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Abstract

Based on the instantaneous reactive power theory, two groups of three-phase unit
symmetrical rotating reference phasors with same frequency as that of power grid
voltage is built and a novel approach to accurately detect harmonic currents by use of
active power filter (APF) is proposed. By use of the built symmetrical rotating reference
phasors, the amplitude of fundamental frequency positive- equence active current is
solved, and the sinusoidal and cosinusoidal phase difference values of power grid
voltages and currents to rotating reference phasors are calculated respectively to solve
the power angle, and the phase deviation between unit rotating reference phasors and
power grid voltages is eliminated. Simulation results validates the correctness of the
proposed approach and it show that it is not demanded to synchronize the phase of
rotating reference phasors with that of power grid voltage, so the proposed approach
is not only suitable to the condition that the load currents are distorted and
unsymmetrical, but also to the condition that the voltage of power grid is distorted and
unsymmetrical.
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