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Abstract: The main theme of this project is to improve 

the stability by using power system stabilizer, automatic 

voltage regulator and governor .Here transient stability 

analysis is performed to verify the stable condition of a 

system. Now a day, there has been much interest in 

designing power system stabilizer, which is expected to 

give better dynamic performance over a wider range of 

system and operating conditions. The performance are 

often justified by simulation studies on few test can be 

taken and to find the typical power system. The power 

system stabilizer to damp out the low frequency 

oscillations. Among different types of PSSs are used to 

determine the stability of the system and designed based 

on the operating point of the system. In this operating 

condition frequently change and the PSS performance 

may deteriorate. The data’s are collected from surana 

industries, India and implementing the real time data in 

the ETAP. 

 

1. Introduction 

 
A traditional function of the excitation system is to 

regulate generator voltage and thereby help control 

system voltage. The power system stabilizer (PSS) is a 

supplementary controller, which is often applied as part 

of the excitation control system. Grid codes and 

regulatory agencies are increasingly specifying PSS 

controls for new generation and retrofit on existing units. 

The basic function of the PSS is to apply a signal to the 

excitation system, creating electrical torques that damp 

out power oscillations[1-4]. 

       Although the primary function of the PSS is to 

supply positive damping torque contributions, experience 

indicates that it can impact the generator-power system 

transient performance under certain conditions. 

 

Dynamic instability is related to the high loading of 

modern electrical power systems, to the design of lower-

cost synchronous generators and especially to the use of 

high-gain and quick-acting excitation systems. To 

improve the damping of electromechanical oscillations 

when necessary, such systems should be designed to 

allow proper processing of stabilization signals, usually 

derived from the machine rotor-speed or electrical 

power[5-9].  

 

2. Existing System 
 

The high complexity and nonlinearity of power systems, 

together with their almost continuously time varying 

nature, have deal of challenge of power system control 

engineers for decades. A particular issue encountered at 

the generating plant level is to maintain stability under 

various operating conditions. In order to obtain high 

quality for synchronous generator controllers, many 

researches has been established and numerous paper are 

published. Conventional excitation controllers are mainly 

designed by using linear control theory. The principal 

conventional excitation controller is the AVR[10-15].  

 Many different AVR models have been 

developed to represent the various types used in a power 

system. The IEEE defined several AVR types, the main 

one of which (Type 1) is shown in Fig. 6.1.Adversely; 

the generator AVR which reacts only to the voltage error 

weakens the damping introduced by damper windings. 

This detrimental effect of the AVR can be compensated 

using supplementary control loop which is the power 

system stabilizer. These stabilizers introduced additional 

system damping signals derived from the machine speed 

or power through the excitation system in order to 
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improve the damping of power swings Conventional 

fixed parameter stabilizers work reasonably well over 

medium range of operating conditions. However may 

diminish as the generator load changes or the network 

configuration is altered by faults or other switching 

conditions which lead to deterioration in the stabilizer 

performance. Remarkable efforts have been devoted to 

the design of appropriate PSS; various methods, such as 

root locus, eigen value techniques, pole placement, and 

adaptive control have been used[16-19] 

 

 
 

Figure 1. AVR Block Diagram 

 

3. Plant Model 
 

To investigate the effectiveness of using the power 

system stabilizer (PSS) with the automatic voltage 

regulator (AVR), the plant model which is the exciter-

generator is shown in Figure 1 below. A mathematical 

model for the exciter-generator plant was derived 

depending on the Swing Equation viewpoint. The 

equations of central importance in power system stability 

analysis are the rotational inertia equation describing the 

effect of unbalance between the electromagnetic torque 

and the mechanical torque of the individual machines. 

 
Figure 2. Surana Industries 

 

4. Power System Stabilizer 
 

Power system stabilizers (PSS) were developed to aid in 

damping these oscillations via modulations of excitation 

system of generators. The action of a PSS is to extend the 

angular stability limits of a power system by providing 

supplemental damping to the oscillation of synchronous 

machine rotors through the generator excitation. To 

provide damping, stabilizers must produce a component 

of electrical torque on the rotor which is in phase with 

speed variations This supplementary control is very 

beneficial during line outages and large power 

transfers[20-25]. However, power system instabilities can 

arise in certain circumstances due to negative damping 

effects of the PSS on the rotor. The reason for this is that 

PSSs are tuned around a steady-state operating point; 

their damping effect is only valid for small excursions 

around this operating point. During severe disturbances, a 

PSS may actually cause the generator under its control to 

lose synchronism in an attempt to control its excitation 

field. [26-30] 

 

A. Structure of PSS 

 

The block diagram of the PSS is shown below in Fig. 1. 

It consists of a signal washout block, phase compensation 

block and a gain block. 
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Figure 3. Block diagram of Power System Stabilizer 

 

B. Elementary view of transient stability analysis 

 

 
 

Figure 4. Simple Two Machine Power System 

 

Consider the very simple power system of Fig.1, 

consisting of a synchronous generator supplying power to 

a synchronous motor over a circuit composed of series 

inductive reactance XL. Each of the synchronous 

machines may be represented, at least approximately, by 

a constant-voltage source in series with a constant 

reactance. Thus the generator is represented by EG and 

XG; and the motor, by EM and XM. Upon combining the 

machine reactance  and  the  line  reactance  into  a  

single reactance,  we  have  an  electric circuit consisting 

of two constant-voltage  sources,  EG  and  EM,  connected  

through reactance X =XG + XL + XM. It will be shown 

that the power transmitted from the generator to the 

motor depends upon the phase difference δ of the two 

voltages EG and EM. Since these voltages are  generated  

by  the  flux  produced  by  the  field windings of the 

machines, their phase difference is the same as the  

electrical  angle  between  the  machine  rotors. PSS 

controller design, methods of combining the PSS with the 

excitation controller AVR  investigation of many 

different input signals and the vast field of tuning 

methodologies are all part of the PSS topic. This thesis is 

an investigation into modifying the input of a specific 

type of PSS as applied to a power system, and is not 

intended to serve as an exhaustive review of the domain 

of PSS application and design. Provide a survey of the 

state-of-the-art of this topic. This chapter will focus on 

providing a review of a few of the technologies and 

approaches, with the goal of making the case for using 

this type of controller to solve the low frequency inter-

area oscillation problem. The vector diagram of voltages 

is shown in Fig.1    

EG = EM + jXI                                     (1) 

Hence the current is,  

I =
�����

��
                         (2)  

        The  power  output  of  the  generator  and  likewise  

the  power input  of  the  motor,  since  there  is  no  

resistance  in  the  line  is given by,     

P = Re(E�. I) 

       = Re(E�.
�����

��
)                       (3)  

        Where Re means “the real part of” and E�  means 

the conjugate of E� 

Now let,  

E� = E�∠0 
And  

E� = E�∠δ 
Then  

E� = E�∠(−δ)                     (4)      

So,  

P =
��.��

�
sinδ                    (5) 

 

C. Swing equation  

 

The  electromechanical  equation  describing  the  relative 

motion  of  the  rotor  load  angle  (δ)  with  respect  to  

the  stator field as a  function of  time is known as Swing 

equation.  The swing equation in terms of the inertia 

constant becomes, where, 

M 
���

���
= P� − P       (6) 

M =  inertia  constant, it  is  not  really  constant  when  

the  rotor speed deviates from the synchronous speed.  

Pm = Shaft power input, corrected for windage and 

friction losses.  

Pe=Pa sin δ = electrical power output, corrected for 

electrical losses.  
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Pa = amplitude for the power angle curve.   

δ m = mechanical power angle.  

 Swing equation in terms of electrical angle is,  
!

"
M 

���

���
= P� − P    (7) 

 

D. Power System Stabilizer (PSS) 
 

PSS controller design, methods of combining the PSS 

with the excitation controller AVR  investigation of many 

different input signals and the vast field of tuning 

methodologies are all part of the PSS topic. This thesis is 

an investigation into modifying the input of a specific 

type of PSS as applied to a power system, and is not 

intended to serve as an exhaustive review of the domain 

of  PSS application and design.provide a survey of the 

state-of-the-art of this topic. This chapter will focus on 

providing a review of a few of the technologies and 

approaches, with the goal of making the case for using 

this type of controller to solve the low frequency inter-

area oscillation problem. 

 

 
 

Figure 5. Structure of PSS controller 

  

5. System Response 
 

5.1 Case 1 Relative power angle 

 

We are considering relative power angle in the system 

with  AVR and governor. And then we are considering 

along with PSS ,the transient stability is simulated as 

shown below. 

 

 
 

5.2 Case 2Bus voltage 
 

We are considering bus voltage in the system with AVR 

and governor and later we are considering along with 

PSS and the transient stability analysis is viewed as 

below. 

 

 
 

5.3 Case 3 Bus frequency 

 

We are considering bus frequency in the system with 

AVR and governor and later along with PSS and the 

transient stability analysis is carried out as shown below. 

From the above details we  came to know thaqt the 

settling time and peak over shoot of PSS along with AVR 
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and governor shows better performance than the normal 

AVR and governor. 

 
 

6. Conclusion 
 

Thus from this paper we came to a conclusion that PSS 

have been brought to improve power system damping 

and the system stability by generator voltage regulation 

depending on system dynamic response. The PSS is a 

supplementary control system which is often applied as 

part of excitation control system. This study proposes a 

real time application of PSS for the damping oscillation. 

The real time data collected from the surana industries 

India, for this analysis.we get better performance by 

taking steel plant surana industries for performing the 

transient stability analysis. 
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