opposite negative-sequence voltage drops on the line impedances, the objective of eliminating negative sequence voltages at the point of connection (PoC) with the grid may be achieved. The employed inverter operates normally when the utility voltages are balanced, and when unbalanced, performs compensation automatically for negative-sequence voltage, based on utility voltage unbalance factor (VUF). 
To investigate the effectiveness of the proposed function, a three-phase four-wire inverter is used to control voltage unbalance correction. To this aim, the analysis of negative-sequence current control and high performance detection for symmetrical sequences are introduced. in order to obtain a maximum power factor, most grid-interfacing inverters deliver only positive-sequence currents under either balanced or unbalanced conditions. The development of this proposed controller differs from the conventional one, and its design of unbalanced situations, a four-leg inverter topology is used as the circuit to eliminate zero-sequence currents.

Controller structure of the grid interfacing inverter is constructed by a double-loop current controller that is an outer control loop with proportional-resonant (PR) controllers for eliminating the zero steady-state error of the delivered currents, and an inner capacitor current control loop with simple proportional controllers to improve stability. The control for both positive- and negative-sequence components would be much too complicated Therefore, it is preferred to choose a PR controller in the stationary frame.

