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Figure 1 Schematic diagram of MMMUC inner structure
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Figure 2 Equivalent circuit model of MMMC
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Figure 3 Frequency response of ideal PR controller
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Figure 4 Frequency response of QPR controller
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Figure 5 Inner structure of QPR controller
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Figure 8 Arm voltage waveform of MMMC
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Research on Quasi-proportional Resonant Control of Modular Multilevel

Matrix Converter

WANG Mingdong', ZHOU Wei', LI Xiaolei’, LI Zhongwen', WANG Zixu’

(1.School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China; 2.Henan Electric Power Company of
State Grid, Zhengzhou 450046, China; 3. Electric Power College, North China University of Water Resources and Electric
Power, Zhengzhou 450045, China)

Abstract: As a new AC/AC conversion device, modular multilevel matrix converter (MMMC) has advantages
in low frequency and large capacity applications such as fractional frequency transmission system, whereas its
bridge arm current control is complicated. In this paper, the topological structure of MMMC is analyzed and
the mathematical model is established to study the structure of bridge arm current. In order to solve the prob-
lem of poor control precision of bridge arm current by traditional direct control method, quasi-proportional re-
sonant (QPR) control strategy is introduced, and a quasi-proportional resonant controller based on input and
output frequencies is designed according to the characteristics of fractional frequency transmission system.
According to the control requirements of the system active and reactive power, the outer loop control strategy of
constant active power control and constant reactive power control is given. At the same time, the relationship
between the capacitive voltage of the sub-module and active power is deduced, and the voltage balance strategy
of the submodule based on active power of the system is proposed by applying double Clarke transform. Final-
ly, the MMMC-FFTS system simulation model is built on the simulation platform, the steady-state and
transient response of the system are simulated respectively, and the simulation results of direct control and
QPR control methods are compared. The simulation results show that the improved control method has good
steady-state and transient performance, and the accuracy of reference tracking is higher, which verifies the
feasibility and superiority of the proposed method.

Key words: fractional frequency transmission; MMMC; arm current control; capacitor voltage balance;

QPR controller



