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Direct Power Control in Constant Switching Frequency for PWM Rectifier Under Unbalanced Grid
Voltage Conditions

GENG Qiang, XIA Changliang, YAN Yan, CHEN Wei
School of Electrical Engineering and Automation, Tianjin University

Abstract: Constant switching frequency direct power control (CSF-DPC) strategy has the advantages of fixed switching
frequency, good dynamic performance and low system sampling frequency requirement. In this paper, a developed CSF-
DPC strategy was proposed to solve the problems in pulse width modulation (PWM) rectifiers, such as current harmonics,
significantly fluctuating active power and performance deterioration, caused by unbalanced grid voltage. The positive and
negative sequence components of grid voltages and currents were calculated to obtain instantaneous power in two
revolving coordinates, which rotate at positive and negative synchronous angular velocity respectively. The errors between
reference values and calculated values of power were regulated to build the output voltage space vector. The duty cycle of
rectifier was calculated by SVM method. The proposed strategy was finally verified by simulation and experimental results.
It is proved to be effective on reducing input current harmonics and reactive power DC components, stabilizing output
active power.

Keywords: pulse width modulation (PWM) rectifier constant switching frequency direct power control (CSF-
DPC) grid voltage unbalance space vector modulation (SVM) positive and negative sequence components
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