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(A Study on the Power Factor Correction and Harmonics Reduction
of Capacitor Banks installed at Customers)
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Abstract

Most power system loads and delivery apparatus are inductive in nature and tflerefore operate at a lagging
power factor. Applying capacitor banks to a customer will result in a power factor correction and other benefits
such as VAR support, increased voltage, reduced power losses, and reduced billing charges. Also there can be
power quality problems as a result of adding capacitor banks. The most common are harmonics. This paper
provides an in depth analysis on the power factor correction and harmonics reduction of capacitor bank installed
at a customer. The EDSA program was used as a simulation tool for the case study.
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Fig. 1. Single-line diagram of the distribution
system under case study
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Table 1. Effects of the capacitor bank application
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Table 2. Harmonic current source
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15 03 -171.0
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Fig. 3. Harmonic current waveform
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Fig. 4. Impedance response of the resonant filter
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Table 3. Harmonic voltages at the customer bus

Capacitor Capacitor
Harmonic| Capacitor D ,O bank with
bank with
order{h] | bank only the resonant
the reactor .
filter
1 100.0 100.0 100.0
3 0.77 0.79 041
5 0.42 0.37 0.31
7 0.36 031 0.25
9 0.22 0.18 0.16
11 0.21 0.17 0.16
13 012 0.08 0.09
15 0.07 0.04 0.05
THD[%] 1.01 0.96 0.62

E 4. $2I} MROMS Dx0 M7
Table 4. Harmonic current at the customer branch

’ . Capacitor Capacit'or
Harmonic| Capacitor bank with bank with
order[h] | bank only the resonant

the reactor .

filter

1 100.0 100.0 100.0
3 25.37 26.18 1.81
5 11.84 10.55 117
7 541 461 0.51
9 2.70 217 0.26
11 2.80 2.19 0.28
13 1.14 0.77 0.11
15 054 0.33 0.05
THD[%] 28.81 28.78 225
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EDSA Harmonic Analysis
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Fig. 5. Voltage and current waveforms with the
capacitor bank only
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Fig. 6. Voltage and current waveforms with the
resonant filter
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