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Abstract: This paper presents a method of load-frequency
control in power systems in the presence of wind turbines
in the presence of wind uncertainty. To do this, using
power system modelled on power factory® software and
considering classic stabilizers, the speed of the wind
turbines is controlled. In the case of increasing the system
damping performance, using intelligent particle swarm
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optimization algorithm, stabilizer parameters are optimized.
Also, in order to evaluate wind units stability through
different natural situations, considering the wind and load
uncertainties evaluated through LHS sampling algorithm,
the wind turbines frequency control are investigated.
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Introduction mechanisms in the observed oscillations and is
Power system dynamic processes are highly  needed for the development of an effective wide-
random, nonlinear, and intrinsically  area measurement and control systems as well as

nonstationary even over short time intervals.  for improved operational reliability. Accounting

Prediction of temporal dynamics with the
ultimate application to a real-time system
monitoring, protection, and control remains a
major research challenge for power engineers.
An understanding of system dynamics is critical
for reliable inference of the underlying

for nonlinear and time-varying features can not
only provide a better description of the data but
can also reveal crucial information on system’s
oscillatory behavior such as modal properties and
moving patterns. Advances in signal processing
algorithms, along with continuously growing
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controlling resources and monitoring systems,
beging to make feasible the analysis and
characterization of transient processes using real-
time information.

Materials and methods

In this paper, a method of load-frequency control
in power systems to damp both transient and low
frequency oscillations in the presence of wind
turbines, with regard to wind uncertainty, is
proposed. The proposed scheme includes three
parts: (1) effects of wind turbine on steady state
conditions; (2) effects of wind units through fault
occurrence, and (3) optimal combinations of wind
turbines against sever fault events. The swarm
optimization algorithm is considered as the main
logic for tuning the parameters in this paper. The
control signals are selected based on WAMS
structure, while parameters with  higher
observabilities in facing oscillations are selected.
Besides, system dynamic performance is
evaluated.

Result

In order to evaluate the proposed scheme through
power system operating conditions, the wind
turbine dynamic signals were evaluated, in which
proper decisions, based on network dynamics
behaviors, with an aim of controlling system

frequency were estimated. The effectiveness of
the proposed scheme was carried out on a test
system consisting of wind resources. The results
showed the proper performance of the proposed
approach for improving power system resiliency
in the presence of extreme wind storms in real
time operating conditions.

Discussion and Conclusion

In this paper, an effective load-frequency control
of power system to control both transient and
low frequency stability in the presence of wind
turbines and wind uncertainties has been
proposed. Simulation illustrate that the proposed
controllers are able to damp the oscillations,
where the type and amount of the controller
active power present important influence on
damping Also, different
combinations of controllers were investigated to
reach the best damping performance. In this case,
a combination based on online evaluation of the

oscillations.

system dynamic response presented the highest
damping results for controlling wind turbines. As
it was adopted, increasing controller output
power caused different influences on damping
ratio, where an inappropriate damping power
resulted in unsuitable damping performances.
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