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Abstract: The introduction of flexible AC transmission/distribution system (FACTS) in a power system is to improve the stability, reduce 

the losses, and also improve the loadability of the network system. Herein, the proposed work is a non-traditional optimization technique 

which has been adopted to optimize the various process control parameters that contribute notably to control STATCOM device operations in 

a power system network during any undesired condition.  The simulation was performed by taking into consideration STATCOM process 

control parameters; hereby the controller was also configured in strategic ways to optimize the control model under both steady state and 

dynamic performances. The optimization process results have clearly indicated that the introduction of STATCOM device in the right location 

of the system increases the loadability and sustainability of the power system through optimization process. The new control can thus be 

effectively used for this type of optimization process. 
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Introduction 
The generating and absorbing of controllable reactive power with various power electronic switching converters are extensively 

used in power system to maintain steady state and dynamic performance of the controllers. The use of power electronics has 

been largely recognized [1-7]. The STATCOM based on voltage source converter is used for voltage regulation in transmission 

and distribution systems [1-15]. The STATCOM objective is to rapidly supply dynamically defined VARs to meet system 

operational requirements for voltage support during any system fault condition.  

 

To improve the power electronics based control system performance PWM (plus-width-modulation) strategic operations 

technique has been developed and adopted through PI controller to reduce the STATCOM and total system losses. The voltage 

source converters will function precisely and within control limit when the PWM operations technique is in place. In this paper, 

the PI controller has been used to optimize the “PWM” strategic operations to control the STATCOM process parameters to 

prevent any possible deviation which may lead to STATCOM tripping. In this connection, suitable DC capacitor selection has 

been carefully selected so as to enhance its effectiveness to mitigate any possible affects during any abnormal event. 

  

References 
[1]. N. G. Hingorani, "Power electronics in electric utilities: role of power electronics in future power systems," Proceedings of the IEEE, vol. 

76, pp. 481, 1988. 

[2]. N. G. Hingorani and L. Gyugyi, Understanding FACTS: concepts and technology of flexible AC transmission systems: IEEE Press, 2000. 

[3].  L. Gyugyi, "Dynamic compensation of AC transmission lines by solidstate synchronous voltage sources," IEEE Transactions on Power 

Delivery, vol. 9, pp. 904, 1994. 

[4]. L. Gyugyi, "Reactive Power Generation and Control by Thyristor Circuits," IEEE Trans. Ind. Appl., vol. IA-15, no. 5, pp. 521-532, 

Sept./Oct., 1979. 

[5]. "Evaluation of Advanced Static VAR Generators," EPRI Report No. EL3397, May 1984. 

[6]. C.W. Edwards, K. Mattern, E. Stacey, P. Nannery, J. Gubernick, "Advanced Static Var Generator Employing GTO Thyristors," IEEE, 

PES Winter Power Meeting, Paper No. 38WM109-1, 1988. 

[7]. L. Gyugyi, N. Hingorani, P. Nannery, N. Tai, "Advanced Static Var Compensator Using Gate Turn-off Thyristors for Utility 

Applications," CIGRE paper 23-203, 1990. 

[8]. L. Gyugyi, "Dynamic Compensation of AC Transmission Lines by Solid-State Synchronous Voltage Sources," IEEE, PES Summer 

Power Meeting, Paper No. 93 SM 434-1 PWRD, 1993. 

 

mailto:T.Masood@bath.ac.uk
mailto:masood@qp.com.qa

