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Fig.1 Main circuit of back-to-back frequency-variable speed regulation system
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Fig.2 Output current,ripple current and
switching function of phase R
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Fig.3 THD curve of grid-side AC output current
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Fig.4 Flowchart of main circuit parameter design
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Tab.1 System index of 55 kW back-to-back converter
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Design of main circuit parameters for high-performance
three-phase back-to-back converter
70U Gaoyu,ZHAO Zhengming, YUAN Liqiang, YIN Lu
(State Key Lab of Control and Simulation of Power Systems & Generation Equipments,
Department of Electrical Engineering, Tsinghua University, Beijing 100084, China)
Abstract: The main circuit parameters of back-to-back converter are designed according to the overall
requirement of frequency-variable speed regulation system for high-performance three-phase induction motor.
With the THD of grid current as the judgment index of current steady-state performance,two methods of
current harmonics calculation are derived. The relationship between the grid-side filter inductor/DC-link
capacitor in main circuit and the system performance is analyzed in detail and the design principles are
proposed for these two energy-storage components. The main circuit parameters are properly designed based
on two facts:the power of back-to-back converter flows in both directions and the DC-link voltage 1is
controlled. A prototype of back-to-back converter is developed for a 55kW induction motor and the
feasibility of the proposed design method is verified by its simulative and experimental results.
Key words: back-to-back; electric converters; Fourier transforms; harmonic current; THD; DC-link capacitor
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Analysis of low frequency oscillation in single-phase grid-connected inverter
with LCL filter
ZHOU Lin,LONG Yanping,ZHANG Mi,CHAO Yang,ZHENG Guanghui
(State Key Laboratory of Power Transmission Equipment & System Security and New Technology,
Chongqing University , Chongqing 400030, China)
Abstract: The oscillation phenomenon in single-phase grid-connected inverter with LCL filter is analyzed.
MATLAB/Simulink simulation is performed based on the average model of system,which shows that,the
oscillation phenomenon occurs in a stable system along with the change of regulating coefficient. The discrete
model of grid-connected inverter is deduced by using the stroboscopic sampling method. The system stability
is analyzed according to the eigenvalues of Jacobian matrix,which reveals that the Hopf bifurcation occurred
in system causes the oscillation phenomenon. The bifurcation point is accurately predicted by analyzing the
change of eigenvalues. A method combined with the characteristic equation is given to determine the
oscillation frequency. The correctness and validity of theoretical analysis are verified by experiments.

Key words: grid-connected inverter; electric filters; discrete model; Hopf bifurcation; oscillation frequency
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