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Fig.2 The control structure of generator speed and

platform stabilization
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Table 2 The simulation environments
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2 m/s % m s
W14Wa 14 10.948 3 0.85 4.64
W16Wa 16 10.891 2 0.85 4.64
W22Wa 22 9.9235 0.85 4.64
W14Wh 14 10.948 3 1.77 6.85
W16Wh 16 10.891 2 1.77 6.85
W22Wh 22 9.9235 1.77 6.85
W14We 14 10.948 3 3.25 9.70
Wi6We 16 10.891 2 3.25 3.25
W22We 22 9.9235 3.25 3.25
W14Wd 14 10.948 3 3.673 3.673
W16Wd 16 10.891 2 3.673 3.673
W22wWd 22 9.9235 3.673 3.673
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Fig.5 Frequency responses of platform pitch angle and tower base fore—aft moment
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Table 3 Normalized results versus GSPI controller

X A B ML o R B A — 1 2 H bR, GSPI-

BRLE L RMSgg, RMS, AVG; DEL,,
£t GSPI- MRAC- MRAC- GSPI- MRAC- MRAC- GSPI- MRAC- MRAC- GSPI- MRAC- MRAC-
kS VPPC Gen GenPtfm  VPPC Gen GenPtfm  VPPC Gen GenPtfm  VPPC Gen GenPtfm
WI14Wa  1.0237 05734 05527 05998 27497 0.8142 09962 09785 09804 09401 1.0128 0.7898
W16Wa 10115 0.5771 05352 0.6320 0.8864 0.6409 09945 09786 09842 1.0134 1.0042 09777
W22Wa 09879 0.6644 05130 0.7571 1.1138 0.6412 1.0010 1.0056 1.0066 0.9921 1.0575 1.0423
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Floating offshore wind turbine control for power generation and
platform stabilization based on adaptive blade pitch control

Zhou Yarong, Zhang Lijun, Li Ye
(School of Naval Architecture, Ocean and Civil Engineering, Shanghai Jiao Tong University, Shanghai 200240,
China)

Abstract; Floating offshore wind turbines are faced with the problem that the unconstrained
platform pitch motion will stimulate the resonant motion of itself and then reduce the power
output, resulting in damage to the whole system. Collective blade pitch control is able to tune both
generator speed and platform pitch motion. However, it is difficult for state —based feedback
controllers aimed to satisfy multiple objectives to avoid the contradiction between control
performance and computational cost. In this paper, a model reference adaptive control scheme
with inner robust control law for multi—objective is proposed to generalized a linear control law
designed for a particular operating point to the whole region, making the actual responses tracking
the ideal ones to guarantee the performances of power generation and platform stabilization beyond
rated wind speed. According to the co-simulation based on OpenFAST and Simulink under a
series of wind and wave conditions, compared with baseline controller, the proposed controller
obtained promotions in both generator speed tracking and platform motion rejection.

Keywords: floating offshore wind turbine; power generation control; platform stabilization

control; adaptive control
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