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Fig.1 Circuitry of grid-connected inverter
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Fig.5 Trajectory of low-frequency characteristic root
when m increases
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Fig.7 Waveforms of active power when m=4x10*
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Installation location of high-pass filter in high-speed railway
LIU Qian,GAO Shibin,LI Dandan

(School of Electrical Engineering,Southwest Jiaotong University, Chengdu 610031, China)
Abstract: The high-pass filter is commonly used in high-speed railway to suppress the resonance of traction
network and the amplification factor of traction engine harmonic current,but most researches are focused on
the improvement of high-pass filter itself,ignoring the influence of its installation location. A mathematical
expression of harmonic resistance and harmonic amplification with regard to the installation location of high-
pass filter is deduced,based on which,the relationship between the harmonic impedance,resonance frequency
or current amplification factor and the high-pass filter type or locomotive location is studied for different
installation locations. Results show that,the best harmonic suppression effect and the smallest harmonic
current amplification factor can be achieved when the high-pass filter is installed in the locomotive.
Key words: harmonic resonance; harmonic impedance; resonance frequency; current amplification factor;
high-pass filter; high-speed railway
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Small-signal modeling with power differential term for
droop control inverter and analysis
CHEN Xin,ZHANG Changhua, HUANG Qi
(School of Energy Science and Engineering, University of Electronic Science and Technology of China,
Chengdu 611731, China)

Abstract: Aiming at the easily-induced oscillation of conventional voltage-frequency droop control system,a
droop control with additional power differential term is proposed. A complete small-signal model of grid-
connected inverter is developed for the conventional droop control and an improved one with additional
power differential term for the proposed droop control. The impacts of droop coefficient and power
differential coefficient on the distribution of system characteristic roots are studied and it is concluded that,
with the additional power differential term,the damping ratio of low-frequency characteristic root is increased
and the disturbance-induced oscillation is effectively suppressed. The influences of different parameters on
the system stability are analyzed,which provides a theoretical basis for the system parameter design and
system performance analysis. The models are built with MATLAB/Simulink and the simulative system
response to disturbance is identical with that of theoretical analysis for different system parameters and
different control strategies in the same initial conditions,which verifies the correctness of modeling and
theoretical analysis.

Key words: microgrid; electric inverters; droop control; small-signal stability; power differential term



