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ABSTRACT 

     This research article presents a solution set for a real-time power system (1). This work can be taken as 

continuation of solution sets for the power system contingencies, what is discussed in our earlier paper (1). 

These solutions are obtained by simply changing the transmission size, adding OLTC’S and adding 

capacitor bank suitably to obtain the results. The tool used for building and obtaining the results is E-TAP. 
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INTRODUCTION 

     In earlier research article (1), an Algerian power system network of 220/63/33KV was selected and a 

short circuit failure was simulated in U1 and U2 feeders.  U1 and U2 feeders are the feeders of Ghaza Ouet 

– 220/63/30 KV which is referred as Tlemcen, Beni-Poste feeders. These results are published in the 

research article (1). This current research article proposes certain solution sets for the contingencies that as 

triggered due to the short circuit fault.  The main contingency what is observed in the earlier work is drop 

in the voltage.  Voltage profile as been badly affected because of the short circuit fault also power factor in 

the power system has also been collapsed. 

     On considering the various remedies to stabilize the voltage profile and to increase the power factor, 

changing the transmission line comes as a better choice. Moreover, by changing the OLTC’S taps voltage 

can be regulated to the desired levels, in addition capacitor banks have been placed suitably to increase the 

power factor of the system. 
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SYSTEM DESCRIPTION 

 

Fig: 1- Main network with faultless condition (Load flow analysis) 

     In the Fig: 1 the main network without any fault condition is shown.  It can be observed that both U1 

and U2 feeders are active and the power system is in the normal mode of operation. 

 

Fig: 2- Main network with faultless condition – Results 
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     Load flow analysis is done on the above Fig: 2 in the corresponding results are shown as values in the 

Fig:2 itself. This is the case of load flow analysis when U1 and U2 are active. 

CONTINGENCY TEST CASES 

     As in the earlier research article (1), contingency is created by shorting the feeder U1.  Once U1 feeder 

is shorted the network will be as shown below, 

 

Fig: 3-Contingency case (Shorting the U1 Feeder) 
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RESULTS OF CONTINGENCY CASE (SHORTING THE U1-FEEDER) 

 

 

Fig: 4-Contingency Case -Result 

      

 

From the above figure it is very clear that the main feeder U1 is shorted (2) and load flow analysis is done.  

From the load flow analysis, we can observe the power flow between the various buses, the power factor at 

the bus points and the reactive power support in the network. It gives the complete analysis of a thorough 

load flow study.  The pink coloured buses can be taken as candidate buses in this research study. 
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RESULTS AND DISCUSSIONS 

     On conducting the load flow during contingency conditions a thorough data analysis has been observed 

and it 

 Is tabulated as follows  

 

Table: 1-Load Flow Report 
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Table: 2-Bus loading Summary Report 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table: 3-Branch loading summary report  
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Table: 4-Branch loss summary report 

 

 

 

Table: 5-Alert Summary Report  
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     It is observed from the alert summary report as shown in Table-5; clear indications about the setting 

points are indicated. These results are obtained using ETAP tool. 

 

LOAD FLOW OF TEST CASE-N1 

     In continuation with the earlier results the following tables explains the complete data for branch loss 

summary, branch loading summary, bus loading summary, load flow analysis and alert summary report for 

the contingency case N-1 with feeder U1 shorted.  It is imperative that the clear variation in the 

transmission size, adjusting the OLTC’S taps and capacitor bank have suitably streamlined the power 

system. 

CONCLUSION 

     This research work has thoroughly analysed a power system network.  This power system network is a 

real time system and has been analysed through E-TAP tool.  A short circuit contingency in the incoming 

feeder U1 and its after effects in the power system has been analysed through load flow analysis.  Effective 

solutions are also imposed by changing the transmission size from 700 KCMIL to 1000 KCMIL which has 

significantly reduced the voltage drop.  Moreover, added OL- Taps to all transformers to regulate the 

voltage at it’s LV bus (with a setting of +10%, 1.25 step size, 1-tap).  Also, added capacitor bank at the 

load end to increase the power factor at the incomer side.  The voltage has increased to marginal value of 

95% to 97.5% which is shown in the pink colour.  Similarly, power factor has increased in all incomers 

nearing to unity.  These results and conclusion clearly indicates how a contingency can be managed and 

how E-TAP tool is useful in getting the results.  Future researchers can travel in contingency analysis and 

solutions. 
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