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Fig.1 Operation principle of filter
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Fig.2 Topologies of LCL and LLCL filters
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Table 1 Parameter values of LCL and LLCL filters
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Fig.3 Bode diagrams of LCL and LLCL filters
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Fig.4 Topology of LCCL filter
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Table 2 Parameter values of LCCL filter
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Fig.5 Bode diagram of LCCL filter
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Fig.6 Topology of LLCCL filter
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Table 3 Parameter values of LLCCL filter
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LLCCL %4 4.2 1.2 1 1 63.34
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Fig.7 Bode diagram of LLCCL filter
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Fig.8 Topology of L(LCL), filter
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Fig.9 Bode diagram of L(LCL), filter
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Fig.10 Damping method with different positions
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Comparative analysis of high-order passive filters
LU Zhipeng' ,WU Ming',SONG Zhenhao' ,ZHAO Ting' ,DU Gang’
(1. China Electric Power Research Institute, Beijing 100192, China;
2. School of Electrical and Electronic Engineering, North China Electric Power University , Beijing 102206, China)
Abstract ; The inverter side voltage to grid side current transfer functions of the existing LCL, LLCL, LCCL, LLCCL
and L(LCL), filters are derived by loop current method. The harmonic suppression effect and resonance characteris-

tics of these five high-order passive filters are deeply studied in amplitude-frequency domain. The possible resonance

points of the high-order filter are suppressed by R, and R,—C, damping methods. The different branch damping

effects for high-order passive filters with double parallel resonant branches are comparatively analyzed,and the opti-

mal damping branch is determined. The correctness of theoretical analysis is verified by simulation, which shows that
the L(LCL), filter has the best harmonic suppression effect while reducing the size and cost of the device.
Key words : passive filters ; harmonic suppression ;resonance suppression ;switching frequency ; power quality
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