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Analysis and Simulation for Three-phase Voltage-source PWM Rectifier
Circuit Based on LCL Filter
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Abstract: The problems such as nonlinear and harmonic current etc. are existing in power electronic devices(e.g., diode and thyristor
rectifiers ). A solution to avoid mentioned problems is adopted by using the three-phase PWM rectifier which has the characteristics of input
current closing to sinusoidal, controllable reactive power and bi-directional power flow capability. We should add filter to the circuit in order to
eliminate distortion and harmonious. Because inductance value of traditional L filter with pure inductance is usually large, the problems such as
large volume, high cost and slow dynamic response will arise. Traditional L filter is replaced by the LCL filter, on an account of inductor value
of LCL filter smaller than the L filter's, which can solve the problems brought by the traditional filter. Through the Matlab modeling and
simulation, the correctness of theory analysis is verified.
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Fig.1 The main circuit of three-phase voltage-source PWM
rectifier with LCL filter
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Fig.2 The equivalent circuit of LCL filter at switching frequency
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Fig.3 Control topology block diagram of three-phase voltage-
source PWM rectifier circuit based on LCL filter
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Fig.5 The control block of rectifier circuit with LCL filter
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Fig.6 The waveforms of phase voltage and
phase current on grid-side
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Fig.7 The contrast diagram of line-voltage’s waveforms
before and after filtering
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Fig.8 The waveform of load voltage

FET DL BB AR H XM AR o H B 53T LU A
HR R NRE LRI T B o L B 10 TR o

TRV

L T T T T T 7
200
Z
Ho0
# ~200)]
i1 I3 I il (] L /1
0 01 02 03 04 05 06 07 08 09
e )/s
0.2
<
j}i 0.15
2
™ 0.05 A
0 i Jlljhh,l. i Lo L
0 500 1000 1300 2000 23500 3000 3500
BER/Mz

Bo AT &k ZMMAREE K>

Fig.9 The harmonic analysis of phase voltage on
grid-side based on L filter
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Fig.10 The harmonic analysis of phase voltage on grid-side based
on LCL filter
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