% 45 5% 10 TR XK FF IR Vol. 45 No. 10
2022 4 10 A Journal of Chongqing University Oct. 2022

doi:10.11835/j.issn.1000-582X.2021.15

i F UM BLALAE SR B DU £ ) SR g F o2

EHE AT R R RAA A K
Q. ERKXF IMAEHIBAREERE T, TR 400044 ;
2.0 B A G E T AE W R R R R A PR &, R 401121)

WE . AAZR AN BT A EFXRN BB L b Eksh, BT EREL
WA RKIEF (LADRO R, ZoFBAFH N K Hh EHBBRFEREXNFY R L. £S5
5 MW &k EiF X R AMA A - R-BFREZRADANFER L TEEELF BAFEITETRIEL
HEARMEHNZE . 2>ANRAFTREL A BPHEMAET E R ELARBFEL, ST
RIBLM R R TR R shehdph AR, AREREN . RAWILEL A BP A2 ML &
EERIELRM ORI TAA BB EH LFX R eI E RIERHE, 6 8RR F,

FGE A EF XN EREEH; A RKBEH AR LT A b F

FES%ES TK513.5 XEkPRERD A X EHS:1000-582X(2022)10-025-13

Research on ADRC for pitch control of offshore floating wind turbine
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Abstract: In order to effectively suppress the power fluctuations of the offshore floating wind turbine caused
by the random wind and wave loads, a pitch active disturbance rejection control (ADRC) strategy was
proposed. Considering aerodynamics, hydrodynamics, structure flexibility and pitch control, an aero-
elastic-hydro-servo coupling dynamic model for the 5 MW offshore floating wind turbine was established.
Pitch ADRC controller was designed based on the target of the constant torque control, in which the
bandwidth setting method and BP neural network were used to set controller parameters. The suppression
effects of the pitch ADRC on the power fluctuations were analyzed. The results show that the pitch ADRC
based on bandwidth tuning and BP neural network tuning can effectively improve the pitch sensitivity and
suppress the power fluctuation, and the fluctuation amplitude is reduced compared with the traditional PID
control.
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Fig. 1 Structure of a 5 MW offshore floating wind turbine
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Table 1 Parameters of a 5 MW offshore floating wind turbine
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Fig. 2 Power curve with different wind speeds
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Fig. 3 Pitch angle curve with different wind speeds
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Fig. 4 Coupling model of an offshore floating wind turbine
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Fig. 5 Diagram of blade element-momentum theory
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Fig. 9 Full coupled block diagram of gas-elasto-water-control dynamics of a floating wind turbine
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Fig. 11 Flow chart of BP neural network
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