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Design of attitude control system for online repair robot of wind turbine blades
FU Jian', REN Haohan', ZHOU Bin', ZHOU Weiguo', ZHANG Haifeng’, FANG Linchao’
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Abstract: A wind turbine blade online repair robot attitude control system based on a quadcopter platform is proposed to address issues such
as misalignment, shaking, and difficulty in approaching the blades during lifting and approaching. Firstly, based on the characteristics of
online repair of wind turbine blades, the attitude adjustment process and force situation of the robot during the lifting and approaching stages
of the blades were analyzed. Based on this, the overall design of the attitude control system is completed. Secondly, a dynamic model of a
quadcopter repair robot is established based on the Newton Euler equation, which systematically described the coupling relationship between
the robot’s attitude and position changes, providing a theoretical basis for control algorithm design and simulation analysis. Subsequently, a
posture and position control model based on PID control strategy is built using the Simulink platform, and the response characteristics of roll
angle, pitch angle, and spatial position are simulated and verified. The simulation results show that when the initial deviation angle of roll
angle and pitch angle is 10 °, the designed attitude control system can recover to a stable state within 2 seconds. When the target proximity
distance is set to 30 cm, the robot can reach the expected position within about 4 seconds, and the system has fast response speed and good
stability. The attitude control system proposed in this article can effectively suppress attitude disturbances during the lifting process, improve
the control accuracy and stability of robots when approaching wind turbine blades, and provide reliable technical support for online repair
operations of wind turbine blades.
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Fig. 1 Schematic diagram of repairing robot operation
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Fig.2  Online repair robot quadcopter structure
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Fig.3 Schematic diagram of robot force
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Fig. 4  System flowchart
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Fig.5 Reversing scheme
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Fig. 6 Hardware architecture
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Fig. 7  Attitudecontrol block diagram
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Fig. 9  Simulation model of four rotor PID control
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Tab. 1 Parameters of quadcopter model

el SHRORE
HBHLERE m 120 kg
o IIIMBSE g 9.8 m/s?
EFBE JLAT s 1 1382 mm
L% X Whig B 1, 17. 85 kg/m*
L5 Y RhEL st 1, 10. 82 kg/m’
28 7 i o 1, 22.82 kg/m’
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Fig. 11 Simulation of vertical distance between robot

bottom and blade
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