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Abstract 

 

Dalia Ahmed Abdel-Moamen 

Master Thesis, Ain Shams University 

Power system stability is a fundamental concept which is involved in 

many studies. Nowadays, analysis of power systems is developed to 

include many other concepts and not to be limited to input 

mechanical power, output electrical power and load angle. It includes 

many sub definitions such as the natural frequency of the machine 

and the sub-synchronous resonance in addition to many other 

circumstances of the power system. This means that besides the 

associated electromagnetic behavior of the connected generators and 

their fluxes, electromechanical behavior will be mainly considered in 

this thesis. All the attention turns to the electromechanical behavior 

of the power system, the transient electromechanical behavior and all 

the relative concepts like inertia of all the connected rotating masses 

and the electrical forces connect the generator are considered the key 

point of its robustness against any sudden disturbance and the driving 

torques.  

To get the full picture of these concepts, many models are created 

and studied through the vast literature sources on power systems. 

This thesis is divided into two main parts: the sub-transient period 

and the transient period of operation and the effect of governor 

response. During the sub- transient period, natural frequency of a 

machine, associated with the synchronizing power, slip power and 

inertia power are considered the dominant factors affect the machine 

behavior. While in transient period, governors are taking all the 

action.  

Natural frequency is a unique and specific property of this machine 

and it is not considered a fixed parameter for it. It changes according 

to many factors, such as the machine connection, whether is it 

connected to an infinite bus network or forms a single stand alone 

generator supplying local loads or it is connected in parallel with 

other machines at a power network. 

 For transient stability analysis, the rotor dynamics of the induction 

motor have to be included. These dynamics affect the system stability 



when severe disturbances hit it and cause frequency deviations. For 

large systems, frequency deviations are small. However, it may cause 

loss of synchronism and break the system into smaller areas. Motor 

loads are sensitive to system frequency deviations. Any change in the 

grid frequency, changes extremely the slip. This follows by changes 

of the motor torque and the motor speed. The demanded active and 

reactive powers change as well. Natural frequencies of induction 

motors is considered a unique property has a great effect on its 

behavior during different operation conditions. This work presents 

also the performance of the induction motors through different power 

systems. Based on time domain simulation models study the natural 

frequency of induction motors, their response in normal and 

abnormal operation is analyzed to illustrate the dynamics associated. 

The behavior of all types of machine when they are interconnected 

together in a power system, or singly connected is analyzed in this 

thesis. 
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