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Study on Forced Oscillation Suppression of Direct-Drive Wind Turbines
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Abstract: Wind shear and tower shadow effects can lead to
forced power oscillations in direct-drive wind turbines,
affecting the safe and stable operation of the system.
Thus, a virtual inertia control method based on active
disturbance rejection control is proposed, which optimizes
the control power of the wind turbine by estimating the
system disturbance power through extended state observer
observation. And at the same time, using tracking
differentiator to adjust the reference value of the system
frequency. Simulation results show that, compared with
the traditional virtual inertia control, the proposed method
has better immunity to disturbances, and can more
effectively observe and estimate the disturbance and
compensate for it, so as to achieve the purpose of
suppressing the forced oscillation of direct drive wind
power grid connected system.

Key words: active disturbance rejection control; virtual
inertia control; direct drive wind power grid connected

system; forced power oscillation
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forced power oscillation

With the increase of new energy power
generation, the harm of low-frequency oscillation
of power system can not be ignored, and many
scholars have carried out a lot of research on
this, and low-frequency oscillation is divided into
two categories: forced oscillation and negative
damping oscillation. Among them. the forced
power oscillation caused by wind shear and tower
shadow effect is a serious threat to the safe and
stable operation of the system, because of the
low frequency, long duration and large amplitude
of oscillation due to the interference signal close
to the intrinsic frequency of the system.

In order to suppress the forced power
oscillation caused by wind shear and tower
shadow effect, a virtual inertia control (VIC)
method based on active disturbance rejection
control (ADRC) is proposed at the paper, which
optimizes the control power of wind turbine by
observing and estimating the system disturbance
through the extended state observer. And at the
same time, adjusting the reference value of the
frequency by using the tracking
differentiator. The
ADRC

transition process, extended state observer and

system
structure of the n-order
includs three parts: arranged the
state error feedback control law.,

The VIC model of the wind turbine grid-
connected system is shown as Fig.1, which includes
synchronous generator set, direct-drive wind
turbine, control system and load. Its simulation

model is built in

Matlab/Simulink, and the simulation results show
that:

(1) Compared with PD-VIC, ADRC-VIC
can increase the system damping and improve the
From the perspective of

system stability.

amplitude-frequency characteristics, the third-
order ADRC-VIC is equivalent to adding a band
resistance of 0.25 Hz~ 1.25 Hz to the original
which

effectively suppresses the forced oscillation.

amplitude-frequency  characteristics,

ADRC-VIC
|

2Hs+ D
Power grid

| | governor

Fig. 1

Virtual inertia control for wind turbine

grid-connected systems

(2) In the case of wind speed perturbation
or load perturbation, both PD-VIC and ADRC-
VIC can provide inertia and frequency support
for the system. Since ADRC-VIC participates in
the frequency regulation through the observation
estimation and compensation of perturbations in
the system, it can better suppress the frequency

fluctuation compared to PD-VIC.
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