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Introduction : 
  



• Main Objectives :  

• Identification the presence of series capacitor 
in the fault loop ; 

• Protection block 21 (Zone 1); 

• Determination of the fault direction; 

• Action decision until ¾ of cycle. 
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Modeling 



Discrete Wavelet Transform: 

MRA Pyramidal Algorithm: 
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Theoretical Foundation 



Fa = 30720 Hz (512 samples/cycle) 

Wavelet Level 
Frequency Range(Hz) 

Min Max 
1 7680 15360 

2 3840 7680 

3 1920 3840 
4 960 1920 

5 480 960 
6 240 480 

7 120 240 
8 60 120 

9 30 60 

Discrete Wavelet Transform: 

Theorical Foundation 



Detection of Subsynchronous Component 

1st Approach: Transitional 

Separation Plan: Wavelet Detail level 5 



Detection of Subsynchronous Component 

2st Approach: Transitional 

Separation Plan: Faster current decay 



Directionality and Polarity 

Directionality 

Polarity 



Algorithm Summary 



Discrete,

Ts = Ts s.
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Conclusions 
 

 
 

• The methodology developed has presented a satisfactory performance, 
around 100%. 
 

• The combination of function 21 with the traveling waves algorithm, increases 
substantially the reliability of the protection in question. 

 

Future works: 
 

• Generation of a greater number of tests 
 

• Model the system taking into account values less than 5 Hz and greater than 55 
Hz for the sub synchronous frequency generated  by the transmission system. 

 



Thanks!!! 
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