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Abstract

Considering the penetration of renewable energy sources and wind turbines in power systems, the
importance of these sources in maintaining and helping to control the frequency to increase the rare
frequency level will be very meaningful and necessary. This paper proposes a design for supporting
the system frequency and eliminating the second drop in frequency as well as restoring the speed of
the wind rotor turbine based on the double-fed induction generator (DFIG). In this design, as soon as
the disturbance detected, the power reference increased intelligently and as a function of the two
parameters of the system frequency, changes and the wind turbine rotor speed based on the torque
limit. Then, through these two parameters, to force the rotor speed to converge to a stable operating
range, the power reference reduced until the electrical power is less than the mechanical power in a
gentle slope and not a step, and finally leads to a quick recovery of the rotor speed. Another advantage
of proposed scheme is that the characteristic properties of MPPT maintained throughout the frequency
support, which helps to better improve the frequency of the system in case of changes in wind speed.
The proposed scheme simulated based on the test system in MATLAB software. The simulation
results show that the proposed scheme is able to improve the system frequency without causing a
second dip and restore the rotor speed well and quickly.
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Figure (1): System frequency and different operating ranges [20,21]
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Figure (20): The rotor speed of wind turbine in case 4
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Figure (21): System frequency in case 4

Table (3): Simulation results for proposed scheme
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. Wind power penetration

. Rotating masses

. Grid frequency

. Frequency nadir (FN)

. Operating ranges

. Wind turbine generator (WTG)

. Maximum power point tracking (MPPT)
. Kinect energy (KE)

. Temporary frequency support (TFS)

0. Power additional

P OoO~NO O, WNBE

AYo)


https://doi.org/10.1016/j.ijepes.2019.105416
https://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=8685265
https://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=8685265
https://doi.org/10.35833/MPCE.2019.000374
https://doi.org/10.35833/MPCE.2019.000374
https://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=8685265

S8 ol — Bolo el —ol5aes! Glem Jlawe aw [ ol £)150 Ly uilS 3 g s Sl

11. Doubly fed induction generator (DFIG)
12. Frequency second dip (FSD)

13. Wind power penetration level (WPPL)
14. Torque limit

15. Inertia response (IR)

16. Primary control (PC)

17. Grid Side converter (GSC)

18. Rotor Side converter (RSC)

19. Air density

20. Power coefficient

21. Tip speed ratio

22. Turbine blade pitch angle

23. Maximum reduction rate

24, Rate of change of frequency (ROCOF)
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