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Abstract:

The motivation for reducing environmental pollution and preserving the environment has led to rapid growth
in renewable energy sources (RES) and wind farms (WFs) in power systems. However, several technical
challenges are common in the high penetration of renewable energy sources and wind farms. The most
significant challenge is achieving frequency stability in new systems because these new resources provide less
reserve capacity compared to synchronous generators. Furthermore, due to the connection of wind farms to
the AC grid through power electronic converters, the new power systems have lower inertia, and wind farms
cannot actively participate in frequency regulation alongside other conventional production sources under
normal operation. Recently, with the increasing expansion of wind farms in power systems, their involvement
in supporting and stabilizing frequency during disturbances in power generation or consumption has received
significant attention. Therefore, this research first discusses how to simulate the inertia of synchronous
generators in wind turbines to increase the inertia of power systems and control the frequency. Then, a review
of various strategies and the latest advancements in addressing the challenges of wind farm integration for
temporary frequency support in power systems has been conducted. Finally, studies on control techniques for
inertia and frequency in variable-speed wind turbines have been examined, categorized, and compared.
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