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Abstract

In the recent years the security and reliability of the electric power
system has changed to an important issue. At the same time the distance
protection is one of the issues that require great attention, because it plays an
important role in the protection of transmission lines, Distance Protection is
considered as the main protection of the power transmission system, which
can include STATCOM.

Therefore, researchers have been constantly improving the performance
and development of the distance relay to detect faults and increase the speed
of work as well as sensitivity and change the characteristics of the relay to
suit the prevailing conditions of the system.

In this thesis, the presence of STATCOM within an IEEE 9-Bus
transmission line protected by the distance relay has been studied, where a
multi-machine power system was represented (IEEE 9-bus) consisting of
three generators, nine buses, three transformers and three loads. This system
was implemented using the MATLAB / Power System Analysis Toolbox
(PSAT).

Where the effect of the static synchronous compensator (STATCOM)
position in the transmission line (mid and end of the transmission line) has
been considered and with observation of the impact of the location of
STATCOM on the characteristics of the relay in two cases (the state of
operation without the presence of the compensator, the state of operation in
the presence of the compensator).

The characteristics of the relay were also adapted using artificial
intelligence techniques to change relay characteristics to suit the system
conditions and avoid the state of maloperation caused by the effect of the
presence of the compensator within the line.

Fuzzy Logic was used to adapt the characteristics of the distance relay
after finding the effect of the presence of the static synchronous compensator
(STATCOM) within the transmission line which causes the underreach or
the overreach situation depending on the particular operating mode of
STATCOM. We found that the greatest effect of the synchronous
compensator on the relay performance is when it is located in the middle of
the transmission line, causing the case of a underreach in proportion to its
presence at the end of the line.
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