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Nonlinear controller design of permanent magnet wind generators for
obtaining high-efficiency wind energy for whole wind speed range

WANG Bing'' >, ZHANG Yiming' , ZHOU Jianliang'
(1. College of Energy and Electrical Engineering, Hohai University, Nanjing 210098, China;
2. Engineering Research Center of Renewable Power Generation Technologies, Ministry of Education,

Hohai University, Nanjing 211100, China)

Abstract: Considering the main nonlinearities in the permanent magnet wind turbine, the complex nonlinear
function of the power captured from wind and the typical nonlinear structure of generators, a speed decision-making
module and a nonlinear controller were designed to control the wind turbine precisely and obtain high-efficiency
wing energy for the whole wind speed range. First, a nonlinear observer was used to obtain the estimate of wind
speed. Then, through analysis of the complex nonlinear function of the power captured from the wind, the reference
value of angular speed was obtained. Finally, based on the difference between the reference value and the actual
value, the nonlinear controller was driven to obtain the control voltage. Thus, the high-efficiency wind energy for
the whole wind speed range was obtained. For the model of wind turbines, the nonlinear controller was designed
based on the Lyapunov theorem. This control method can make the actual angular speed value follow the reference
speed value precisely. The simulation results show that the proposed method for the design of the nonlinear

controller is feasible and effective.
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Fig. 1 Nonlinear control strategy based on observer
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Fig. 2 Maximum power from wind and mechanical power of wind turbine extracted from wind

WG AEAUE K LA I, 2 1 ) 3228 A AR o BREZ B ORKUAE . i 2 mTR, XUMLAR G- b R 1 XU 221k .
RO R, AT LAE ] FHARZR MR 0 7 vk o 52 B A R X RE SR 2 O ORI, RN JRE v o XU R T 5 KUk
IR 7 ) ) JE 2 FAR O PR A rE LAt R e A, Al 3 B IR & A ML A il ) DR S AR DR 1
WUE DRI, BB AR LT ik P R R4
36
34t
32F
30
28
261
24 1 L

0 5 10 15 20 25 30
t/s

B3 XX THEXERE p,

Fig. 3 Generator output power above rated wind speed
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