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Simulator for 3 Phase Induction Motor with LCL Filter
and PWM Rectifier
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Abstract A dynamo set for a high-power induction motor drive is expensive and needs a long time to
manufacture. Therefore, the development of a simulator that functions as the induction motor and load
equipment is required. A load simulator of an inverter for a high-power three-phase induction motor
consists of a reactor and three-phase PWM inverter. Therefore, it cannot simulate the dynamic
characteristics of an induction motor and functions only as a load. In this paper, a real-time simulator
is proposed to simulate a model of an induction motor and the load characteristics based on an LCL
filter and three-phase PWM rectifier for a three-phase induction motor. The currents of a PWM inverter
that simulate the stator currents of the motor are controlled by the inductor currents and capacitor
voltages of the LCL filter. The capacitor voltages of the LCL filter simulate the induced voltages in the
stator windings by the rotating rotor fluxes of the motor, and the capacitor voltages are controlled by
the inductor currents and a PWM rectifier. The rotor currents, the stator and rotor flux linkages, the
electromagnetic torque, the slip frequency, and the rotor speed are derived from the inverter currents
and the motor parameters. The electrical and mechanical model characteristics and the operation of

vector control were verified by MATLAB/Simulink simulation.
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Fig. 1. Speed control of induction motor with dynamo set
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Fig. 2. Equivalent circuit of induction motor
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