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Simulation of urban rail bidirectional PWM converter based on Rosenbrock
algorithm
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Abstract: The unidirectional conductivity of the diode hinders the feedback of train regenerative braking energy.
In recent years, bidirectional substations with four-quadrant converters have received wide attention at home and
abroad. The modeling and calculation of PWM converter is the basic link in the research of bidirectional substation.
The working principle and the control strategy of PWM converter are analyzed, and the differential equation of
PWM converter based on switching function is obtained by taking three-phase AC current and DC side voltage as
state variables. Then the Rosenbrock algorithm is introduced and the algorithm flow chart is given. The simulation
program of PWM converter is compiled, and the Rosenbrock algorithm is used to solve the problem. The results are
consistent with the Simulink simulation results, which shows that the simulation program developed in this paper is

feasible to replace Simulink simulation.
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Fig. 1 Scheme of hybrid PWM substation
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Fig. 2 Scheme of PWM bidirectional substation
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Fig. 3 Main circuit topology of four-quadrant converter
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Fig. 4 Control structure of four-quadrant converter system
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Fig. 8 The flow chart of four-quadrant converter algorithm
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