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Fig. 1 Principle block diagram of composite ADRC for PMSM speed regulation based on load estimation
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Fig. 4 Comparison of disturbance resistance performance simulated in case of sudden load variation
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Design of composite ADRC based on load estimation
for PMSM speed regulation

LI Peikang' LU Hao' LI Juan' LI Shengquan'
1 College of Electrical ,Energy and Power Engineering, Yangzhou University, Yangzhou 225127, China

Abstract To address the internal and external disturbances in Permanent Magnet Synchronous Motor ( PMSM)
such as modeling errors and sudden load variation,a load estimation-based composite Active Disturbance Rejection
Control (ADRC) approach is proposed for PMSM speed regulation. ADRC is adopted to replace the PI controller in
the speed loop to improve the performance of control system and solve the contradiction between system rapidity and
overshooting. A load torque observer is designed to correct the slow response of ESO to sudden load variation by di-
rectly estimating and compensating the load torque in real time via speed and current signals. Additionally,a semi-
physical experimental platform of composite ADRC for speed regulation is constructed in Matlab/Simulink environ-
ment ,and the proposed composite ADRC is compared with traditional PI control and linear ADRC.The results illus-
trate that the proposed approach outperforms conventional controller by reducing the speed variation by more than
30% under abrupt load variation,and has superior disturbance rejection ability and speed regulation performance.

Key words permanent magnet synchronous motor ( PMSM) ; speed loop control; active disturbance rejection

control (ADRC) ;load torque observer



