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A Study on the Characteristic of Capacitor by Voltage and Current Harmonics
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Abstract — Capacitor is basically used for the power-factor compensation and sometimes as the passive filter to reduce
harmonics of nonlinear load. Since the impedance of capacitor is inversely proportional to the frequency. The harmonic
current may result in the problems of voltage distortion and resonance. Capacitor has easily fall under by two harmonic
components, a nonlinear load and a distorted utility voltage. The amplified harmonic current and voltage may damage
power capacitor. Hence the pre-investigation of harmonic is needed before designing and application the power factor for
reducing fault rate.

In this paper, we analyzed that voltage and current with harmonics components act on the capacitor under the
resonance condition. we concluded that both voltage and current harmonics have an bad effect on the capacitor and
current harmonics is a bitter rather than effect by voltage harmonics.
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Table 1 Nth voltage, current & total harmonic distortion
= A3 K-3H+PFC
4 “lu [ vz [ U3 1 I2 I3
[V] [V] [V] [A] [A] [A]
1 222.5 223.2 222.5 1.453 1.457 1.453
2 0.35 0.42 0.36 0.008 | 0.0095 | 0.008
3 2.68 2.32 2.94 0.091 0.079 0.1
4 0.42 0.52 0.22 0.019 0.024 0.01
5 2.39 2.51 294 0.135 0.142 0.166
6 0.19 0.26 0.21 0.013 0.018 0.014
7 2.13 2.56 1.77 0.169 0.203 0.140
8 0.21 0.40 0.40 0.019 0.036 0.036
9 0.81 0.31 0.88 0.082 0.032 0.09
10 0.10 0.16 0.03 0.011 0.018 | 0.0034
11 0.17 0.28 0.10 0.021 0.035 0.012
12 0.03 0.05 0.03 0.004 | 0.0068 | 0.004
13 0.09 0.12 0.05 0.013 0.018 0.007
THD
1.94 1.96 2.09 17.37 18.52 17.82
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Fig. 3 Linear load with power factor capacitor
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Fig. 4 Harmonics spectrum analysis for Fig 3(a)
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Fig. 6 Harmonics spectrum analysis for Fig 5
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