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The Design and Simulation of a Practical Three phase Discriminator
Li Liping, Wang Zhenyu, Niu Xiaoyan

(Sifang College Shijiazhuang Tiedao University, Shijiazhuang 051132, China)

Abstract; Three-phase AC motor type of equipment has stringent requirements on the phase se-
quence of power and voltage amplitude. By todays electronic market survey it is found that many phase
sequence identification products have the problem that they can only solve the differential phase sequence
and phase loss, but in case of positive phases with one phase voltage much higher or lower, the serious
result can not be judged and alarm failure would occur. For integrated circuits inevitably involve issues
of small input signal and power supply voltage range, Altium Designer simulation software is used to de-
sign an analog nonlinear circuit by discrete components. The system can meet the phase missing, phase
sequence identification and if a phase voltage turns high or low then alarm action will be activated in less
than 0.4 s. So this circuit is reliable and can be widely used in metallurgy, petroleum, marine and other
outdoor mounted or portable electrical equipment with some practical values.

Key words: three-phase power; identification of phase sequence; phase missing; analog circuit; de-

sign and simulation
R e e e e e e e e R e e e R e e e R e I e N

( 68 )

Research of Direct Torque Control of PMSM Based on MRAS and
ADRC Hybrid Speed Sensorless Control

Luan Dongxue, Xu Mingzhu, Li Shenshan

(College of Mechanical Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract: The speed sensorless control based on model reference adaptive (MRAS) technology for
permanent magnet synchronous motor (PMSM) direct torque control system is presented. In the pro-
posed strategy, the model of PMSM itself is regarded as reference model while current function model is
regarded as adjustable model. The speed and position of the PMSM are estimated by designed adaptive
laws generated by Popov stability theory. Considering the robustness and load disturbance in the sensor-
less control of PMSM, the ADRC is introduced into the MRAS and a novel Hybrid control algorithm is
obtained. The simulation model of the MRAS and ADRC speed sensorless of PMSM direct torque con-
trol system using Matlab/Simulink is built. The simulation results show that this control method is
more robust and has higher speed and position identification precision and better static and dynamic
characteristics of performance.

Key words: PMSM; speed sensorless; MRAS; ADRC; direct torque control



