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Fig.2 Simulation module of wind speed estimation
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Fig.3 Device structure diagram of wind
turbine simulator platform
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Table 2 Platform parameter of WTS

IM i e %/ kW 18.5

IM % §6 4/ (r-min™" ) 1500
PMSG %5 312/ kW 15

PMSG %l 558/ (r-min™") 1500
B8 RS IR/ (kg m?) 0.72
PLC 484451 5 1§/ ms 40

G bk (pulse-r™) 1024
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Fig.4 The results of Matlab simulation
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Table 3 Statistic data of Matlab simulation

S R ORI IR 32
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Fig.5 The experimental results of the
wind turbine simulator
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Table 4 Statistic data of WTS experiment
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The Implementation of Wind Speed Observation Based on Newton-Raphson Method
LIU Qian', XU Yangchao®, LI Yun®
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Abstract: Wind speed is an important parameter for the operation of wind energy conversion systems ( WECSs), and its

obtaining affects the control of WECSs. A wind speed observation based on Newton-Raphson Method is presented, which uses

the real-time states collected in the operation of WECS to estimate the tip speed ratio. Then the estimated can be calculated by

the relationship of the tip speed ratio and the wind speed. Finally, the wind speed observer is respectively verified by simulation

and the wind turbine simulator based experiment. According to the emulational and experimental results, the wind speed

observer has a satisfactory performance, meeting the desired goals.

Key words : Newton-Raphson Method ; wind observation; variable speed wind turbine; tip speed ratio; wind turbine simulator
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