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Boundary vibration control for a nuclear refueling machine with
input constraint
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(School of Information Engineering, Nanchang University, Nanchang Jiangxi 330031, China)

Abstract: This paper investigates the vibration and position control of a nuclear refueling machine with input con-
straints. To accomplish the intended operational tasks, the refueling machine grips fuel rods and moves underwater along
guide rails. Taking into account the effect of external disturbances and analyzing the coupling between the vibration of
the fuel rods and the motion of the refueling machine, a nonhomogeneous high-order rigid-flexible coupled distributed
parameter model is developed. The backstepping method is employed to design a boundary control scheme aimed at
transporting fuel rods to specified positions while simultaneously constraining their lateral and transverse vibrations. A
hyperbolic tangent function is constructed to offset the influence of external disturbances. Auxiliary systems and a Nuss-
baum function are introduced to address the problem of input saturation. Both Lyapunov stability analysis and simulation
experiments demonstrate that the boundary control scheme proposed in this paper can uniformly boundedly stabilize the
nuclear refueling machine system.
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Fig. 1 A moving nuclear refueling machine
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