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Summary:

Recently, wind power technology is one of the most common renewable
energy resources that are being developed in these days. Egypt has started
to develop grid code to facilities operation of new wind farms. Egypt is one
of the African countries which has a better wind power technology and the
government is giving a lot of subsidies to develop this technology.

In this thesis, an analysis of the requirements of Egyptian grid code is made
concerning to the reactive power and Low Voltage Ride Through (LVRT)
capabilities and how the wind farm fulfills these requirements. The results
approved that the wind farm needs to higher reactive power to fulfill grid
code requirements. Static Synchronous Compensator (STATCOM) is used to
provide these reactive and improve the capabilities of wind farm.
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Abstract

The use of wind energy is rapidly expanded due to technological developments and
increased global energy demands. Therefore, large-scale wind farms (WFs) are being
connected directly to power grids. However, the integration of wind farms into power
systems presents various challenges. One of these challenges is the PQ-capability, which
has a particular influence on WF operations. Another challenge is the Low-Voltage Ride
Through (LVRT) capability, which is one of the most serious challenges in designing
wind turbines (WTs) and their manufacturing technology. One such requirement is that
the installed turbine should provide voltage regulation through injection of reactive current.

Egypt has started to develop grid code to facilities operation of new wind farms. It
is one of the African countries which has a better wind power technology and the gov-
ernment is giving a lot of subsidies to develop this technology. This Thesis explains the
modern wind power systems and discusses the requirements of connecting WFs to power
grids.Also, the control systems of Double Fed Induction Generator (DFIG) are presented.
In addition, the various operation and control methods needed for WTs to meet these
requirements are investigated.

To analyse the impacts of wind energy integration on the Egyptian power grid, we
utilize DIgSILENT PowerFactory programming to illustrate the present scenario and the
challenges of the reactive power and LVRT capabilities of the Gabel El-Zeit wind farm
according to the requirements of Egyptian grid code and how the wind farm fulfills these
requirements. The simulation results show that adding a Static Synchronous Compensator
(STATCOM) to the system allows the higher reactive power injection needed to support
the system performance during the steady state operation and support the voltage during
LVRT situations.
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