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Fig.1 Three-phase voltage-source PWM inverter
based on LCL filter
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Fig.2 Single-phase equivalent circuit

of LCL filter
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Fig.3 Inductors with discrete structure
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Fig.4 Inductors with conjugate
magnetic branch
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Fig.5 Inductors with shared magnetic core
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Table 1 Comparison of material cost among
three filter inductor types
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Table 2 Comparison of size and weight among
three filter inductor types
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Table 3 System parameters
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Table 4 Design parameters of LCL filter
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Fig.6 Single-phase equivalent circuit of inductors with

shared magnetic core,before and after decoupling
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Fig.7 Single-phase equivalent circuit of LCL
filter inductors with shared magnetic core
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Table 5 Design parameters of LCL filter with
structure of shared magnetic core
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Fig.8 Filtering characteristic of LCL filter
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Fig.9 Amplitude-frequency characteristic curve for
different values of coupling inductance L,
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Fig.10 Simulative results of 630 kW
photovoltaic system
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Fig.11 Experimental waveforms of 630 kW
grid-connected photovoltaic system
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Fig.12 Spectrum of phase-U current before filtering
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Fig.13 Spectrum of phase-U current after filtering
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Fig.14 Curve of current THD vs. load condition
for different grid voltages
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Fig.15 Curve of voltage THD vs. load condition
for different grid voltages
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Table 6 Europe efficiency of filter for
different grid voltages
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Design and application of inductors with shared magnetic core
for PWM inverter
WANG Xiaoyuan, LU Haiying,ZHU Lihui

(School of Electrical Engineering and Automation, Tianjin University, Tianjin 300072, China)
Abstract: The passive LCL filter is often connected in series with the inverter to suppress the high-order
harmonic currents near the switching frequency. In order to reduce its cost and size,a type of LCL filter
with shared magnetic core is proposed,i.e. the grid-side inductor and the converter-side inductor share a
common magnetic core. Compared with the traditional LCL filter of discrete inductors,the proposed type has
smaller inductor size,lower cost and better filtering effect. The theoretical deduction and simulative results
verify its effectiveness.
Key words: electric filters; LCL filter; pulse width modulation; electric inverters; inductors with shared

magnetic core; harmonics suppression



	正文.pdf
	2016-02期定稿PDF.pdf


