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Abstract

In the three phase four wire system, voltage unbalance caused by the unbalanced load operation, gives rise
to current unbalance and de-rates by the increase of machine’s loss and eventually enlarges power capacity
and besides has a bad effect on power quality.

Power capacitor has been used for the power factor correction of inductive load and the voltage stability of
power system. And it uses instead of power side for magnetic excitation of induction motor. If voltage
unbalance keeps up, it affects on voltage stress at the power capacitor and finally can be caused breakdown.

In this paper, we analyzed that voltage and current of power capacitor increases by the voltage unbalance
factor and its stress is growing more and more.
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Table 1. Parameters of Induction motor

Capacity 2.2[kw]
Slip 3(%]
Voltage 380[V]
Current 5.2[A]
Efficiency 851%1
Power factor 80.0[%]
Locked rotor current/nominal current 5.0
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Table 2. The detailed parameters’

Parameter Value

stator d-q resistance 4.41726[ Q]
rotor d-q resistance 1.45134[ Q]

~ stator d-q inductance 0.009249[H]
rotor d-q inductance 0.009249[H]
d-axis magnetization 0.191847[H]
g-axis magnetization 0.191847[H]
Inertia moment J 0.03[kgm’]
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Table 3. Power, current & phase angle

Parameters Value
Py 2.2[1¥]
P, 2,588[W]
S 3235.3[VA]
Q 1941.18[var]
Q. -816.58[var]
Q. 1124.6[var]

P,=P, 2,588[W]

Sy 2821.998[VAl
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Parameters Value
I, 5.64[A]
I, 492[A]
I, 1.24[A]
6 36.87[deg]
6, 23.485[deg]
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Fig. 4. Operation characteristics under the
balanced voltage(No PF)
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Table 4. Comparison of VUF

V ab V be Vca VUF[%]

310.0 310.0 310.0 0
310.26 313.0 315.69 1
310.28 31542 321.2 2
310.2 318.46 326.74 3
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Fig. 6. Operation characteristics under 1(%)
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vUF[%]| P[W] | Q[Var] | S[VA] pf

0 2585 507.94 | 26338 0.98
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