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Design of an LCL-Filter for Space Vector PWM 1in a Grid-Connected
System

Seung Gyu Seo', Yongsoo Cho?, Kyo-Beum Lee™

Abstract

This paper proposes an LCL-filter design for space vector pulse width modulation (SVM) in grid-connected
three-phase inverter systems. Although there are a several studies in progress, the existing methods are
erroneous because they do not focus on the other switching methods. This paper presents the design
methodology for an LCL-filter that is optimized for SVM switching operations. The design procedure for the
LCLfilter is presented step-by-step. The inverter-side inductor was determined by an analysis of the ripple
components, mathematically. Based on the reactive power absorption ratio, the filter capacitor was determined.
The grid-side inductor was determined by the ripple attenuation factor of the output current. Experimental
results verify the validity of the design method for the LCLfilter.
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Fig. 2 Three-phase inverter output phase voltage
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TABLE I

EFFECTIVE TIME OF PHASE OUTPUT VOLTAGE

Region Output voltage Effective time
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Inverter side current [10A/div] Sms/div

@)

Grid side current [10A/div]

(b)

FFT analysis of the inverter side current [S0m A/div]
2kHaz/div
(c})

S 2/ 3L

FFT analysis of the grid side current [S0mA/div]

(d)

Fig. 5 Current waveform of the LCLfilter in
inverter-side current, (b)
grid-side current, (c) FFT analysis of the
inverter-side current, and (d) FFT analysis of the
grid-side current

the experiment (a)
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TABLE @I
SYSTEM PARAMETERS
Parameter Value
Rated output power 3 kW
Grid line-to-line voltage 220 Vims
DC-link voltage 400 V
Grid frequency 60 Hz
Switching frequency 7.8 kHz
Target current THD; 12 %
Target current THD, 2.6 %
L, 1.4 mH (0.0327 pu)
Cr 44 pF
L, 709 pH (0.0165 pu)
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