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Research on Variable—Slope Current Ramp Soft-Start

Control of Asynchronous Motor Based on Fuzzy Logic

YANG Xu' ,SUN Chuan',JING Ya Jie' ,HE Kun® ,KONG HanYu* ,WANG Hong Hua™ , WEI Zhi Kang'
(1. Jiangsu Frontier Electric Technology Company Limited, Nanjing 211102, China; 2. a. School of Electrical
and Power Engineering; b.College of Artificial Intelligence and Automation, Hohai University ,Changzhou 213200, China)
Abstract ; For three—phase asynchronous motor driving fan or pump—type loads, the conventional current—ramp soft—start method
with a fixed slope is difficult to achieve constant—acceleration starting. This paper proposes a variable—slope current—ramp soft—
start control method based on fuzzy logic. The control approach employs a two — dimensional fuzzy logic controller with an
asymmetric universe of discourse, taking as inputs the difference between the electromagnetic torque of the asynchronous motor
and the load torque, as well as the rate of change of this difference, while the desired current rise slope serves as the output. This
enables adaptive adjustment of the motor phase—current rise slope according to load variations, allowing the electromagnetic
torque curve during startup to adaptively approximate the load torque curve and achieve nearly constant—acceleration starting.
Simulation results show that for loads with quadratic torque characteristics such as fans and pumps, the proposed method not only
significantly reduces current impact, torque impact, and energy loss during motor starting but also accelerates the startup
process.

Keywords : soft start; fuzzy control; asymmetric universe of discourse; adaptive slope
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