LVRT Capability Enhancement of an Egyptian Electrical Grid

Linked to the Al-Zafarana Wind Park using Crowbar and dc-chopper
Ali H. Kasem Alaboudy', Heba A. Mahmoud’, Adel A. Elbaset’, Montaser Abdelsattar*

! Electrical Department, Faculty of Technology and Education, Suez University, Suez, Egypt.
?Electrical Department, Faculty of Technology and Education, Sohag University, Sohag, Egypt.
3Electrical Engineering Department, Faculty of Engineering, Minia University, Egypt.

4 Electrical Engineering Department, Faculty of Engineering, South Valley University, Qena, Egypt.

ABSTRACT

The connection of the doubly-fed induction generator (DFIG) wind turbines to the grid, and their
dynamic behavior under different grid faults has become an important issue in recent years, and grid
codes have been introduced, which is a challenge for wind energy conversion systems (WECS). One
of the most important issues related to grid codes is the low-voltage ride-through (LVRT) of wind
farms. Based on such code requirements, wind turbine generators must remain connected to the grid
and actively contribute to the system's stability during various grid fault scenarios that result in a
generator terminal voltage dip. This paper introduces the design and simulation of the protection
scheme using the crowbar and dc-chopper to improve LVRT capacity for the Egyptian power grid
connected to the zafarana Egypt wind system. The proposed performance of the protection scheme is
verified by simulating the model using the MATLAB/SIMULINK environment. The simulation
results showed that the proposed protection scheme is efficient in terms of simplicity in construction
and cost efficiency. In addition, the performance of the DFIG is highly improved during the
symmetrical and asymmetrical grid faults. Thus making the electrically grid-connected wind energy
system more efficient by improving the capacity of LVRT.
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