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Fig. 1 Blade rotating coordinate system and hub fixed

coordinate system
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Fig. 2 Individual pitch control schematic based on

coordinate transformation
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Fig. 3 Step response of pitch-power model
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WE Ko K K K Ko K
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T; 13348 1.3577 1.3469 1.3662 1.4191 1.4904
T, 1.1354 15156 1.3818 1.4257 1.4514 1.4128
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Table 3 Range analysis of experimental results

under the Jirar index

W22 0.7969 0.1473 0.5435 0.1280 0.0770 0.1334
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Table 4 Range analysis of experimental results under the

Puyi index
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Table 5 Range analysis of experimental results under the

A B C D E F

D E F

1.4921 0.1596 0.097 0.8832 0.0877 0.0898

M dITAE index

THRR R D E F

WeZEfl 0.1154 0.0292 0.0839 0.0684 0.0512 0.063

KFE 3 1 2 1 5 2
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Table 6 Range analysis of experimental results under the

M:,]‘I'—\E index

A B C

SIRRZE A B C D E F

W25 0.1991 0.1064 0.1164 0.056 0.1484 0.0231
AKFE 2 4 3 1 4 2
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Fig. 4 Step response correlation curve and evolution of

performance index
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Fig. 6 Turbulent wind speed and power correlation curve
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PI PARAMETERS JOINT TUNING FOR INDIVIDUAL
PITCH CONTROLLER OF LARGE WIND TURBINE

Gao Feng, Ling Xinmei, Wang Wei
(School of Control and Computer Engineering , North China Electric Power University , Beijing 102206, China)

Abstract: At present, the control strategy of the individual pitch system mainly adopts three independent PI control
structures. Aiming at the problem that its Pl parameters are not easy to set during design and optimization, Bladed
software was firstly used to linearize wind turbine model to obtain the linear model for PI parameter tuning; then through
the orthogonal experiment, the influence trend of each PI controller parameter on system performance index and its
influence degree were analyzed and PI parameters of individual pitch controller was optimized by immune genetic
algorithm; finally, combining Bladed external controller, Matlab Engine technology and named pipe technology to
develop Bladed and Matlab co-simulation platform, and simulate and validate the individual pitch controller based on
coordinate transformation. The simulation results showed that the optimization method has a very good comprehensive
optimization effect on the PI parameters of the three coupling controllers in the individual pitch control system.

Keywords: wind turbines; PID control; optimization; genetic algorithm; parameters tuning



