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Fig.1 Optimized Y-source inverter
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Fig.2 Equivalent circuits of optimized

Y-source inverter
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Table 1 Expressions of voltage gain of optimized

Y-source inverter with different turns ratios
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Table 2 Comparison of voltage and current stresses
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Stability analysis of grid-connected inverter system based on

Ostrowski disc theorem
YANG Lei' ,HUANG Wei’,GUO Cheng',ZHANG Dan’,XIANG Chuan',XI Xinze',XING Chao'
(1. Electric Power Research Institute, Yunnan Power Grid Co.,Ltd.,Kunming 650217, China;
2. Yunnan Power Dispatching and Control Center,Kunming 650200, China)

Abstract: The interaction between grid-connected inverter and power grid is one of the factors that affect
the stable operation of grid-connected system. Aiming at the stability of grid-connected inverter system, a
fast method to determine the stability of grid-connected inverter system is proposed. Firstly,the return rate
matrix of grid-connected inverter system is obtained based on impedance analysis method. Secondly, based
on the Ostrowski disc theorem,the characteristic root locus Ostrowski band of the return rate matrix is ob-
tained, and the stability of the system is judged according to the Ostrowski stability criterion. Finally, the
simulation model is built in MATLAB / Simulink, and the experimental platform is built. The simulative
and experimental results show that the stability criterion can effectively determine whether the system is in
a stable state, and can quickly estimate the parameter stability region of grid-connected inverter system,
thus providing the judgment basis for the selection of system parameters.

Key words: grid-connected inverter;impedance analysis; Ostrowski disc theorem;return rate matrix; parameter

stability region
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Optimized Y-source inverter for continuous input current

LIU Hongpeng,LU Zhuang
(Key Laboratory of Modern Power System Simulation and Control & Renewable Energy Technology,

Ministry of Education,Northeast Electric Power University,Jilin 132012, China)

Abstract: The input current of the traditional Y-source inverter is discontinuous, and the leakage induc-
tance of the coupled inductor will cause the DC bus voltage spike and the voltage gain reduction. To ad-
dress above issues,an optimized Y-source inverter is proposed, which can achieve continuous input current
and suppress the impact of the leakage inductance of the coupled inductor on the inverter performance,
and reduce the starting inrush current,the bus voltage spike and the magnetic core size. Moreover,compared
with the traditional Y-source inverter,it applies lower shoot-through duty ratio when considering same voltage
gain, which expends the modulation ratio range and improves the quality of the output voltage waveform.
Besides, an analytical calculation method is adopted to thoroughly analyze the loss problem of the inverter
shoot-through duty ratio caused by the leakage inductance of the coupled inductor. Finally, compared with
the traditional Y-source inverters,the superiority of the optimized Y-source inverter is verified by simulation
and experiment.

Key words:impedance source inverter;Y-source inverter;coupled inductor;voltage stresses;current stresses
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Fig.Al Transient state of optimized Y-source inverter
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Fig.A2 Waveform diagram of Vg, ip and Vp, for in switching process
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Fig.B1 Simulation model of optimized Y-source inverter
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Fig.B2 Simulative waveforms of output voltage and current
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Fig.B3 FFT analysis of output voltage and current
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Fig.B4 Simulative waveforms of Vg, Vp and iy of optimized Y-source inverter

ib/A VoIV VgV



400(
200 ¢

808

400

19
of
-10

41185  4.1190 4.12}.95 4.1200 xle-1
t/s

ib/A VoIV V4V

VE: WLk, LS MRS Y SIS SRR AR Y Y AR S8R 3 I .
B5 Vg Vp# ip BUHESK

Fig.B5 Simulative waveforms of Vg, Vp and ip

E B6 LB Y REEFIWFE

Fig.B6 Experimental setup of optimized Y-source inverter
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Fig.B7 Experimental results of Vi,, Vc1, Ver and Ve
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