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Abstract: In order to improve anti-disturbance and control
accuracy of permanent magnet direct drive wind generation
system, a maximum power tracking control strategy based on
non-singular fast terminal sliding mode control with
disturbance observer is proposed. The torque of the wind
turbine is estimated by the disturbance observer, and the
feed-forward compensation of the controller is realized. The
non-singular fast terminal sliding mode with improved
reaching law is adopted to enhance the dynamic performance
of the controller, which ensure the limited time convergence
of the system and reduce the chattering influence caused by
disturbance. Simulation results show that the torque change
can be accurately estimated under variable wind speed by the
proposed strategy, and speed tracking accuracy and wind
energy utilization can be improved during maximum power
tracking.
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Fig.1 Schematic diagram of permanent magnet

direct drive wind generation system
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Fig.2 Control schematic diagram of permanent magnet direct drive wind generator
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With the shortage of traditional energy sources
and the increasingly serious problem of environmental
pollution, the wind power system has attracted the
attention of many scholars and investors because of
its environmental protection, easy maintenance and
low cost.

The mainstream wind turbines on the market

today are divided into two types: doubly-fed
asynchronous  wind turbines and direct-drive
permanent magnet synchronous wind turbines.

Doubly-fed asynchronous wind power generation
system usually adopts the way of adding a gear box to
realize the generator speed increase, while the
direct-drive permanent magnet synchronous power
generation system can be increased by increasing the
number of pairs of poles of permanent magnets to
reduce the rated speed of the generator, so as to
realize the direct drive. Permanent magnet direct-
drive wind turbine has become a popular area of
research in wind power generation technology due to
its simple structure, large speed adjustment range
and low maintenance costs.

The focus of this paper is the permanent magnet
direct-drive synchronous generator set working in low
wind speed region to track the wind speed by
generator speed regulation to achieve the maximum
power point tracking ( MPPT ). The traditional

MPPT mainly includes control strategies such as leaf

tip speed ratio method, power signal feedback
method, and hill climbing search method. However,
wind speed has the problems of fast fluctuation,
randomness, nonlinearity and strong coupling, and it
is difficult to quickly and accurately track the
rotational speed change using the traditional
strategies, so how to overcome the above problems
and improve the system robustness becomes a key
issue in the research of MPPT.

In order to improve anti-disturbance and control
accuracy of permanent magnet direct drive wind
power generation system, a maximum power tracking
control strategy based on non-singular fast terminal
sliding mode control with disturbance observer is
proposed. The torque of the wind turbine is estimated
by the disturbance observer, and the feed-forward
compensation of the controller is realized. The non-
singular fast terminal sliding mode with improved
reaching law is adopted to enhance the dynamic
performance of the controller, which ensures the
limited time convergence of the system and reduces
the influence of chattering caused by disturbance.
The simulation results show that the proposed control
strategy can accurately estimate the torque change
under variable wind speed, and improve speed
tracking accuracy and wind energy utilization during

maximum power tracking.
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