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Analysing and comparing efficiency of harmonic reduction equipment
for Induction Motor
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Abstract : Recently, power conversion equipment increased rapidly makes a lot of harmonics. Thus, it is growing
that wrong operation and break down of sensitive devices. There are two kinds of causes of harmonics. One of them
is lots of power conversion equipment as modern controller, inverter, converter and SMPS(Switching Mode Power
Supply). Another is nonlinear operating machines as transformer and motor. The more nonlinear loads like them grow,
the more serious problems as harmonic current to source and low power factor because of increasing reactive power
grow. It is installed for reactor and L-C Filter to decrease harmonic in general. This paper analysis and compares two
of characteristics and harmonic from reactor and L-C Filter with operation of induction motor and power conversion
equipment. In the result, L-C Filter more improves unbalance rate and THD than reactor.
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Fig. 1. Connection circuit of harmonic reduction equipment.
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Fig. 2. Schematic diagram of the experimental setup.
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Table 1. Measurement of electrical characteristics of the induc—
tion motor with the reactor & L—C filter

. with harmonics filter
without

Item Content | harmonics Reactor L-C
filter 13 H20 A} 6[mH20[A] | filter
Voltage[V]| 3729 359.1 3614|3725

3(D AVCldgC
CurrentfA] | 19.07 17.17 17.86 12.08
Voltage[%] 0.7 0.9 0.6 1.0

Unbalance
Current{%)] 52 4.1 3.8 2.0
Power[kW]| 9.92 9.91 9.93 10.06

3® AVCIGEC
PF 0.71 0.94 0.89 0.85
Viio[%) 5.1 24 19 17

THD

Irup[%)] 87.2 293 212 132
3rd[%] 6.2 3.1 2.8 2.5
5th[%] 72.1 35.8 217 | 105
Harmonics | 7th[%)] 45.6 12.8 11.7 6.2
9th[%] 23.8 7.8 6.9 5.7
11th[%] 1.9 1.1 0.9 0.2
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Fig. 4. Plots of three—phase voltage versus harmonic reduction
equipment.
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Table 2. Measurement of electrical characteristics of the
induction motor with the L-C filter

ltem Content without harmonic | with L-C
filter filter
Voltage[V] 378.5 367.2
3D Average
Current[A] 8.72 7.46
Voltage[%)] 0.1 0.5
Unbalance
Current[%] 4.8 0.9
Power[kW] 3312 3.087
3D Average
PF 0.63 0.69
Vo[ %] 6.7 4.1
THD
Trup[%] 17.3 6.9
3rd[%)] 0.9 1.1
5th[%] 16.9 8.2
Harmonics Tth[%] 3.8 1.5
9th{%] 1.3 0.9
11th[%)] 02 0.5
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