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Optimal Analysis and Simulation of Distributed FACTS Devices in Power
Transmission Lines with an Emphasis on Improving Power System
Stability and Efficiency

Tayebe Ghelichpour, Mahdiyeh Eslami

ouus

The increasing need for electrical power and the inability to extend the transmission infrastructure
have led to a focus on cost-effective approaches that can enhance the transmission system'’s capacity
and stability. The Distributed Flexible AC Transmission System devices offer a viable solution for
power flow control, which can directly be installed on the transmission lines with minimum
substation modifications. In this article, the technical and economical feasibility of effective use of
the D-FACTS devices, simulated by the Power World Simulator, with practical data on the WECC
transmission power system, has been explored. The performance of the power system has been
analyzed under the basic case, N-1, and N-2 contingencies. The simulation has confirmed that the
use of the D-FACTS technique results in a critical line load below the secure limit and raises the
Available Transfer Capability by 33.5% on the IEEE 39 bus test system. Furthermore, economical
feasibility has confirmed that the use of the D-FACTS devices offers a reduced expenditure in
comparison to the new line installation, thus minimizing the power losses. The efficacy of the D-
FACTS technique has thus been demonstrated to provide an economical solution to enhance
transmission power reliability and efficiency.




