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A Control Scheme for Quality Improvement of Input-Output Current of Small
DC-Link Capacitor Based Three-Level NPC Inverters

Hyo-Chul In', Seok-Min Kim', Seong-Soo Park?® and Kyo-Beum Lee™

Abstract

This paper presents a control scheme for three-level NPC inverters using small DC-link capacitors. To
reduce the inverter system volume, the film capacitor with small capacitance is a promising candidate for the
DC-link. When small capacitors are applied in a three level inverter, however, the AC ripple component
increases in the DC-link NPV (neutral point voltage). In addition, the three-phase input grid currents are
distorted when the DC-link capacitors are fed by diode rectifier. In this paper, the additional circuit is applied
to compensate for small capacitor systems defect, and the offset voltage injection method is presented for the
stabilization in NPV. These two proposed processes evidently ensure the quality improvement of the input grid
currents and output load currents. The feasibility of the proposed method is verified by experimental results.
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Fig. 1. Three-level NPC inverter with an additional DSC
circuit for small capacitor system.
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Fig. 3. Comparison of conventional SPWM method and
proposed method.
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TABLE 1
EXPERIMENT PARAMETER
Parameter Value
Input grid voltage 220 [Vrms]
Grid Frequency 60 [Hzl
DC-link capacitance, Cye 10 [uF]
DSC capacitance, Cyp 15 [pF]
DSC inductor, Lpsc 5 [mH]
Load inductor, L 1.6 [mH]
Load Resistor, R 10 [@]
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Vot 200V/diy J\— Vo 200V/div
10ms/div
(a) Input current and DC-link voltage

Three-phase output Currents 10A/div \

VAV ' “
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(b) Three-phase output current

Fig. 4. Experimental output waveforms without proposed
algorithm.

{-phase Input Current T0A/div g
N
me ;‘”\\‘“\H " "'V‘"L ¥"\“‘ﬁ A0S
VYRRV AR VY RV IR VYRR VY
WNANNNNANNANNNINANNN NANNNAAMNANAN
WMWWMWWWWW
OV/div — "eon 200V/div
10ms/div
(a) Input current and DC-link voltage
e ey

Qutput Currents 10A/div

10ms/div
(b) Three-phase output current

Fig. 5. Experimental output waveforms with proposed DSC
control.
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(a) Output currents and capacitor voltage
without NPV stabilization control
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Fig. 6. Experimental output waveforms compared NPV
stabilization control.
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