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Rearch on Control Technology of Speed Control System
Based on Reduced-Dimensional Load Torque Observer

YANG Ting, HUANG Jian, WANG Guan, ZOU Zhi-qin, HUO Xi-jian

(Beijing Institute of Automatic Control Equipment, Beijing 100074, China)

Abstract: To solve the stability problem of the high-precision electric fuel pump speed control sys-
tem during fuel load regulation and fuel flow regulation under abrupt load variantion, the feedfor-
ward compensation control strategy is studied and a control method against load disturbance based
on the reduced-dimensional load torque observer is proposed. By this method the synchronous mo-
tor output speed and the load torque of the electric fuel pump speed control system can be observed
in real time. The observed load torque is used for the compensation of the synchronous motor
cross-axis current to realize closed-loop speed control, thereby avoiding the effect brought by the
load disturbance on the system output speed and reducing the influence of the electric fuel pump on
the fuel pressure and flow. The simulation and experimental results show the correctness and fea-
sibility of the proposed method under the conditions of fast loading and unloading experiments.
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Fig. 1 Coordinate transformation schematic
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Fig. 2 Block diagram of reduced order observer
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Fig. 3 Block diagram of load torque observer
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Fig. 4 Control diagram of the PMSM speed control system with load torque feed-forward compensation
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Fig. 5 Motor startup performance simulation
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Fig. 6 Simulation of motor speed performance with load mutation
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Tab. 2 Comparison of simulated speed fluctuations before and
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Tab.3 Performance comparison under different algorithms
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