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ABSTRACT 
 

This research article presents a power system study on a real time power network.  The classical test system selected here is Ghazaouet 220/63/30 KV network.  
ETAP is used as a tool for modelling and simulating load flow as well as short circuit analysis on the above-said test system [1]. 
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INTRODUCTION 
 
Power systems in general are subjected to various studies particularly 
in understanding their load flow patterns and contingencies that will 
arise during a short circuit fault [2]. This knowledge is primarily 
important for power system engineers, to prepare themselves for the 
emergency [3].  Understanding the contingency situation is important 
for power system engineers, in order to find different solution sets, 
like regulating the OLTC’S, changing the cable length to mitigate 
voltage drop, increasing the transformer capacitors and adding a 
capacitor bank etc.[4]. Even though many tools are available to build 
and to simulate a system, still more analysis is required under 
different test systems is needed to understand the effect of faults in 
detail[5]. 
  

METHODOLOGY FOLLOWED THIS WORK 
 
In this research study, the test system selected is the Ghazaouet 
220/63/30KV power system network.  This is the test system taken as 
a classical system for this research case and ETAP tool is used to 
build the system and to create load flow under normal conditions and 
a short circuit is made as a contingency and results are obtained. 
 ETAP is the primary tool to achieve the desired results. 
 
SYSTEM DESCRIPTION 
 
The test system is shown in the figure below: 
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Fig.1 Single Line Diagram of Base System 
 

The following system represented in Fig.1 [6] is a real time classical 
test system of an Algerian power network with three different voltage 
rated bus systems of 220/63/30KV. Moreover, it has clearly defined 
two input feeders shown in the power network as TLEMCEN and 
BENI SAF POSTE these are the two primarily feeder inputs of the 
power system shown in Fig:1.  
 

Moreover, it has three power transformers with the rating as follows 
220/63KV, transformer1 with power capacity of 120MVA, 
transformer:2 with a rating of 220/63KV, and a power capacity of 
12MVA and the third power transformer with the power rating of 
30MVA and 63/30KV as voltage ratings. 
 

 For this research article henceforth, the TLEMCEN feeder is named 
as U1 and BENI feeder is named as U2. 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

METHODOLOGY AND TEST CASES
 

ETAP is used as analysis tool and the above system described in Fig: 1 is modeled in ETAP as follows
 

Fig. 2 Single Line Diagram of Load Flow Analysis

The above ETAP model clearly explains the U1 and U2 feeders which 
suitably as shown in the Fig. 2. 
 

 

LOAD FLOW ANALYSIS REPORT 
 

     Load flow analysis was conducted for the Fig.2 using ETAP under normal conditions and the results are as follows:
 

Load flow results for the power system network under normal conditions are obtained.

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

METHODOLOGY AND TEST CASES  

ETAP is used as analysis tool and the above system described in Fig: 1 is modeled in ETAP as follows 

Fig. 2 Single Line Diagram of Load Flow Analysis 
 

The above ETAP model clearly explains the U1 and U2 feeders which forms the power system network.  Metering devices are connected 

Load flow analysis was conducted for the Fig.2 using ETAP under normal conditions and the results are as follows:

Fig. 3 Load Flow Analysis in ETAP 
 

Load flow results for the power system network under normal conditions are obtained.

 

forms the power system network.  Metering devices are connected 

Load flow analysis was conducted for the Fig.2 using ETAP under normal conditions and the results are as follows: 

 

Load flow results for the power system network under normal conditions are obtained. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

INTERPRETATIONS 
 
From the load flow conducted under normal conditions it is imperative that
 
There are two test cases are formed one is the normal case with terminology N and the other is the abnormal condition with fe
disconnected from the power system network with the terminology N
 

N is the normal condition and N-1 is the abnormal condition. In the N
system emergency condition is tabulated as below.
 
Critical Report of N and N-1 Cases  
 

Table 3. Critical report for Candidate Buses 

 

Under- voltage condition is observed, that Bus no: 32has been affected much which is clear from the above 
Branch losses is summarized for N and N-1 cases and it is shown below
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From the load flow conducted under normal conditions it is imperative that 

There are two test cases are formed one is the normal case with terminology N and the other is the abnormal condition with fe
system network with the terminology N-1. 

1 is the abnormal condition. In the N-1 case the U1 feeder described in Fig. 3 is disconnected and a power 
system emergency condition is tabulated as below. 

Table 1. Critical report for CASE - N 
 

 
Table2. Critical report for CASE - N-1 

 

 
Table 3. Critical report for Candidate Buses  

 

voltage condition is observed, that Bus no: 32has been affected much which is clear from the above 
1 cases and it is shown below 
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There are two test cases are formed one is the normal case with terminology N and the other is the abnormal condition with feeder U1 

1 case the U1 feeder described in Fig. 3 is disconnected and a power 

 

 

 

voltage condition is observed, that Bus no: 32has been affected much which is clear from the above two tables. 
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Table 4. Critical report of branch 

Table 5. Critical report of branch loss summary report for CASE 

 

From the above table it is very clear that the lines from 1
the feeder U1.Similarly for the transformers T1-T 7 huge drop in power is observed
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Table 4. Critical report of branch loss summary report for CASE - N 
 

 

Table 5. Critical report of branch loss summary report for CASE – N-1
 

From the above table it is very clear that the lines from 1-7 are heavily disturbed during contingency in the power system due to the failure of 
T 7 huge drop in power is observed [7]. 

 
Table 6. Short Circuit Analysis Report 
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7 are heavily disturbed during contingency in the power system due to the failure of 
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SHORT CIRCUIT SUMMARY REPORT 
 
The following table clearly explains the shift over in bus voltages and 
the corresponding short-circuit current in KA, due to the short circuit 
in the feeder U1. In Bus 9, it can be observed the symmetrical 
component of the short-circuit currents are 36.944KA, 95.756KA 
and 35.539 KA. Similarly in Bus 13 also a severe emergency 
condition is felt by the rise of short circuit current to the similar levels 
of Bus-9. Typical Interpretations can be observed from the above fault 
analysis [8-13], once on understanding the severity due to the fault 
current effective remedial measures by having neural controller 
damping of fault currents can be planned. 

 

Understanding the severity of the fault current is of at most 
importance to understand the nature of the problem data occurred 
due to the short-circuit fault in a particular feeder, systematic 
understanding is a mandatory requirement to plan for the effective 
solutions[14]. 
 

CONCLUSION 
 
This research article has extensively elaborated sudden short circuit 
in a feeder and the shift over in load flow patterns and the shift over in 
short circuit currents due to the fault.  This is a contingency analysis 
research over a real time power system. Further, this research can be 
extended by exploring suitable solutions to damp the short circuit 
current due to the fault and to balance the load flow by effective 
strategies in monitoring and control of power [15-18].  This research 
will definitely provide a lead for researches working in power system 
contingencies and short circuit problems. 
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