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ABSTRACT: This Paper proposes a decentralized method for non linear control of oscillatory dynamics in the power 

systems. The method is application for ensuring both ensuring both transient stability and small signal stability. The 

method uses an optimal control law, which has been derived in the general framework of nonlinear control using 

normal forms. The method used to derive the control law is the detailed subtransient model of synchronous  machines, 

as recommended by IEEE. Minimal approximations have been made in either the derivation or the application of the 

control law. The developed method also requires the application of the dynamic state estimation technique. As the 

employed control and estimation schemes only need local measurements the method remains completely decentralized. 

The method has been demonstrated as an effective tool to prevent blackouts by simulating a major disturbance in a 

benchmark power system and model its subsequent control using the proposed method. 
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I.INTRODUCTION 

 An interconnected power system is basically consists of several indispensible components. They are namely 

generating units, the transmission lines, the loads, the transformer, static VAR Compensators and lastly the HVDC 

lines. During the operation of the generators, there may be some disturbances such as sustained oscillations in the speed 

or periodic variations in the torque that is applied to the generator. These disturbances may result in voltage or 

frequency fluctuation that may affect the other parts of the other interconnected power system. External factors, such as 

lightning, can also cause disturbances to the power system. All these disturbances are termed as fault. When a fault 

occurs, it causes the motor to lose synchronism if the natural frequency of oscillation coincides with the frequency of 

oscillation of the generators. With these factors in the mind, the basic condition for a power system with stability is 

synchronism. Besides this condition, there are other important condition such as steady state stability, transient 

stability, there are other important condition such as steady state stability, transient stability, harmonics and 

disturbance, collapse of voltage and the loss of reactive power.  

     Several essential components are included in an interconnected power system network such as generators, 

transmission lines, distribution networks, loads like domestic and industry.  Main component  in generation is alternator 

which is a synchronous generator rotating at a specific speed to obtain the required frequency of power generation. 

Transmission consists of transmission lines usually of single circuits or multiple circuits with voltage levels stepped up 

to minimise transmission losses by using  a device called power transformers. In the distribution side again the network 

plays an important role in distributing the power to the consumer point where the electric power can be utilized in many 

different ways. Commonly two different types of loads are observed  in the  power system network namely Domestic 

loads and Industrial loads. Along with  these equipment’s many power control devices are also used to control the 

power flow and for the utilization of electric power inefficient way. 

 

II.PROBLEM STATEMENT AND ASSUMPTIONS 

 
 The aim of this project is to identify the various power system stability problems. A proposed technique can be 

considered to solve  the stability problem in the power system. The  power system is complex and it is difficult to study 
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the disturbance and stability problem. In this project a simplified infinite bus with  machine power system is considered 

and stabilities studies are simulated with controller and without controller. 

Some components are assumed to be constant while carrying out the project and are assumed they are as follows. 

 

A. Considering only the current and the voltages of the generator stator winding connected to an infinite bus bar system 

and other parameters like harmonics and other parameters like harmonics and ignoring DC currents. 

 

B. Only symmetrical components are considered for the fault analysis in unsymmetrical cases. 

  

C. Due to variations in the speed of the machine and the generated voltage at the terminals of the generator or alternator 

connected to an infinite bus bar and it is assumed as not affected with the power system. 

 

III. POWER SYSTEM MODELLING 

In this project with the basic control function block the various parts of the function block can be divided into three 

main blocks.  They are explained as follows  

1. Transmission line and Generator block mention in the diagram 

2. Fault block 

3 Control system block 

 The block diagram in figure is a simplified closed loop control system . The output is sent back to the comparator to be 

compared with the input. The difference between the feedback and the input is then fed to the controller. The controller 

will perform and provide the necessary control output. The fault module, which is considered  as a disturbance, in the   

plant module, and the cycle is  repeated.  

 

Figure 1: Block diagram representation of power system without controller when the fault occurs 

 

 
Figure 2: Block diagram representation of power system with controller when the fault occurs 

 

In the  above control scheme, the controller module takes the necessary actions and it will be performed by the 

controller module and it will simulate the controlled output. In the power system fault module will provide the 

disturbances in the power system and this disturbance is fed back to the generator module, and the stability is identified 

by this process. This process is repeated for several times until the stability of the system is identified. 

 

IV.SINGLE LINE DIAGRAM OF A POWER SYSTEM CONSIDERED FOR SIMULATION 

 The power system modeling is based on a two-machine, three bus power system. The performance of the power 

system will be simulated with the advanced control technique. The performance of the power system is simulated using 

the software MATLAB and results will be obtained. The operating points and system parameters are varied to test the 

robustness of the power system and the effectiveness of the controller. 
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Figure 3: Single line diagram of a power system considered for simulation. 

 

In this Project a controller is introduced for the control application and it is said to be a non linear decentralised 

controller, due to power system is in non linear in structure . Linear controller is used for the small disturbance 

application in the power system only. Due to exchange of information between the generators is difficult in case of any 

technical failures in the  communication in the power system. 

 

The Proposed controller is introduced  with generator 1 and generator 2 respectively, and it is nonlinear in nature, due 

to large disturbance causing in the power system. This  controller deals with turbine valve control and generator valve 

control.For the analysis of power system in the case of disturbances occured by external faults and internal equipment 

failure three phase short circuits is caused at the transmission line connected between generator 1 and generator 2 has 

been made. The failure of equipment considering a load change is considered to analyse the stability problem. This 

controller is applied to the power system to regain its stability during the disturbance and the operation of controller is 

completely in a closed loop system. Below are the set of equations which represents the mathematical modelling of the 

proposed controller.  

 
                                                          
 

V  SIMULATION AND RESULTS 
 

In this chapter power system model is explained in the previous chapter is reffered for the simulation using the 

equations of power system model with the software package MATLAB. The results of simulation shows the situation 

of the model derived for power system during the abnormal condition and controller is used for the monitoring of the 

fault condition and maintain the stability of the system is discussed when the fault or disturbance is occurred in the 

power system . Various  parameters are considered for the simulation purpose and the results are shown below . The 

parameters considered such as speed of the generator the power angle input given to the controller the power generated 

in the generator and voltage appeared across the terminal of the generator is considered for the simulation and the same 

effects on the stability of power system is then discussed. 
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Figure 4:Simulation results of first generator without controller showing Electrical power, terminal voltage of generator    

input given to the controller one and states (Variation in the system admittance due to fault) 

 

 
 

Figure 5:Simulation results of first generator with controller showing Electrical power, terminal voltage of generator    

input given to the controller one and states (Variation in the system admittance due to fault) 

VI.CONCLUSION 

This work attempted to provide an insight into the various power system stability issues. Simulations were performed 

on the power system model to acquire the conditions of system model in an event of an occurrence of a three phase 

symmetrical fault. A Proposed nonlinear decentralised control scheme was then  implemented to the the power system 

model. Comparisons were the made to examine the effect of controller, various system operating points were also 

varied to test the robustness of the controller. From the various simulation results, it can be seen that the nonlinear 

decentralised controller is effective in enhancing the transient stability of the system model. 

The simulation results showed that the transient stability of the system model was enhanced and synchronism regained 

regardless of the location of the three phase symmetrical fault , the variations in the system operating points and 

network parameters and persistent disturbances.  
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