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Fig.1 Structure of grid-connection system
with multiple LCL inverters
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Fig.2 System structure of single-phase
grid-connected inverter with LCL filter
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Fig.4 Simplified block diagram of dual-loop current
control system for grid-connected inverter
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Fig.6 Norton model of grid-connection system
with multiple LCL inverters
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Fig.3 Block diagram of dual-loop current control system for grid-connected inverter
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Tab.1 Parameters of inverter A,B and C

WAL L/mH R, /Q L,/mH R,/Q C/pF Ky Ki Hy Hy Up/V
A 4 025 05 005 40 1 20002 02 500
B 1 0.10 02 005 20 1 20003 03 500
C 3 020 06 006 30 1 20004 02 500
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Fig.7 Resonance characteristics of multi-inverter
grid-connection system
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Fig.8 Resonance characteristics of multi-inverter
grid-connection system
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Fig.9 Grid-connecting current and

its THD of inverter A
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Fig.10 THD of grid-connecting
current of inverter A
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Fig.11 Influence of capacitive current inner-loop
parameters on resonant characteristics of system
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Resonant characteristics of multi-inverter grid-connection system
HU Wei,SUN Jianjun,MA Qian,LIU Fei,ZHA Xiaoming
(School of Electrical Engineering, Wuhan University, Wuhan 430072, China)
Abstract: A Norton equivalent model of grid-connected inverter with LCL filter is established based on the
close-loop transfer function method,based on which,the influences of the number and type of grid-connected
inverters and the system control parameters on the resonant characteristics of system are analyzed. Results
show that,the multi-inverter grid-connection system,compared to the traditional single-inverter system,has
more resonant frequencies;its number is related to the inverter type and the lower resonant frequencies
decrease along with the increase of the number and decrease along with the increase of grid-connecting
impedance ;the resonant frequency decreases along with the increase of capacitive current inner-loop
parameters and increases along with the increase of grid-connecting current outer-loop control parameter Kp,
and is immune to its control parameter K. Simulative results verify the validity of theoretical analysis.

Key words: distributed power generation; LCL filter; grid connection; electric inverters; resonant; models
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Optimized inductive filter design based on multi-objective
Pareto particle algorithm
LIU Wenye'?,LUO Longfu',ZHANG Zhiwen',LI Yong', HUANG Zhao',ZHANG Xiaofeng'

(1. College of Electrical and Information Engineering,Hunan University ,Changsha 410082, China;
2. CSR Research Institute of Electricity Technology & Materials Engineering,Zhuzhou 412001, China)

Abstract: A filtering unit scheme of 12-pulse rectifier system to effectively balance the power quality and
space limitation is selected according to the characteristics and requirements of inductive filtering,based on
which,a multi-objective optimization math model is established and an improved particle swarm algorithm
based on vector evaluation method is applied to optimize the filter parameters. The analytical,simulative and
experimental results of an example show that,the filter with optimized parameters well meets the
requirements of multi-objective design for filtering performance,reactive power compensation and cost saving,
verifying the correctness and effectiveness of the selected scheme and optimization model.

Key words: high power rectifier; inductive filtering; passive filter; particle swarm optimization algorithm;

optimization; electric filters





