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Analysis and identification of LCC resonant converter operating modes
ZHANG Zhiguo',XIE Yunxiang',YUAN Zhaomei®
(1. South China University of Technology,Guangzhou 510641, China;
2. Fujian Longking Co.,Ltd.,Longyan 364000, China)
Abstract: In order to analyze and identify the operating modes of LCC series-parallel resonant converter,
the theorem and steps of graph theory analysis are introduced and all the operating paths of LCC resonant
converter are thus obtained,the valid paths are then derived based on the characteristics of its circuit
topology and operating law,and two practical operating modes are finally achieved according to the valid
paths. For each mode,the operating condition is derived and its criterion is given. It is demonstrated during
the study that,the graph theory analysis can be simply used in the analysis of resonant converter with
multiple resonant modes.
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Fig.1 LCL filter and AD control structure
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Tab.1 Transfer function of AD control structure for different feedback variables and compensations
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Fig.2 Block diagram of to-grid current control
for grid-connected inverter
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Fig.3 System structure for three AD technologies
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Analysis and comparison of active damping technologies for LCL filter
XIAO Huafeng',XU Jinming®,XIE Shaojun®

(1. School of Electrical Engineering,Southeast University,Nanjing 210096, China;

2. Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)
Abstract: The synthetic AD(Active Damping) method of grid-connected inverter with LCL-filter is studied to
clarify the relationship between its existing AD methods and discover new AD structures. The unified
feedback-based analytical model is established,the AD structures based on single state-variable and single
compensator are systematically analyzed,and the effective ones are identified according to the transfer
function and root locus chart. The characteristics of three AD technologies are analyzed in detail:filter
capacitor voltage feedback,filter capacitor current feedback and the proposed grid-side inductor voltage
feedback. With a 3 kW prototype,the comparison of performance among three AD technologies proves the
effectiveness of the synthetic AD method.

Key words: electric filters; resonance; active damping; feedback; transfer functions; models



