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(Characteristics Analysis for Voltage, Current & Capacity
of Condenser at Voltage Unbalance)
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Abstract

Voltage unbalance is regarded as a power quality problem of significant at the user application.
Although the voltages are quite well balanced at the transmission system, the voltage level of
utilization can be unbalanced due to the unequal system impedances and the unequal distribution of
single phase loads.

Capacitor is generally used for power—factor compensation and reducing harmonics of non linear load
with reactor. If voltage unbalance exists, current unbalance is generated and it will be reflected in the
capacity variance. When the reactor and condenser are used at the same location, generally its trouble
rate is high. And it is very important checking out that how the variance of voltage, current and
capacity of condenser is proceeded by the voltage unbalance.

In this paper, we calculated that voltage, current and capacity of condenser are within the tolerance
limit of official regulations in the event of voltage unbalance with/without reactor.
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(VUF : Voltage Unbalance Factor)
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Table 1. Permissible voltage, current & capacity
of condenser
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Fig. 1. Connection diagram and circuit for analysis
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Table 2. Comparison of VUF

Vo Vi, V. VUF[%]
380.00 380.00 380.00 0
380.00 383.34 386.64 1
380.00 386.40 393.38 2
380.00 390.08 400.26 3
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Fig. 3. Condenser capacity by VUF
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Table 3. Voltage, current & capacity at VUF
(Without reactor)
T A% B C* sum
V] | 217.38 | 218.96 | 218.70
[OO/O] A [A] 2.49 2.47 2.47
S H[VA] | 541.34 | 541.36 | 541.37 | 1,624
AJV] | 2174 | 22062 | 222.89
[01/0] A[A] 2.5 2.49 2.50
& F[VA] | 543.72 | 550.90 | 558.03 | 1,652
AHVI | 2174 | 22275 | 2264
[;] A [A] 2.51 2.51 2.54
S H[VA] | 546.04 | 559.87 | 575.14 | 1,681
(V] | 2174 | 2245 | 230.74
[3/0] HF[A] 2.52 2.54 2.57
S F[VA] | 54855 | 570.48 | 593.01 | 1,712
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Table 4. Voltage, current & capacity at VUF
(W/reactor)
T i A% B C% sum
0 V] 2334 | 2334 | 2334
AF[A] 2.63 2.63 2.63
[26]
| [VA] | 613 613 613 1,839
] HAJIV] | 231.45 | 234.82 | 237.16
AF[A] 2.66 2.65 2.67
[%]
S [VA] | 616.1 | 624.21 | 632.15 | 1,872
9 AJIV] | 231.47 | 236.96 | 24097
A F[A] 2.67 2.67 2.70
[%]
S =F[VA] | 618.83 | 634.08 | 651.02 | 1,904
5 A}IV] | 231.57 | 239.34 | 244.99
A F[A] 2.68 2.70 2.74
[%6]
S =2F[VA] | 621.86 | 646.09 | 671.07 | 1,939
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