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Abstract 

The adverse effect of fluctuation especially case of three-phase fault on power system network is 
very severe. So it is important to determine the characteristic behavior of these networks so that 
when the fault occurswe are capable in maintaining or avoid the impact of these fluctuations on 
the power system network. The objective of this research is evaluation of the critical clearing 
time and the rotor angle by which the circuit breaker(s) need to open during these abnormal 
conditions without damaging the generators under synchronism, etc. First the test system 132KV 
sub-transmission network were modeled using ETAP 7.0 Software for doing time domain 
simulation process and obtain results for further analysis. Then in MATLAB environment, 
program using Runge-Kutta (order-2) method was used for solving the swing equation of 
SEMIB for further data collection. And at last the selected features from Runge-Kutta’s 
method’s results were fed into the feed-forward neural network (FFNN), later on the inputs and 
targets/outputs were mapped out and CCT required for the operation of the circuit breakers is 
computed. Thus, from the comparative results of the (FFNN) and the conventional (R-K) method 
shows that both can be complementary to evaluate the CCT and rotor angle for transient stability 
assessment of power system networks. 
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Introduction 

The increasing demand and needs for electric power, networking for consumption on daily basis 
is neverending. The electric power network is extremely complex; bulk electric power is 
transmitted over the interconnected networks of transmission lines linking generators, power 
transformers, loads, etc. Successful operation of a power system depends largely on the ability to 
readily provide reliable and uninterrupted service delivery to the loads. Constant voltage and 
frequency at all times is required by consumer’s equipment to proper operation. Usually, in a 
power generating station two or more generators work in synchronism for providing bulk electric 
power through transmission networks. The evaluation of effect on performance of these 
synchronous machines after being disturbed is very important for stability of the power system. 
It is noted that in power system stability studies especially during the transient events: the rotor 
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angle, power transfer capabilities, frequency, and voltage, etc., are fundamental electrical 
variables that change. Transient stability is a function of abnormality in power system that 
required immediate normalcy. And it is the ability of an electric power system to keep its 
synchronous machines in synchronism when subjected to large or small disturbance. In this 
paper, we utilize the advantage of applying feed-forward neural network, a class of ANN in 
assessing the critical clearing time of appropriate circuit breaker in connection with generators 
lumped as Single Machine connected to Infinite Bus System as the main aim. 

Result 

From the different stages of assessment of the 132KV power system network operating at 
132KV and 33KV. Table I shows the results of the respective percentage fault location of line 1 
during the time domain simulation (TDS) of the transient stability assessment using ETAP 
Software 

 

Table 1 

 

Figure 1 Graph of swing curve for 10% fault location on line 1 

Conclusion 

The assessment was performed at three distinct steps. From the results obtained, it is found that 
the network attained stability very fast the fault was cleared by opening of the circuit breaker and 
the maximum Critical Fault Clearing Time realized was 0.56s. On further numerical analysis for 

INTERNATIONAL JOURNAL OF INFORMATION AND COMPUTING SCIENCE

Volume 5, Issue 9, September 2018

ISSN NO: 0972-1347

http://ijics.com412



solving the SEMIB swing equation, RungeKutta method was performed using MATLAB. Later 
the results obtained were feds into FFNN for further matching the selected inputs and targets to 
output the CCT required. The aim of evaluating the critical clearing time and the angle has been 
achieved. From the results  CCT increases with a corresponding increase in the angle of swing 
during a fault condition. It is evident that the power delivered during this fault condition also 
increases slightly corresponding to either maximum clearing angle (δmax) or the critical clearing 
angle (δcrang) as a result of transient current. In general, the test network is able to return to its 
normal operating condition. The importance of estimating the critical fault clearing time is to 
protect and prevent damage to apparatus as the circuit breaker is opened. For rapid fault clearing, 
using high-speed circuit breakers quick restoration will be achieved is better for operation. 
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