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Industrial Motor Variable Frequency Speed Control Circuit
— Harmonic Suppression Circuit Design and Verification

Peng Zhi
Honghe Guangyuan Hydropower Development Co., Ltd., Yuanyang, Yunnan 662400

Abstract : Variable frequency speed control systems for industrial motors are widely used in energy conservation
and precision control applications. However, the non-sinusoidal output from inverters generates
significant harmonics, leading to increased motor losses, power grid pollution, and equipment failures.
This paper investigates the harmonic generation mechanism in three—phase voltage-type PWM
inverter—driven asynchronous motor speed control systems, proposing three harmonic suppression
circuit designs: passive filter (PF), active power filter (APF), and hybrid filter (HF). A MATLAB/Simulink
simulation model was developed to compare total harmonic distortion (THD), power factor, and
output torque fluctuation characteristics under different load conditions. An experimental prototype
was constructed using TI TMS320F28335 DSP to implement control algorithms, verifying the actual
suppression performance of the filter circuits. Results demonstrate that the hybrid filter achieves grid—
side current THD below 3.2% across all load ranges from 0% to 100%, while maintaining motor-side
voltage THD within 2.8%. Compared with traditional passive filter solutions, the hybrid design shows
over 40% performance improvement with dynamic response time under 50ms, meeting high—precision
speed control requirements for industrial motors.

Keywords : industrial motor; frequency conversion speed regulation; harmonic suppression; passive
filter; active power filter
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