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Abstract In order to achieve the strategic goal of "carbon peak and carbon neutrality", the development
of a high proportion of renewable energy will be promoted continuously in our country. Therefore a new
power system based on new energy will formed gradually. As a renewable clean source, the development
and utilization of wind energy has become an important research direction. Studies have shown that the
wind speed in the higher altitude is stronger and the wind direction is more stable. Therefore,
breakthroughs in wind power generation can be achieved by capturing high-altitude wind energy. In
order to ensure the safe, economical and efficient operation of the high-altitude kite power generation
system, the design of its control system has extremely high requirements. This paper starts from the
basic principles, development history and application status of several high-altitude wind power technolo-
gies. Then, a typical Yo-Yo structure kite is modeled. Based on this model, the principles and
characteristics of various nonlinear control technologies are analyzed, and the principle of nonlinear mod-
el predictive control and simulation results of trajectory tracking control are described in detail. It sum-
marizes that the key problems of high-altitude wind energy control include that control algorithm calcula-

tion is too consuming, the research of control system reliability is lack and the control methods are not
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Table 1 Model and control parameters
Parameters Symbol  Value
Kite mass/kg m 50. 00
Characteristic areas/m? A 100. 00
Air density /(kg/m®) 0 1.20
Drag coefficient Cp 0.15
Lift coefficient C, 1. 20
Kite span/m d, 40. 00
Reference elevation value/m hg 10. 00
Roughness factor h, 0.10
Traction phase reference line speed/(m/s) F et 2.20
Passive phase reference line speed /(m/s) f—rer —5.50
Minimum length of lines/m T min 500. 00
Maximum length of lines/m Tmax 1000, 00
Predictive period/s Ty 1.00
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Fig. 9 Trajectory of the kite position (dashed) following a refe-

rence path (solid) for power generating system
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