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Abstract:-Accurately recognizing and categorizing faults is critical for ensuring a power system's 

dependability and stability. In a fault condition, the tripping action is heavily influenced by the voltage and 

current waveforms recorded at the relay position. As a result, a quick and precise analysis is necessary to find 

and characterize problems in power transmission lines. Various signal processing algorithms are employed to 

examine the voltage and current waveforms of defect signals. Using discrete wavelet-based signal analysis, this 

study seeks to detect and classify several forms of transmission line problems. The defect can be classified by 

inspecting the current waveform of the fault signals with the discrete wavelet transform. The discrete 

approximation coefficient of the wavelet function is employed as an indicator for defect identification and 
classification. The artificial neural network is used to classify different transmission line defects. 
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I. INTRODUCTION 

 

Numerous defects can disturb the regular flow of power through transmission lines, which are prone to many problems. 

When two or more conductors come into contact with the ground or each other, a fault will occur. Single line-to-ground faults, line-

to-line faults, double line-to-ground faults, and three-phase faults are the four types of faults that can occur in three-phase 

transmission systems. Excessive currents and strains on power system components are caused by these errors, which can cause 

hazardous damage and have an impact on power quality. Determining problems is therefore essential for ensuring the system 

continues to operate with a regular power supply. 

 

Due to the adoption of digital relaying, distance relays have experienced substantial improvements in fault detection 

recently. Fault detection must take signal processing into consideration. Prior to now, the main instruments for signal processing 

defect identification were Fourier analysis and Kalman filtering techniques. Wavelets [13], on the other hand, are a more recent 

mathematical method for signal processing that has grown in acceptance. Wavelet analysis [2] gives various fundamental functions 

with a broad functional form, in contrast to Fourier analysis, which depends on a single basis function. In wavelet transform (WT) 

[3], a suitable wavelet function, or "mother wavelet," is chosen and then examined using shifted and dilated variations of this 

wavelet. Wavelets have more customizable frequency and timing properties than Fourier methods. 

Short-time Fourier Transform and Wavelet Transform are fundamentally different from one another in that the former employs 

short windows at high frequencies and long windows at low frequencies. Wavelet Transform's fundamental operations involve time 

compression or dilation rather than a change in the modulated signal's time-frequency. The higher frequency and time resolution of 

Wavelet Transform allows for more precise fault identification. The ANN [1] is used as a classification tool due to its fast output 

characteristics. 
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2. MATLAB/Simulink Model 

 

The transmission line network has been developed into MATLAB Simulink. Figure 1 shows the developed 

Simulink model. The various faults such as LL, LG, LLG, LLL and LLLG [10] have been created and the various 

waveforms of voltage and current for the fault have been captured. 

 

 

Fig.1 MATLAB Simulink model of transmission line 

 

The transmission line model simulates with LL fault and the current waveform of the LL fault has 

been captured as shown inthe following figure 2. 

 

Fig.2 Current Waveform of LL fault 
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Then LG fault simulates and the Current waveform for the LG fault has been captured as shown in the following 

figure 3 

 

 

 

 

 

 

 

Fig.3 Waveform of LG fault 

 

Figure 4 shows the Current waveform for the LLG fault 

 

Fig.4 Waveform of LLG fault 

 

Similarly, fault LLL simulates into MATLAB and following Waveform for LLL fault obtained 

 

 

Fig.5 Waveform of LLL fault 

 

3 .Wavelet Decomposition 

By breaking down power signals into various frequency ranges using a number of low-pass and high-pass 

filters, the wavelet transform is an efficient signal-processing tool that can be used to detect abnormal operating 

circumstances. This makes it possible to perform a time-frequency multi-resolution analysis, which is very helpful for 

detecting any abrupt changes in electrical parameters including voltage, phase, current, and frequency. The mother 

wavelet basis function for defect identification in this investigation is the dB5 wavelet [13]. The signal is often split 

into a set of coefficients that correspond to the approximation (low-frequency or "a") and detailed (high-frequency or 

"d") bands. The detail coefficients give information about the high-frequency content or abrupt changes in thesignal, 

whereas the approximation coefficients provide information about the signal's general behaviour. It is possible to find 

any irregularities or problems in the power system by examining these coefficients. 
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Continuous wavelet decomposition and separate wavelet decomposition are the two types of wavelet 

decomposition. Continuous wavelet decompositions are applied to constant time signals, whereas a discontinuous 

wavelet decomposition [3] applies to discrete-time signals. A variant of the wavelet decomposition that uses many 

filters as opposed to a single wavelet transformation is Wavelet Package Decomposition. For analyzing signals with a 

complex frequency content, it is useful. The wavelet decomposition of LG fault signals is shown into the following 

figure 6. 

Fig.6 Wavelet Decomposition for LG Fault 

 

Similar decomposition of the various faults has been carried out. 

 

4. ENERGY LEVELS FOR DIFFERENT FAULTS 

 

In this work, a crucial step is the wavelet transform energy determination. The voltage and current signals are 

provided as input to the transform, and the five-level detail composition has been carried out for the various faults 

using the db5 wavelet. 

 

E= 
1

𝑇
∫ 𝑡
𝑇

0
2dt = ∑ ⃓𝑉[𝑁]𝑁

𝑛=0
2⃓ 

 

Where T = Periods N= length of the entire signal and V[n] =FT of the signal. 

Similarly, the energy is calculated for other phases. The energy calculation has been tabulated into the 

following table 1. 
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Table 1: Energies of various faults 

 

This calculated energy has been given as input to the Artificial neural network [8] for the classification of the 

faults. variation of hidden layers changes into Epoch, and various network combinations need to be carried outfor the 

classification of the faults.the following figure 7 shows the classification of faults with the good accuracy of  91.1%. 

 

 
Fig.7ANN classification matrix 

 

The flow chart of the proposed technique is as shown into the following figure 8 [9]  
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Fig.8 Flow chart 

 

Conclusion: -This paper suggests classifying and identifying various failure types in a multibus power network using 

a wavelet analysis-based approach. All of these issues can be effectively categorized using discrete wavelet analysis. 

However, larger systems are needed to assess the usefulness of the strategy in order to achieve a high degree of 

accuracy, which may require the implementation of additional intelligent classification algorithms. Effectively, all 

potential electrical faults on the transmission line are categorized by the proposed work. 
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