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Optimal Allocation of SVC and TCSC for Improving Voltage
Stability and Reducing Power System Losses using Hybrid Binary Genetic

Algorithm and Particle Swarm Optimization
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IX. Conclusion

This paper presents an effective method for multi-type FACTS
devices sizing and placement based on a multi-objective
function for improvement of system operating conditions.
FACTS devices including SVC and TCSC which are disused
here has parallel, and series performance respectively. A
perfect multi-objective function consists of improving voltage
stability, minimizing losses, decreasing cost of installation
FACTS devices and cost of operation is formulated for
optimization problem. For achieving this purpose, analytic
hierarchy process (AHP) makes it possible to ranking the
objectives in a comparative manner. The optimization of
developed fitness function is performed using a noel heuristic
algorithm named hybrid binary Genetic algorithm and particle
swarm optimization (HBGAPSO). The proposed algorithms
have been implemented on modified IEEE 30-bus test system.
The results indicates that simultaneously allocation and sizing
of multi-type FACTS devices has more advantages than single-
type FACTS to improve the defined terms of objective
functions. To verify the performances of HBGAPSO, results
are compared with those obtained using other heuristic
methods such as PSO and GA. The results show better
accuracy and convergence characteristic for HBGAPSO in
comparison with GA and PSO.
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