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Fourier Series Modeling and Controller Design of
Modular Multilevel DC Transformer
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Abstract : The modular multilevel DC transformer is studied , which is composed of two phase modular multilevel converter,
high frequency isolation transformer and parallel full-bridge module. The modular multilevel bridge adopts quasi-square
wave modulation,and the parallel full-bridge module adopts square wave modulation. Based on the Fourier series analysis,
the operating principle and power characteristics under single phase shift control are analyzed. The mathematical model of
modular multilevel DC transformer under single phase shift control is established by using the method of Fourier series
summation ,and the transfer function from single phase shift control to output voltage is obtained. Based on the open loop
transfer function,the PI controller is designed to control the output voltage. Finally,the simulation model of modular multi-
level DC transformer is built in MATLAB/Simulink. The simulation result shows that the output voltage of the DC trans-
former is stable with designed PI controller.
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