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Optimized hill-climb search algorithm applied to directly driven
wind-turbine with permanent-magnet synchronous generator

HUANG Shou-dao, LU Ji-ning, HUANG Ke-yuan, GAO Jian
(Electrical and Information Engineering College, Hunan University, Changsha Hunan 410082, China)

Abstract: An optimized hill-climb search based on power-perturbation is brought forward for the direct-drive
permanent-magnet wind-power generation(D-PMSG). This algorithm reduces the algorithm period and increases the
speed in capturing the maximum wind power. By adding the function of data-store-access to the variable-step hill-climb
search(HCS), we make this algorithm capable of generating the updated Max-Power work-table according to the motor
speed for avoiding the repetitive calculations. Meanwhile, it realizes the tracking of the maximum wind power by inte-
grating the power feedback control. Simulation results on MATLAB show that the proposed algorithm outperforms the
traditional variable-step HCS in response speed and stability.
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Fig. 1 Wind turbine model

3 EHIKKHER S K R GE 4 i g (Control
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mum power fed back control)
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Fig. 2 Characteristics of wind turbine
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Fig. 3 Characteristics of max-power feed back control
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culation of optimized HCS)
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Table 1 Max power work table
w/(0.1 rad/s) P/AW  w/(0.1rad/s) P/kW
50 0.027 109 0.245
60 0.045 123 0.416
70 0.072 127 0.457
100 0.216 209 1.715
101 0.224 216 1.830
104 0.231 225 1.960
106 0.237 230 2.216
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Fig. 6(a) Cp and power waves of variable step HCS



1226 oW s N M

07 %

0.48
0.45

0.40
0.35
0.30 |-}

O 025
0.20
0.15
0.10 -}

0.05 -4F

o.oo*‘J
00 05 10 15 20 25 30

T

————

e

2.5 T T T T

) A

z
£, NAVIIVAYA
B J’ﬂ' VooV

0.0 0.5 1.0 1.5 2.0 2.5 3.0
t/s
Bl 6(c)  PRLAGIE L B3 1 ik 2 i) [ 38 T

Fig. 6(c) Transient response wave of optimal HCS

5 45 (Conclusion)
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