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A Study on the Characteristic of Capacitor by Asymmetrical Voltage Unbalance
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(Jong-Gyeum Kim * Young-Jeen Park)

Abstract — As the increasing of Non-linear load, we have been growing interest for the harmonics. Harmonics has
been focused on the current component rather than voltages. Voltage harmonics can be mainly generated at the PCC
with non-linear load and act on voltage unbalance. Voltage harmonics can be enlarged at the capacitor with low
impedance as frequency increases. Capacitor is basically used for the power-factor compensation and sometimes as the

passive filter.
easily fall under by harmonic components.

Small voltage of low-order acts on quite a few at the capacitor by the current increase. Capacitor has

In this paper, we measured the magnitude and phase angle of asymmetrical voltage with harmonics components at the
PCC and calculated with the same condition. we concluded that voltage harmonics of higher order increase each current
component but have a little effect on capacitor rating.
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Ut 219.47 M
Uz 220,38 M
Ui 219.50 M
Uunb Q.08 =

U4 0.02 ¥

I1 5.566 A
I2 5.581 A
I3 5.545 A
Tunb .34 =

I4 0.002 A
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Orvder : 1

Ut Q.00 =
Uz 119.82 ¢
Us 239.7/8 ¢
Uunb Q.08 %

U4 39.57 ¢

I1 14.98 ¢
Iz 135.25 ¢
I3 255,25 ¢
Tunh C.34 =

Ia 101.15 ¢

(b)
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Fig. 1 Vector diagram voltage & current at power correction
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Table 1 Voltage unbalance ratio

75 v, v, V. | VUFI%]

219.47 220.38 21950

balanced 0.06%

atance 200 | £-11982° | ~-23978° °

1ot -aom | 21882 221.60 2820 | oo

orasy 20° | 2-11890° | £-230070 | 7

sor e | 2184 222,53 2180 | o

orasy 200 | 2-11811° | 121440 | T
21757 220.80 23115

3%—-asym 2.99%

20° | £-11760° | 212238
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Table 2 Magnitude and angle of phase voltage

T A Bg Cg

M REEE RE LR
0 1 | fdeg) | VI | [deg) | V] | [deg]
1 219.55 0 220.40 | -119.79 219.71 120.26
2 0.29 101.69 0.46 | -136.19 0.30 -17.04
3 254 | -143.29 2.26 178.55 2.89 | -151.89
4 0.43 124.42 0.54 -27.34 0.21 | -123.97
5 242 | -150.21 2.68 -57.64 3.16 81.06
6 0.37 169.79 0.37 74.13 0.09 171.08
7 2.40 169.55 2.73 38.18 1.95 -53.79
8 0.18 87.68 0.43 171.40 0.42 -56.91
9 0.71 | -132.06 0.15 -73.17 0.84 | -162.36
10 0.18 30.87 0.16 -91.00 0.09 -20.77
11 0.18 148.77 0.38 | -167.65 0.14 -19.64
12 0.06 75.62 0.09 1794 0.05 79.39
13 0.14 4575 0.17 -44.10 0.08 -92.83
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Table 3 Admissible voltage, current and reactive power
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Fig. 3 Voltage and current at balanced voltage without capacitor
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Fig. 4 Voltage and current at balanced voltage with capacitor
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Fig. 5 Voltage, current and Lissajous figures
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Table 4 Capacitor voltage, current, VAR by VUF
an A, A7, &% H] 32
abzt bet cazt (3 %)
- v 379 379 379 379
% I 2.49 2.49 2.49 2.49
VA 1,634.5 1,634.5 1,634.5 1,634.5
\Y% 377 383 382 380.67
1% I 2.48 2.52 2.51 2.50
VA 1,6194 1,671.4 1,660.7 1,650.5
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2% I 2.46 2.55 2.54 2.52
VA 1602.1 1,713.7 1,702.6 1,672.8
v 373 389 391 384.33
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