



A VERSATILE CONTROL SCHEME FOR A DYNAMIC VOLTAGE RESTORER FOR POWER-QUALITY IMPROVEMENT

ABSTRACT

This paper presents a control system based on a repetitive controller to compensate for key power-quality disturbances, namely voltage sag, harmonic voltages, and voltage imbalances, using a dynamic voltage restorer (DVR). The control scheme deals with all three disturbances simultaneously within a bandwidth. The control structure is quite simple and yet very robust; it contains a feed forward term to improve the transient response and a feedback term to enable zero error in steady state. Simulation results show that the control approach performs very effectively and yields excellent voltage regulation. 

This paper focuses on the design of a closed-loop control law for a two-level DVR, based on the so-called repetitive control, aiming at compensating key voltage-quality disturbances, namely, voltage sags ,harmonic voltages, and voltage imbalances. A detailed analysis of various repetitive control configurations is reported. The repetitive control was originally applied to eliminate speed fluctuations in electric motors but it has since been adopted in a wide range of power-electronics applications. A repetitive controller is applied to obtain an output voltage with low distortion in a constant voltage, constant frequency three-phase PWM inverter.

 A repetitive controller is used to achieve zero tracking error in the output current of a three-phase rectifier in order to improve its power factor. The repetitive controller presented in this paper has a wider range of applicability; it is used in a DVR system to ameliorate voltage sags, harmonic voltages, and voltage imbalances within a bandwidth. Unlike other schemes, which also have a comparable range of applicability, only one controller is needed to cancel all three disturbances simultaneously. The control structure contains a grid voltage feed forward term to improve the system transient response, and a closed-loop control which comprises a feedback of the load voltage with the repetitive controller in order to warrant zero tracking error in steady state.

A case in point is the so called repetitive controller proposed in this paper, which has a fast transient response and ensures zero error in steady state for any sinusoidal reference input and for any sinusoidal disturbance whose frequencies are an integer multiple of the fundamental frequency. 

To achieve this, the controller has been provided with a feed forward term and feedback term. The design has been carried out by studying the stability of the closed-loop system including possible modeling errors, resulting in a controller which possesses very good transient and steady-state performances for various kinds of disturbances. Only one controller is required to eliminate three PQ disturbances, namely, voltage sags, harmonic voltages, and voltage imbalances. 
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