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Fig.1 Topology of TSMC using RB-IGBT
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Fig.4 Waveform and spectrum of input current under
unbalanced input voltage
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Fig.5 Waveform and spectrum of output current
under unbalanced input voltage
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Tab.1 Comparison of main harmonics in input current

#hEHT R
150Hz 2.88% 2.28%
250Hz 6.19% 3.05%
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Tab.2 Comparison of harmonics in output current

AR HegE
75Hz 4.73% 2.01%
125Hz 2.69% 2.47%
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at the growing rise at home and abroad. This paper discusses network mode of 500kV digital substation and gives the
network scheme debated by many experts of various specialities using 500kV Haining and Lanxi digital substation as
examples, and that 500kV Lanxi is the first three-tier architecture 500kV substation based on the IEC61850 digital

substation. At the same time the case based on the RUGGEDCOM is presented on the paper.
Key words: 500kV digital substation; network mode; IEC61850
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Control strategy of two-stage matrix converter under unbalanced input voltages

LI Gang, SUN Kai, HUANG Li-pei
(State Key Lab of Security Control and Simulation of Power Systems and Large Scale Generation Equipments,
Tsinghua University, Beijing 100084, China)

Abstract: Two-stage matrix converter (TSMC, also named indirect matrix converter) is a novel topology of matrix
converters, which is a direct three-phase AC to AC power conversion device. It has a real DC link, but without energy-
stored capacitor or inductor. Input voltage unbalance in the source of TSMC can immediately reflect to the output side and
lower its performance. In order to reduce the effect of input voltage unbalance, a compensation method based on
instantaneous reactive power theory is proposed in this paper. Under unbalanced input voltages, the active power of input
side is controlled as constant. The positive and negative sequence components of the unbalanced input voltages are
calculated and the input current reference space vector is constructed. The rectifier and inverter can use space vector
PWM algorithms respectively. The output performance of TSMC can be stabilized. The experimental results show the
proposed method can reduce the harmonics of input and output currents so as to improve the performance of TSMC.

Key words: two-stage matrix converter; unbalance; instantaneous reactive power



