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Fig.1 Interconnect port-controlled dissipative systems
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Fig.2 PCH control system simulation
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Fig.4 The motor speed response curve
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Research of LPMSM Control System Based on Energy Shaping

JIAO Liu-cheng, YAO Tao

(School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; In view of the speed control problem of the linear permanent magnet synchronous motor ( LPMSM) ,
which is viewed as an energy-transformation device, from the viewpoint of energy shaping, applying port-con-
trolled Hamiltonian with dissipation and passivity-based control theory, the port-controlled Hamiltonian model
of LPMSM is deduced. Based on the Hamiltonian structure, the desired Hamiltonian function of the closed-
loop system is given, and the speed controller is designed by using the method of interconnection and damping
assignment. In the design, the Hamiltonian function is used directly as the storage function, and the system
can achieve the required performance and bring more definite physical meaning on the condition of satisfying
passivity. The simulation results show that the closed-loop control system can respond quickly to changes in
load resistance and has good robustness.

Key words: linear permanent magnet synchronous motor; energy shaping; port-controlled Hamiltonian; inter-

connection and damping configuration; speed controller



