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Abstract

Control of flow power in transmission lines is important and
necessary, especially after the expansion of the power systems and
absence of sufficient and reliable transmission lines, which led to the
operation of these networks in critical conditions close to or exceeding
the maximum operating limits. Flexible AC Transmission Systems
(FACTs) technology is very beneficial in enhancing power flow along
transmission lines and making the power grid more efficient and
controllable.

In this thesis, two types of FACTS devices, STATCOM and
TCSC to controlling reactive power or line reactance. Many cases study
were taken to test how the system acts in the presence and absence
STATCOM or/and TCSC.

STATCOM and TCSC steady-state model was adopted on the
IEEE-30 bus test system and tested using the MATLAB programming
language. Newton-Raphson numerical analysis approach was used to
solve STATCOM or/and TCSC load flow.

The obtained results showed the effectiveness of STATCOM
in enhancing loadability as in the third study case, line (10) laodability
improved by 14% and TCSC improved loadability line (1) by 8%. The
presence of TCSC and STATCOM together improves the loadability of
the lines and improving voltages by a greater percentage than the

presence of each of them separately.
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