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ABSTRACT

Switched Reluctance Motor ( SRM )  has a wide range of applications in
industrial manufacturing, production and life. Its structure is simple and sturdy,
its work is stable and reliable, and its efficiency is higher than many traditional
motors. The speed control system composed of it has many controllable
parameters. So there are many control schemes. Switched reluctance motors also
have their inherent shortcomings: the torque ripple during operation is large, and
there are serious noise and oscillation problems. Therefore, its system design is
more limited than other motors. Scholars have developed an instant torque
control scheme, which uses torque distribution function technology to suppress
torque ripple to a certain extent. However, it is still difficult to solve the torque
ripple problem caused when the controlled object has a high degree of
nonlinearity and uncertainty. In order to solve this problem, this topic studies
and uses the auto disturbance rejection controller to switch the reluctance motor
instantaneously. The torque control system is improved and optimized.

The thesis first analyzes the working principle and operating characteristics
of the Switched Reluctance Motor ( SRM) , and focuses on the analysis of the
mathematical model of the motor. Then, the instantaneous torque control strategy
is selected in many motor control schemes, which uses the torque distribution
function to suppress torque fluctuations. On the basis of the instantaneous torque
control strategy, another advanced control theory is introduced——Auto
Disturbance Rejection Control ( ADRC)  to track the state of the controlled
object, feed forward compensation is performed by estimating the disturbance
error of the entire system, and the speed is designed the cascade Auto
Disturbance Rejection Controller (ADRC)  of the ring and torque loop improves
the dynamic and static performance of the system.The scheme reduces the torque
ripple and makes the system have better anti-disturbance ability and robustness.

Finally, the research uses MATLAB/SIMULINK software to establish the



simulation model of the control system. Simulation results show that,
compared with a single instantaneous torque control strategy, this scheme can
improve the system's noise immunity and robustness while reducing torque ripple.

The feasibility and availability of the proposed control strategy has been proved.

Keywords:Switched Reluctance Motor(SRM),Instantaneous Torque Control(I
TC); Torque Share;Function(TSF); Active Disturbance Rejection Control(AD
RC); Robustness
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