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Appendix 01: Single line diagram of Thulhiriya substation 
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Appendix 2 : Technical Specification of 132 kV Areva Circuit Breaker

r
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Appendix 3 :  Technical Specification of Alsthom power transformer 
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Appendix 4 : 132 kV Conductor data sheet  
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Appendix 5 :  Manual of Joslyn Circuit Breaker 
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Appendix 6 : Installation of capacitor bank at Thulhiriya GSS 
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Appendix 7 : Technical Specification of Novar 300 Controller 
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Appendix 8 :     Waveforms obtained for model validation 

Simulated 33 kV bus voltage waveform for two our intervals on 18
th

 October 2013 

02.00 hr         04.00 hr 

 
06.00 hr        08.00 hr 

 
10.00 hr         12.00 hr 

14.00 hr       16.00 hr 

 
18.00 hr       20.00 hr 

 
22.00 hr       24.00 hr 
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Appendix 9 :    Simulated waveforms for capacitor bank one closing 

 Zero Crossing                Zero Crossing+1ms 

  Zero Crossing+2ms                Zero Crossing+3ms 
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Zero Crossing+4ms               Zero Crossing+5ms 

Zero Crossing+6ms               Zero Crossing+7ms 
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Zero Crossing+8ms              Zero Crossing+9ms 

Zero Crossing+10ms         

 

 

 

 

 

 

 

 

 

 

 



 

92 
 

Appendix 10 :    Simulated waveforms for capacitor bank two closing 

 Zero Crossing     Zero Crossing+1ms 

Zero Crossing+2ms              Zero Crossing+3ms 
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Zero Crossing+4ms               Zero Crossing+5ms 

Zero Crossing+6ms               Zero Crossing+7ms 
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Zero Crossing+8ms               Zero Crossing+9ms 

Zero Crossing+10ms         
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Appendix 11: Switching of capacitor bank one for randomly selected loads at 

voltage peak 

00.30 hr                  04.00 hr 

 

06.00 hr        09.00 hr 
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12.00 hr       15.00 hr 

 

17.00 hr        19.30 hr 
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21.30 hr       23.00 hr 
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Appendix 12:   Switching of capacitor bank two for randomly selected loads at 

voltage peak 

00.30 hr                  04.00 hr 

06.00 hr        09.00 hr 
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12.00 hr       15.00 hr 

17.00 hr       19.30 hr 
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21.30 hr       23.00 hr 
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Appendix 13: Fast switching of capacitor banks sequence of bank one to two 

with 1 ms delay time increasing 

4 ms delay                5 ms delay 

 

6ms delay                7 ms delay 

8ms delay      9 ms delay 
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10ms delay               11 ms delay 

 12ms delay                13 ms delay 

  14ms delay     15 ms delay 

 16ms delay               
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Appendix 14:  Fast switching of capacitor banks sequence of bank two to one 

with 1 ms delay time increasing 

20 ms delay                 21 ms delay  

 

22 ms delay         23 ms delay  

 

24 ms delay     25 ms delay 
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26 ms delay     27 ms delay 

 

28 ms delay      29 ms delay 
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Appendix 15:   Fast switching for selected loading 

Fast switching for several 33 kV loading (00.30 hr) 

Switching sequence bank one to two  Switching sequence two to one 

7ms delay     13 ms delay 

 

13 ms delay      30 ms delay 

18 ms delay     38 ms delay 
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Fast switching for several 33 kV loading (04.00 hr) 

Switching sequence bank one to two  Switching sequence two to one 

3ms delay     13 ms delay 

11 ms delay     29 ms delay 

18 ms delay     38 ms delay 
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Fast switching for several 33 kV loading (06.00 hr) 

Switching sequence bank one to two  Switching sequence two to one 

3 ms delay     3 ms delay 

13 ms delay     30 ms delay 

 18 ms delay     48 ms delay 
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Fast switching for several 33 kV loading (09.00 hr) 

Switching sequence bank one to two  Switching sequence two to one 

3 ms delay     3 ms delay 

 

10 ms delay     28 ms delay 

 18 ms delay     38 ms delay 
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Fast switching for several 33 kV loading (12.00 hr) 

Switching sequence bank one to two  Switching sequence two to one 

3 ms delay     3 ms delay 

 

11 ms delay     29 ms delay 

18 ms delay     38 ms delay 
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Fast switching for several 33 kV loading (15.00 hr) 

Switching sequence bank one to two  Switching sequence two to one 

3 ms delay     3 ms delay 

11 ms delay     29 ms delay 

 18 ms delay      38 ms delay 
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Fast switching for several 33 kV loading (17.00 hr) 

Switching sequence bank one to two  Switching sequence two to one 

3 ms delay     3 ms delay 

12 ms delay             28 ms delay 

18 ms delay             38 ms delay 
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Fast switching for several 33 kV loading (19.30 hr) 

Switching sequence bank one to two  Switching sequence two to one 

3 ms delay     3 ms delay 

8 ms delay             27 ms delay 

18 ms delay             38 ms delay 
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Fast switching for several 33 kV loading (21.30 hr) 

Switching sequence bank one to two  Switching sequence two to one 

3 ms delay     3 ms delay 

11 ms delay     28 ms delay 

18 ms delay      38 ms delay 
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Fast switching for several 33 kV loading (23.00 hr) 

Switching sequence bank one to two  Switching sequence two to one 

3 ms delay     3 ms delay 

14 ms delay      30 ms delay 

18 ms delay      38 ms delay 


