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Impedance modeling and characteristic analysis of three-phase
LCL-type grid-connected inverters
LI Yixin,ZHAO Shugiang,MA Yanfeng,Ll Ren, WANG Yang
(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University , Baoding 071003, China)

Abstract ; Considering the PLL( Phase Locked Loop) , current regulator ( including dg-axis decoupling coefficient) ,
LCL filter, etc. ,and taking into account the operating point,the positive and negative sequence impedance models of
three-phase LCL grid-connected inverter are established by harmonic linearization method and verified by PSCAD/
EMTDC. The effects of the control parameters of PLL, current regulator and filter on impedance characteristics are
analyzed in detail. The results show that the influence of the proportional and integral gains of PLL on the impedance
characteristics of grid-connected inverter is mainly in the vicinity of the base frequency,and the proportional and in-
tegral gains of current regulator have certain influence in the sub synchronous and super synchronous frequency do-
mains. The integral gains of PLL and current loop mainly affect the amplitude-frequency characteristics and phase-
frequency characteristics of inverter near the base frequency. The proportional gain of current regulator has a great
influence on the positive sequence impedance characteristics of inverter,while the proportional gain of PLL has less
influence.

Key words: grid-connected inverter; phase locked loops ; current regulator ; harmonic linearization ; models
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