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Optimized LCL filter Design Method of Utility Interactive Inverter

Sang-Hyuk Jung', and Se-Wan ChoiT

Abstract - The conventional LCL filter design method of the utility interactive inverter considers only
harmonics attenuation of the current injected to the grid. However, in case of utility—interactive inverter with
critical load the voltage quality of the critical load should also be considered for LCL filter design. Also,
considering cost and volume of LCL filters. it is important to have minimum values of inductance and
capacitance as far as the harmonic standards are satisfied. In this paper a LCL filter design method is proposed
to satisfy not only the harmonic standards of the grid current during the grid-connected mode but the voltage
quality of the critical load during grid-connected mode and stand-alone mode. With the proposed method
optimized values of LCL filters could be obtained by applying weighting factor to voltage ripple across the
critical load, inductor volume, amount of reactive current and system bandwidth.
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Fig. 1 Utility-interactive inverter with critical load
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Table 1 Switching frequency modulation index (112,
according to fundamental frequency modulation

index ()
1, 115 sw
0.2 1.242
0.4 1.15
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Fig. 2 LCL filter model(grid-connected mode)
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Fig. 5 Flow chart for the proposed optimized LCL filter design

Table 2 Inverter system specification

Rated inverter output power(P) 4kW
Rated critical load power(P;) 500W
Grid line-to-line voltage( Vzz) 220V
DC-link voltage( V) 450V
Grid frequency(£) 60Hz
Switching frequency(£y) 10kHz
Ripple rate of grid current (ry,) 0.003

Table 3 Weighting factors imposed by user

Weighting factor(\) Case 1 Case 2
L{\,) 0.5 0.2
CfXs) 0.25 0.6
Ik Ag) 0.1 0.1
Wres{A\y) 0.15 0.1
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Table 4 Finally determined values of rz; and rer

ILi Icr
Case 1 0.123 0.0162
Case 2 0.11 0.02

Table 5 Optimum values of LCL filters

LI‘ .Lg .Lt Cf
Case 1 1.6mH 1.2mH 2.8mH 9. 7uF
Case 2 | 1.78mH | 1.44mH | 3.22mH Tuk

Table 6 Filter design guideline and optimum values of
LCL filters

Lipu Crpu fes(kHz)

Design guideline <01 <0.05 06<fes<bH
Case 1 0.086 0.045 1.96
Case 2 0.1 0.032 212
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