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Explanation of Generalized Reactive Power and
Power Factor in Nonsinusoidal Systems

Yang Minghao Yang Ren'gang
(College of Electronic and Electric Power Engineering, CAU)

Abstract The relationships between generalized reactive power and waveforms of voltage and
current are analyzed by using the correlation techniques. The concepts of similarity and complete
similarity of voltage and current waveforms are proposed. With these concepts it is derived and
proved that the generalized power factor is essentially a measure of the difference between voltage
and current waveforms, while the reactive power is just the result of this difference. Two charac-
teristic parameters, similarity coefficient and complete similarity coefficient of voltage and current
waveforms, are given to evaluate the quality of electric energy. The similarity coefficient charac-
terizes the degree of being distortionless and the symmetry of load current related to voltage
source. The complete similarity coefficient is equivalent to the generalized power factor and char-
acterizes the efficiency of power delivery of power systems.
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