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Abstract: Wavelet transform technique is a robust and versatile method to analyze non-stationary,non-periodic wide 

band signal such as transient signal. Wavelet transform which is new tool for caballing both time and frequency 

information simultaneously. The suitable wavelet for analysing power system transients is Daubechies(Db) wavelets. 

This paper focused on transmission line faults classification using wavelet analysis. The different faults in the 

transmission line (TL) are detected and classified using fault classification algorithm based on wavelet MRA(Multi 

resolution technique) technique. 
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I. INTRODUCTION 

A transmission line establishes the major part of power system. Transmission lines runs over thousands of kilometres to 

supply electricity to the consumers. So large number of fault may occur in the transmission line which causes 

irregularity in the power flow through the lines. Basically a fault occurs when two or more conductor comes in contact 

with each other or with ground. When they exposed to atmosphere, chance of occurrence of fault in transmission line is 

very high which has to be minimized immediately in order to reduce damage caused by it. The first step involved in the 

power system relaying algorithm is to detect and classification of faults. The fault in the transmission line is usually 

classified as line (L) to ground(G), double line to ground and three phase faults. For signal analysis,“wavelet 

transform” the most effective mathematical tools used. The wavelet analysis and wavelet transform is emerged into 

powerful tool for signal processing and its applications. Wavelet analysis is very efficient when the analysed signal has 

transients. The advantage of  WT( wavelet transform) over STFT( short time Fourier transform) is that  the short 

Fourier analysis which uses single analysis window(short/long), the wavelet uses short window at high frequency and 

the long window at low frequency. 

 

II. WAVELET TRANSFORM 

Wavelet means small wave. Analyse the signal with short duration having finite energy function is called wavelet 

analysis. We manipulate wavelet into two ways. First one is scaling. The second one is translation. Wavelet 

transformation is same as linear transformation like Fourier transformation with one difference, it allow time 

localization of different frequency components i.e., Wavelet transformation decomposes the signal in time and 

frequency domain.  

 

There are two categories in the wavelet transformation. 

i)  Continuous Wavelet Transform. 

ii) Discrete Wavelet Transform. 

 

The continuous wavelet transform of a signal is defined as 

CWT(y,p,g) = 
1

√|a|
 y t φ*

p,g

(t−g)

p
  dt 

Where  φ (t)is called as mother wavelet. 

 

Where p and q are the constants. The constant p is called as dilation parameter and gis called as translation parameters. 

CWT(y,p,g) denotes wavelets transform of the signal y with scale(dilation)  denoted by p, times shift ( translation) 

denoted by q. 

 

The discrete wavelet transform of the signal is defined as 

DWT(y,k,l) = 
1

√|a |
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Here a0
k 
 and   lao

k 
 are dilated and translated parameters. k and l are the integer variables. 

During the occurrence of the fault the current and voltage can undergo transients and these can be analysed using 

discrete wavelet transform. Normally the implementation of DWT is done by mallets algorithm and its formulation is 

related to the filter bank theory. Wavelet transformation techniques use 2 filters HP which is nothing but detail 

coefficient and LP which is approximation coefficient. From mother wavelets HP is derived and from scaling function 

which is associated with mother wavelet LP is derived. 

 
Figure 1: shows implementation of MRA using Filter bank theory. 

 

III. FAULT CLASSIFICATION ALGORITHM 

The most important tool for digital relaying system is wavelet transform. The classification algorithm for transmission 

line is done by using wavelet MRA(Multi resolution technique)  are based on measurement and comparison of sharp 

signal variation in the current value for three phase in the first stage MRA (Multi resolution technique) detail signal 

extracted from original fault signal[1][4]. The simulation model of three phase power system has been simulated. The 

lines current is processed using WT (wavelet transform) classification algorithm to obtain wavelet MRA coefficient. 

For fault classification these coefficients are used. 

 
Figure 2: The Fault Classification algorithm. 

 

Let us Consider  Sph-a ,Sph-bSph-care  the sum of 6th level detail coefficient values for current in phase a, phase b, phase c. 

When summation of Sph-a ,Sph-b Sph-c  is nearly equal to 0 then the fault can be either three phase fault or L-L fault. If the 

summation of any two phases tends to or nearly equal to 0 then it is L-L fault. If the Sph-a ,Sph-b and Sph-cbe the 

summation of sixth level detail coefficient values is not equal to 0 then it is L-G(line to ground) or L-L-L-G(three 

phase) fault. If the summations of magnitude of any two phases are equal then it is L-G fault. 

 

At normal condition the three phases current were recorded and decomposed using DWT to get maximum detailed 

coefficient.Db4 (Daubechies wavelet 4) is used as mother wavelets and 12.5 kHz sampling rate is selected[1]. Only 6th 

level output is considered among different decomposition level for the analysis of fault classification. Summation of 

sixth level output d6 gives the frequency components which corresponding to second and third harmonics. 
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IV. SIMULATION AND RESULT 

Consider a transmission line having a length 300 km with 400 kVas three phase source voltage. The three phase mutual 

inductance positive(+ve) sequence parameters values are resistance 2.34ῼ, inductance 95.10 mH, and capacitance  1.24 

μF for each hundred kilometres length. The zero sequence line parameters are resistance 38.85 ῼ, inductance 325.08 

mH and capacitance 0.845 μF  for each hundred  kilometres length. The negative (-ve)  sequence line parameters and 

positive sequence parameters are same. The source impedance (Zs)  for positive and negative sequence of are (0.45 + j 

5) ῼ per phase. The zero sequence impedance is one and half times the positive sequence impedance. At the load side 

500MW an active power and inductive reactive power of 20 MVAR have been considered. The simulation result for 

different type of faults is shown in the below figure. 

 
Figure 3: Shows the power system simulation block. 

 

  
Figure 4.1: Simulation result for L-G faults.    Figure 4.2: Simulation result for L-L-G faults. 

 

  
Figure 4.3: Simulation result for L-L faults.  Figure 4.4. Simulation result for L-L-L faults. 

 

Simulation is carried out by using MATLAB/SIMULINK with different types of faults. The summation for different 

phases is shown in the table. 

The below tabulation values shows the summation of all three phase values by using DB4 as mother wavelets. 

 
Table 1.1:Tabulation of fault classification algorithm using Db4 as mother wavelet. 
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The below tabulation value shows the summation of all three phase values by using  SYM4 as mother wavelets. 

 
Table 1.2: Tabulation of fault classification algorithm using sym4 as mother wavelet. 

 

 
Table 1.3:Tabulation of fault classification algorithm using Coif4 as mother wavelet. 

 

The above tabulation value shows the summation of all three phase values by using  Coif4 as mother wavelets. 

 
Table 1.4: Tabulation of fault classification algorithm using Bior1.3 as mother wavelet. 

The above tabulation value shows the summation of all three phase values by using Bior1.3 as mother wavelets. 
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V. CONCLUSION 

Algorithm used for fault classification using Db4 wavelets for a distance of 100km from the source considering all type 

of faults is assumed to be effective and yielded to be right classification. Simulation is carried out for different standard 

wavelets and only Db4 wavelet give accurate and exact fault classification when considering all other wavelets. 
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