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Abstract

We propose a algorithm to calculate power factor of fundamental waveform in an environment where the voltage and
current have been distorted by harmonics. In the proposed power factor computation algorithm, voltage and current are
converted to rotating DQ reference frame, and power factor is calculated from active power and reactive power. We
compare the proposed method with the conventional power factor measurement method as mathematically. In a condition
that voltage and current are distorted by harmonics, the proposed method accurately measure the power factor of
fundamental wave, and it is confirmed by simulation using MATLAB. If the proposed power factor measurement method
is applied to an automatic power factor control system, a power factor compensation performance can be maximized in
harmonic distortion environment. As a result, it is possible to reduce electricity prices, reduce line loss, increase load
capacity, ensure the transmission margin capacity, and reduce the amount of power generation.
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Fig. 1. Voltage vector in dg reference frame.
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Table 2. Conditions of simulation in the absence of harmonic
distortion.
Harmonics | Frequency | Voltage | Current Phase

1st 60Hz 220V 100A 60deg
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Conditions of simulation with conditions that
current only is distorted.

Phase
60deg
30deg
30deg

Current
100A
50A
30A

Voltage
220V
ov
ov

Frequency
60Hz
180Hz
300Hz

Harmonics

1st
3rd
5th
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Result of power factor computation with conditions
that current only is distorted.
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Table 6. Conditions of simulation that voltage and current
are distorted by harmonics.

Harmonics | Frequency | Voltage | Current | Phase
Ist 60Hz 220V 100A 60deg
3rd 180Hz 150V 50A 30deg
5th 300Hz 100V 30A 30deg
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Fig. 5. Waveforms of voltage and current that are
distorted by harmonic.

E 7 Mg MF 2F AFEH =AM HE

Table 7. Result of power factor computation in the

condition that voltage and current are distorted
by harmonics.

Power triangle Time delay DQ transform
61.03% 76.71% 50.0%
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