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Power System Stabilizer Based On Artificial Neural Network Dr. Jagdish kumar1, P.Pavan kumar, Aeidapu Mahesh and Ankit Shrivastava Department of Electrical Engineering PEC University of Technology, Chandigarh [email protected]



Abstract- This paper describes a systematic approach for designing a self-tuning adaptive power system stabilizer (PSS) based on artificial neural network (ANN). An ANN is used for selftuning the parameters of PSS e.g. stabilizing gain Kstab and time constant (T1) for Lead PSS in realtime. The inputs to the ANN are generator terminal active power (P) and reactive power (Q). Investigations are carried out to assess the dynamic performance of the system with selftuning PSS based on ANN (ST-ANNPSS) over a wide range of loading conditions. The simulations are performed using Matlab/Simulink’s neural network toolbox. The simulation and experimental results demonstrate the effective dynamic performance of the proposed system. Keywords- power system stabilizer, Artificial Neural Network (ANN), Kstab and T1. I.INTRODUCTION



Small oscillations in power systems were observed as far back as the early twenties of this century. The oscillations were described as hunting of synchronous machines. In a generator, the electromechanical coupling between the rotor and the rest of the system causes it to behave in a manner similar to a spring-mass-damper system which exhibits oscillatory behavior following any disturbance from the equilibrium state. Small oscillations were a matter of concern, but for several decades power system engineers remained preoccupied with transient stability. In early sixties, most of the generators were getting interconnected and the automatic voltage regulators (AVRs) were more efficient. With bulk power transfer on long and weak transmission lines and application of high gain, fast acting AVRs, small oscillations of even lower frequencies were observed. Reduction in power transfer levels and AVR gains does curb the oscillations and is often resorted to during system emergencies. These are however not
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feasible solutions to the problem. The stability of the system, in principle, can be enhanced substantially by application of some form of close-loop feedback control. The problem, when first encountered, was solved by fitting the generators with a feedback controller which sensed the rotor slip or change in terminal power of the generator and fed it back at the AVR reference input with proper phase lead and magnitude so as to generate an additional damping torque on the rotor [1]. This device came to be known as a Power System Stabilizer (PSS). Damping power oscillations using supplementary controls through turbine, governor loop had limited success. With the advent fast valving technique, there is some renewed interest in this type of control [2]. II.POWER SYSTEM STABILIZERS



Power system stability: Power system stability denotes the ability of an electric power system, for a given initial operating condition, to regain a state of operating equilibrium after being subjected to a physical disturbance, with most system variables bounded so that system integrity is preserved [3]. Integrity of the system is preserved when practically the entire power system remains intact with no tripping of generators or loads, except for those disconnected by isolation of the faulted elements or intentionally tripped to preserve the continuity of operation of the rest of the system. The power system is a highly nonlinear system that operates in a constantly changing environment; loads, generator outputs, topology, and key operating parameters change continually. When subjected to a transient disturbance, the stability of the system depends on the nature of the disturbance as well as the initial operating condition. The disturbance may be small or large. Small disturbances in the form of load changes occur



continually, and the system adjusts to the changing conditions. The system must be able to operate satisfactorily under these conditions and successfully meet the load demand. It must also be able to survive numerous disturbances of a severe nature, such as a short-circuit on a transmission line or loss of a large generator. Following a transient disturbance, if the power system is stable, it will reach a new equilibrium state with practically the entire system intact; the actions of automatic controls and possibly human operators will eventually restore the system to normal state. On the other hand, if the system is unstable, it will result in a run-away or run-down situation; for example, a progressive increase in angular separation of generator rotors, or a progressive decrease in bus voltages. An unstable system condition could lead to cascading outages and a shut-down of a major portion of the power system. Traditionally, the stability problem has been one of maintaining synchronous operation. Since power systems rely on synchronous machines for generation of electrical power, a necessary condition for satisfactory system operation is that all synchronous machines remain in synchronism or, colloquially, „in step.‟‟ This aspect of stability is influenced by the dynamics of generator rotor angles and power angle relationships. Instability may also be encountered without the loss of synchronism. For example, a system consisting of a generator feeding an induction motor can become unstable due to collapse of load voltage. In this instance, it is the stability and control of voltage that is the issue, rather than the maintenance of synchronism. This type of instability can also occur in the case of loads covering an extensive area in a large system.



plant modes or introduce new modes which can become unstable. If the local mode of oscillation is major concern (particularly for the case of a generating station transmitting power over long distances to a load center) the analysis of the problem can be simplified by considering the model of a single machine (the generating station is represented by an equivalent machine) connected to an infinite bus(SMIB). With a simplified machine model and the excitation system, the analysis can be carried out using the block diagram representation. The instability arises due to the negative damping torque caused by fast acting exciter under operating conditions that lead to 
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