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Pitch Fuzzy Control Strategy for Wind Turbine Based on Whale
Optimisation Algorithm
ZHAO Nannan, YANG Xu®, ZOU Lin, MA Yumin

(School of Mechanical and Electrical Engineering, Xi’ an University of Architecture and Technology,
Xi” an 710055, China)

Abstract: Due to factors such as wind variability and
randomness, the power output of wind turbines remains
unstable. When the wind speed exceeds the rated wind
speed, the stability of the wind power generator’ s output
power is guaranteed by precisely regulating the pitch angle of
the blades. In relation to this issue, a wind turbine pitch
control model is built by Matlab/Simulink, and a whale
algorithm-optimized fuzzy PID controller is introduced.
However, there are many parameters of fuzzy controller, and
it is difficult to set up by expert experience alone. Therefore,
using the whale algorithm, and achieving optimal tuning of
fuzzy parameters, effectively addressing the wind turbine’ s
significant hysteresis and nonlinearity. Comparing the
performance metrics of the PID controller and the fuzzy PID
controller, and the simulations results show that the latter
ensures rapid power convergence to rated values, enhances
system dynamic response, and offers precise pitch angle
adjustments. Moreover, the fuzzy PID controller precision
minimizes pitch mechanism fatigue, and extends the wind
turbine’ s lifespan.

Key words: wind turbine; pitch control; whale optimization

algorithm; fuzzy PID controller
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With the development of the economy, the

energy problem is becoming more and more
prominent. Wind energy becomes one of the key
developed by various countries

energy sources

because of its abundant reserves, cleanliness,

environmental protection, renewability and other
advantages. Therefore, the precise adjustment of
wind turbine blade pitch angle to ensure the stability
of the variable pitch control system, and then get
safe, high-quality electricity is a key issue in the
study of wind turbines.

This paper bases on Matlab/Simulink simulation
software, the wind turbine pitch control model is
built and a fuzzy PID controller is designed which
bases on the whale algorithm. Firstly, the wind
turbine has serious nonlinear characteristics, and the
conventional PID control can not better realize the
wind turbine pitch performance and the control effect
is not in line with the expected value, thus the fuzzy
PID pitch controller is designed. Which could
improve the unit output power, however, there are
problems such as manually adjusting the fuzzy
parameters of the fuzzy parameters of the cycle is
long and the control effect is not ideal.

Finally, the online optimal adjustment of fuzzy

the

reliability of the obtained parameters, which solves

parameters by whale algorithm improves
the problem of large hysteresis and nonlinearity of the
wind turbine effectively, and can make the power

quickly converge to the rated value. Moreover, the

S9

algorithm improves the dynamic response of the
system, and can accurately adjust the pitch angle,
which reduces the fatigue of the pitch mechanism,
and increases the life of the wind turbine. The output
power performance index is shown in Tab. 1. The
output power error curve is shown in Fig.1.

Tab.1 Comparison of performance indexes of different

control strategies

Control Rise Over Setting Peak
Strategy time/s shoot/% time/'s time/s
PID 1.175 24.15 - 4.899
FPID 0.169 21.35 6.72 0.802
WOA-FPID 0.165 16.2 1.28 0.598

Fig.1 Output power error curve

The simulation results show that the proposed
pitch control strategy which could realize the precise
adjustment of the pitch angle, stabilize the output
power of the wind turbine near the rated value,
improve the dynamic response characteristics of the
wind turbine pitch system, and enhance the safety of

grid connection.
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