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Closed Loop Feedback Disturbance Rejection Control Strategy

for Drive Shaft Rotational Position of on-Load Tap-Changer
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Abstract: In terms of problems of unstable transmission and inaccurate rotational position for a
drive shaft when an on-load tap-changer realizes switching operations, a closed-loop feedback dis-
turbance rejection control strategy is proposed with the rotational position for the drive shaft of
the on-load tap-changer taken as the controlled variable. Firstly, according to rotational position
requirements of the drive shaft for the on-load tap-changer under actions of an electric mecha-
nism, an error dynamic control system is established for the desired position of the drive shaft.
Secondly, two tracking differentiators are designed to calculate smooth tracking signals of drive
shaft position signals, and then transition processes of the drive shaft position trajectory can be
controlled by adjusting parameters in tracking differentiators Then, two extended state observers

are designed to estimate state values in the error dynamic control system and the total disturbance

Wk H B 2021-11-11,  fEHFE S BEOLWICI985—) 55, TR If sk b R GRGIEE) . B . B . ML AE R, XE£WH.
[ K L 28 ] BB H 100 B ¥ Bl (5500-202055351 A-0-0-00) ,
[0 £ BRI T] . 2022-03-08 W 4% HY B AE « http: // kns. enki. net/kems/detail/61. 1069, T. 20220305, 1955. 004. html



%563

LI L 55 A 30 T G YR Bl % 3l 0 1 14 ) B S R 4 o SR

59

caused by load change, switching direction change and other factors for the on-load tap-changer
during operation. Finally, a nonlinear feedback controller is designed by using the position error
signal of the drive shaft and state estimation values of the error dynamic control system, and the
total disturbance value estimated by the extended state observer is compensated in the nonlinear
feedback controller to achieve effects of disturbance rejection control. The Matlab simulation
software is used to verify the proposed control strategy. Simulation results show that the pro-
posed control strategy can realize the desired position control of the drive shaft for the on-load
tap-changer. Compared with the traditional PID control strategy, the proposed disturbance rejec-
tion control strategy reduces the position error of the drive shaft for the on-load tap-changer un-

der closed-loop feedback control by 85%.

Keywords: on-load tap-changer; error dynamic control system; active disturbance rejection con-

trol; extended state observer; closed loop feedback control
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Fig. 1 Application diagram of on-load tap-changer in

transformer
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