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Power Control Schemes of Doubly-Fed Wind Power
Generation System under Full Wind Speed Condition

Li Junjun, Yi Jiliang > Xiao Qianghui
('School of Electrical and Information Engineering, Hunan University of Technologys Zhuzhou Hunan 412007, China )

Abstract: Power control methods of doubly-fed wind power generation sets were researched in order to realize power
adjustment under full wind speed condition. Maximum power point tracking control based on tip speed ratio was adapted
under the rated wind speed and maximum wind energy capture was realized; variable pitch angle control method was applied
to system above the rated wind speed and output power was kept constant to ensure whole system safe and stable
operation. Simulation by MATLAB shows that the double-fed induct generator sets achieved effective adjustment of
output power in a large wind speed variation section, and the system keep good stability when the two power adjustment
methods switched.
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Fig. 1 Doubly-fed wind power generation system
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Table 1 Relationship between wind energy coefficient C, and

tip speed ratio A and pitch angle

v/ (m s ¢ WX g /) 4 wfiadrsh)
12 0.334 2-0.178 7 350 7.4320 2.229 6
13 0.262 8 -0.187 1 10.00 6.909 0 2.245 4
14 0.210 4 -0.196 5 13.41 64667 2.263 4
15 0.1711-0.183 9 16.48 59717 2.239 4
16 0.141 0-0.199 5 18.77 5672 4 2.269 0
17 0.117 5-0.178 4 2120 52449 2.2291
18 0.099 0 -0.180 3 23.05 49613 2.232 6
19 0.084 2 -0.183 7 24.66 47137 22390
20 0.072 2 -0.188 1 26.08 4.4946 2.247 3
21 0.062 4-0.192'1 27.26 42950 2.2549
22 0.054 2-0.1973 2849 4.1179 2.264 8
23 0.047 5-0.170 1 29.94 38492 22133
24 0.041 8 -0.170 8 30.93 36910 2.214 6
25 0.037 0-0.169 7 31.85 35401 22126
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Fig. 8 Doubly-fed wind power generation control system
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