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Table 2 Wind subregions and control data
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Fig. 2 Simulation results for step wind speeds
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Table 3 Step wind speeds statistics

geitorpr MPC PI MPC/PI
MP (P,) 8.85% 12.1% 0.7314
TR(P,) 0.60 1.05 0.5714
TSP, 245 4.95 0.4949
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Fig. 3 Simulation results for low wind speeds
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Table 4  Low wind speeds statistics
geit o MPC Pl MPC/PI
AVG(P) 586.6932  586.7868 0.9998
STD (P,) 1153820  126.1971 0.9143
MAX (P, 115.3820 118.6493 0.9725
STD (w,) 0.0742 0.0768 0.9660
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WIrPEd Har . 350, 8 ML SE Pl w47
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Fig. 4 Simulation results for medium wind speeds
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Table 5 Medium wind speeds statistics

geit ot MPC PI MPC/PI
AVG(P) 1.6268¢3 1.6232¢3 1.0023
STD (P, 296.1759 334.0581 0.8866
MAX (P,) 2.0277€3 2.1489¢3 0.9436
STD (B) 13753 0.9526 1.4437

STD (w,) 0.0779 0.0806 0.9665
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Fig. 5 Simulation results for high wind speeds
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Table 6  high wind speeds statistics

geitortr MPC Pl MPC/PI
AVG(P,) 1.9876€3 1.9922¢3 0.9977
STD(P,) 9.3279 32.8895 0.2836
MAX(P,) 1.9990e3 2.0884€3 0.9572
STD(B) 2.6684 2.6601 1.0031
STD(w,) 0.0073 0.0271 0.2712
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RESEARCH ON PREDICTIVE CONTROL OF ACTIVE POWER FOR
DIRECT-DRIVEN PERMANENT MAGNET
WIND TURBINE GENERATORS

Liu Xingjie', Wang Wei’, Guo Jiuwang’, Guo Dong'

(1. Department of Electrical Engineering, North China Electric Power University , Baoding 071003, China;

Wuhu 241000, China;

3. State Grid Anhui Wuhu Electric Power Company ,

4. State Grid Jiangsu Yangzhou Electric Power Company , Yangzhou 225000, China)

Abstract: Wind power has the characteristics of intermittent, volatility, and anti- peaking. When the wind power

connected to the electricity grid, it is bound to influence the power balance, frequency stability and economic operation

of the power grid, and the effect will be more remarkable with the increase of permeability in the grid. Considering the

randomicity of wind energy and strongly nonlinear of direct- drive permanent magnet wind power system, this paper

makes model units piecewise local linearization, and puts forward the range of wind speed of multi-model predictive

control strategy, which achieves the best power tracking at low wind speed, the smooth transition of the output power

near the rated wind speed and the smooth control of the output power at high wind speed period. And the simulation

experiment research on the proposed control strategy is carried out in order to verify its correctness. The results show that

compared with the traditional PI control strategy, the model predictive control strategy this paper pro- posed can

effectively control the output of the generator speed and output active power smoothly.

Keywords: wind power generation; D-PMSG; model predictive control ; smooth control ; local linearization



