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Figure 4.1: 14bus Sudanese national grid 
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4.3 Steady State Operation: 

 

Table 4.2: voltage profile of steady state operation of 14bus Sudanese national grid 

 
 

 observe that voltage levels within the specified limit 
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4.4 Case One: Sync M/C out of Service: 

4.4.1 Discussion and Generalization: 

According to simulation results the particulate outage of each sync M/C alone has insignificant impact, hence voltage 

profile remains within the specified limit, GER- U14, ROS- U5, And RAB- U4 have been taken as an example to simplify 

that. 

4.4.2 GER- U14 Sync M/C machine out of service: 

Table 4.3: voltage profile when GER- U14 out of service 
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4.4.3 ROS U5 Sync M/C out of Service: 

Table 4.4: voltage profile when ROS U5 out of service 
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4.4.4 RAB- U4 Sync M/C out of Service: 

 

Table 4.5: voltage profile when RAB- U4 out of service 

 

 

 

 



33 
 

4.5 Case Two: T.L out of service: 

4.5.1 Discussion and Generalization: 

According to simulation results the particular outage of each T.L alone has insignificant impact, hence voltage 

profile remains within the specified limit, MW5-MAR5 T.L, IBA2-KLX2 T.L have been taken as an example to simplify 

that. 

4.5.2 MW5-MAR5 T.L out of Service: 

Table 4.6: voltage profile when MW5-MAR5 T.L out of service 
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4.5.3 IBA2-KLX2 T.L out of Service: 

Table 4.7: voltage profile when IBA2-KLX2 T.L out of service 
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4.6 Case Three: Load out of service: 

4.6.1 Discussion and Generalization: 

This case causes voltage profile moves towards the positive limit; because the total load decreases. 

According to simulation results the particular outage of each load alone has insignificant impact, hence voltage profile 

remains within the specified limit, MAR2 load has been taken as an example to simplify that. 

4.6.2 MAR2 load out of Service: 

Table 4.8: voltage profile when MAR2 load out of service 
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4.7 Case Four: Load Increasing: 

4.7.1 Discussion and Generalization: 

This case causes voltage profile moves towards the negative limit; because the total load increases. 

According to simulation results Load increasing by 20%, 30%, and 50% of each load alone has insignificant impact, hence 

the voltage profile remains within the specified limit, KLX1 load have been taken as an example to simplify that. 

4.7.2 20% Increasing in KLX1 Load: 

Table 4.9: voltage profile within the when 20% load increasing in KLX1 load 

 

 



37 
 

4.7.3 30% Increasing in KLX1 Load: 

Table 4.10: voltage profile when 30% load increasing in KLX1 load 

 

 

 

 Observe that voltage profile remains within specified limit when 30% increasing in KLX1 load. 
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4.7.4 50% Increasing in KLX1 load: 

Table 4.11: voltage profile when 50%load increasing 

 
 

 

 Observe that voltage profile remains within specified limit when 50% increasing in KLX1 load. 
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4.8 Compensation Using SVC System: 

This part is to study the effect of SVC in voltage improvement considering two cases as following: 

4.8.1 SVC Effect when MW5-MAR5 T.L out of Service:  

Table 4.12: voltage profile when MW5-MAR5 T.L out of service without using SVC 

 

 Observe that MAR2, MAR5, KLX1, KLX2, KAB2, and IBA2 buses represent the weak buses. 
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Table 4.13: voltage profile when MW5-MAR5 T.L out of service using SVC 

 

 

 

 Observe that MAR2, MAR5, KLX1, KLX2, KAB2, and IBA2 buses have been improved to acceptable voltage 

limit when using SVC. 
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4.8.2 SVC Effect when MAR2 load out of Service: 

Table 4.14 voltage profile when MAR2 load out of service without using SVC

  

 

 Observe that voltage profile moved towards the positive limit. 
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Table 4.15: voltage profile when MAR2 load out of service using SVC 

 

 

 Observe that MAR2, MAR5, ATB5, and KAB2 buses have been improved to acceptable voltage limit when using 

SVC. 


