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Adaptive Speed Control of Electrically Excited Linear Synchronous
Motor Based on Parametric Local Optimization Theory "

WANG Jian, LAN Yipeng
(School of Electrical Engineering, Shenyang University of Technology, Shenyang 110870, China)

Abstract: The continuous time mathematical model of electrically excited linear synchronous motor is
established, which is suitable for the design of speed controller. A single-input-single-output transfer function between
the primary quadrature axis voltage and the primary mechanical speed is established with reasonable assumptions. An
adaptive speed controller is designed by using local parameter optimization gradient method, which consists of only
one integrator, one multiplier and two proportional elements. The adaptive speed controller without the traditional
current loop accelerates the response speed and simplifies the system structure. The controller designed by MATLAB
numerical simulation software is used to analyze the influence of the factors such as the adaptive gain adjustment
coefficient and the generalized error feedback coefficient on the stability and convergence of the adaptive speed control
system. Simulation results show the effectiveness of the adaptive speed control strategy.

Key words: electrically excited linear synchronous motor ( EELSM ) ; model reference adaptive control;

speed controller; local parameter optimization
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