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(EJ®» Summary

/The electrical power system is considered a large and complex system because\
it contains a large number of generation and transformation stations,
transmission and distribution lines, and protection and control devices, this
system is subject to sudden changes in load levels, with these changes, it has
become very important to improve the stability of the electrical power system,
the modern development in the electrical power system focuses on installing
Flexible AC transmission devices in various ideal locations, these devices
contribute to improving the flow of electrical power in addition to improving
stability, Connecting these devices to the electrical power transmission system
is a contemporary topic that is still a focus of interest for researchers, this
research comes to light on a scientific topic related to the connection between
one of the most important Flexible AC transmission devices, the Unified Power
Flow Control system, and its impact on the protection system for electric power

transmission lines.
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The UPFC system is widely used in modern electric power systems to increase
transmission capacity in the electric power transmission system and achieve
greater flexibility in controlling the transmission of electric power on
transmission lines, reducing the cost of generation and increasing the safety and
stability of the electrical power system, but adding it to the electrical transmission
lines led to some challenges related to the operation of the distance relay as part
of the electrical power transmission lines protection system, which is the basic
protection relay for electrical transmission line, the values of some transmission
line parameters (tension, current, impedance, phase angle) change when adding
the UPFC system, Which leads to an error in the impedance value measured by the
distance relay, this error is related to some factors, including the type and
location of the UPFC system addition, and the type and location of the fault that
occurred, this error can cause operation of the distance relay according to over or
under reach, this resulted in the challenge of correcting the response of the
traditional distance relay in the presence of the UPFC system, and required
conducting new research to adjust the distance relay with the presence of the
UPFC system and improve the response of the traditional distance relay in electric
power transmission lines that include the UPFC system.

The thesis dealt with analyzing the impact of adding a UPFC system on
the distance relay using mathematical analysis, modeling and simulation, and
evaluating the performance and response of the distance relay before/after
adding the UPFC system with changes in the location and type of fault on the
transmission line, improving and accelerating the response of the distance relay
according to the proposed Pilot Scheme method in the transmission line equipped
with the UPFC system, to solve the over/under reach problem resulting from the
UPFC system, and comparing its response when operating according to the Basic
Scheme method.

The response methods of the distance relay were identified according to
the Pilot Scheme, the studied electrical network, the distance relay, and the UPFC
system were simulated, and various fault occurrences on the transmission line at
different locations were studied in the MATLAB/Simulink environment, Editor-M-
File program was created in the MATLAB environment linked to the distance relay
to show the relay's response according to the type and location of the fault and to
draw the relays characteristics.

The results of modeling and simulation showed that the presence of the
UPFC system imposed clear changes on the response of the distance relay to the
type of fault occurring, the results also showed an improvement in the response
of the distance relay when the relay operates according to the proposed method
Pilot Scheme, and overcoming the over/under reach problem resulting from the
presence of the UPFC system, the results proved the feasibility and effectiveness
of the solution proposed in this research.




