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Abstract

When the wind turbines work in the high speed region, they capture more wind energy than ge-
nerating units rated operating range. Therefore, in this paper, the way of adjusting the pitch angle
was used to maintain generator power output in the vicinity of the rating. First of all, the paper in-
troduces the characteristics and structure of variable-pitch wind turbine; then according to the
strong nonlinear characteristics of wind power generation system, the fuzzy control strategy to
realize the transformation of the pitch was proposed. By analyzing the principle of fuzzy control,
the self-optimizing fuzzy PID controller is designed, and the simulation model of variable pitch
control is established. And the comparison of the traditional PID regulation is accomplished.
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Figure 1. Variable pitch control structure diagram of direct driven permanent magnet wind turbine
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Table 1. Linguistic variables, basic theory, fuzzy sets, fuzzy theory and quantitative factors

F 1L BEEEE. EANE. RMTE. SMtENELE T

S e ec NG AK; AKy
BEALE E EC Ko Ki K
AR [-30 kW 30 kW] [-3 kW 3 kW] [-0.6 0.6] [-0.3 0.3] [-0.30.3]
T T4 {NB, NM, NS, ZO, PS, PM, PB}

BRI I (-6 6] [-33] [~6 6] [(-33] (-33]
BALH T 0.2 1 0.1 0.1 0.1
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Figure 2. The simulation model of combined wind
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Figure 3. Self-optimization fuzzy PID control simulation model of pitch angle

B 3. BCIER PID 124 R IE R EAEE

18

16 y

14 1

v/(m/s)

12 y

! ! ! ! ! ! ! ! !
100 5 10 15 20 25 30 35 40 45 50

t/s

Figure 4. The speed signal of combined wind when the wind speed at 11.3 m/s higher than the rated seep
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Figure 5. The change curve of the pitch angle £ and wind energy conversion coefficient C,
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Figure 6. Curve of power output
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