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Harmonic Reduction Measures of
an Inverter System with a Reduced DC Link Capacitor

By Young-Jin Baek

Department of Electrical and Electronics Engineering
The Graduate School of Korea Maritime and Ocean University

Busan, Republic of Korea

Abstract

Recently, Inverter System has been used in various industries. For this
reason, there are many different types of research studies industry and
academia for low-cost and long-life drive. Previously, large electrolytic
capacitors are used as DC-link capacitors. There has recently been developed
a inverter system using film capacitor.

By using the film capacitor, the DC link capacitor capacity is reduced. This
the harmonic distortion is generated in the input current. Harmonic distortion
has been regulated in countries such as Europe, CIS, China, and Turkey.
Accordingly, it is necessary to attenuate harmonic contents. Therefore, we
have analyzed for two ways to attenuate harmonic distortions at this thesis.

First, the method is an algorithm for adding a reactor to decrease a
current harmonics, and suppressing the LC resonance generated at this time.
We propose an adaptive DC-link voltage compensation algorithm. this
algorithm is simple to implementation and has a short operating time. This

corrects the compensation gain by accumulating the DC bus voltage error and
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using the adaptive filter. When using the algorithms, it is possible to achieve
a stabilization of the inverter with the film capacitor.

Second, the method is reduce the PWHC by eliminating the reactor and
decreasing the PWM switching times.

The proposed algorithm reduces the PWM switching when the reference
voltage exceeds the hexagon vector using the close magnitude overmodulation

in order to reduce the harmonic components of the input current.
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(ch1:50A/div, 200ms/div  ch2:20V/div, 10ms/div
Z1:50A/div, 5ms/div  Z2:20V/div, 5ms)
Fig. 4.12 Resonance attenuation of adaptive compensation

logic - Gain : 10
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Gain : 15
(ch1:50A/div, 200ms/div  ch2:20V/div, 10ms/div
Z1:50A/div, 5ms/div Z2:20V/div, 5ms)
Fig. 4.13 Resonance attenuation of adaptive compensation

logic - Gain : 15
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(ch1:50A/div, 20ms/div ~ ch2:100V/div, 20ms/div
Z1:50A/div, 2ms/div Z3:5V/div, 2ms)

Fig. 4.14 PWM output and Input current of typical inverter

system
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(ch1:50A/div, 20ms/div  ch2:100V/div, 20ms/div
Z1:50A/div, 2ms/div Z3:5V/div, 2ms)
Fig. 4.15 PWM output and Input current of inverter system

with Close magnitude overmodulation
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712 A"l Har" Az 7IHe 283 F§ PWHCE 34.2%1A
3L1%E 31%7 At em 5k nxake] -9 22.1%0A 23.5%% 1.4% 7+ 11
2 mzvk AR - 9.3%NA 9.6%E 0.3% 45 Tt

X 41 3=x39 =4 Ay
Table 4.1 Harmonic measurements

Admissible harmonic Admissible individual
parameters[%] harmonic current I,/1,,,[%]
THC/L.; | PWHC/Ly| T L I I,
HA A @4kHz 29.2 34.2 22.1 12.6 9.3 7.8
g AE A& @4kHz 26.9 284 23.7 10.8 9.5 5.8
HaAE PHE @4kHz 28.9 31.1 23.5 10.7 9.6 49
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