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Design of Low-Speed Frequency Control System of
Cascade Multilevel Inverter

CUI Yanwei
(Changzhi Industrial Information Research Center, Changzhi 046000, China)

Abstract; To address the issue of significant speed frequency fluctuations in cascade multilevel inverters during low-speed
operation caused by the imbalance between electromagnetic torque and mechanical torque, a low-speed frequency control sys-
tem was designed and developed. By modifying the speed frequency sampling components and multilevel inverter signal pro-
cessor, adding multiple phase-shifting transformers, optimizing the internal structure of the speed frequency controller, and
incorporating drive and protection circuits into the traditional system, a multi-hardware component connection and multi-
speed frequency control hardware system were achieved. In the system software, the MT speed measurement method was
used to accurately detect the initial value of the speed and frequency during the low-speed operation. By comparing the speed
frequency control target with the initial speed frequency value and combining the calculations from multiple phase-shifting
transformers, the control quantity for the motor speed and operating frequency of the inverter were determined. Frequency
control commands were generated based on control variables, and executed through a step-wave control method, achieving
the multi-speed frequency control of the inverter during low-speed operation. System testing experiments demonstrate that
the designed system significantly reduce frequency control deviations and improve speed regulation accuracy and range, vali-
dating its superior control performance.

Keywords: cascade-frequency converter; multi level frequency converter; low speed stage; multi speed rotation; fre-

quency control system
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