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ABSTRACT 

Transmission strains are an vital detail of cutting-edge strength structures. Any faults in them can motive an unwanted interruption in the energy supply. Precise 

analysis of these faults is important for you to make sure an incessant deliver of electricity. For this cause, fault detection and category is needed to clean such a 

faults and re-set up the device to preserve its everyday operation. 

Power system safety and transmission line reliability, and fault evaluation poses new technical demanding situations. Two Bus check device has been opted for 

engaging in the research. The multiple fault situations were acquired by way of changing fault inception perspective, fault resistance and fault kind like line to floor 

(LG) fault, double line (LL) fault, double line to floor (LLG) fault and three phase faults with the involvement of the ground (LLLG)in conjunction with triple line 

to line fault (LLL). The proposed system has been simulated in PSCAD to seize cutting-edge signal for the duration of everyday and fault conditions. The captured 

modern-day alerts are analysed the usage of Wavelet Transform (WT) to extract functions from it. A feature extraction can be created via computing the statistical 

parameters to educate and take a look at the Artificial Neural Network (ANN) ,Random Forest for classifying diverse sorts of faults on transmission line faults. The 

proposed approach can appropriately discover and classify the fault at the transmission line. 
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INTRODUCTION 

I. Modern power structures are designed to operate successfully to deliver energy on demand to various load centres with excessive reliability. The 

generating stations are frequently positioned at distant places for economic, environmental and safety motives. For example, it is able to be 

inexpensive to discover a thermal energy station at pithead instead of transporting coal to load centres. Hydropower is commonly to be had in remote 

regions. Thus, a grid of transmission strains working at high or extra high voltages is needed to transmit electricity from the generating stations to 

the burden centres. In addition to transmission lines that carry strength from the resources to loads, modern electricity systems are also pretty 

interconnected for economic motives. 

 

II. The fast boom of electric strength machine over the last few a long time has resulted in huge increase of the quantity of transmission strains in 

operation. The transmission traces are uncovered to exceptional atmospheric conditions main to incidence of numerous sorts of faults like L-G, L-

L, LL-G, LLL, and LLL-G also because of lightning, short circuits, defective equipment's, mal- operation, human mistakes, overloading, and getting 

old of e 

 

System, and it's far neither sensible nor cost effective to build a fault-unfastened machine. The real magnitude of fault cutting-edge relies upon on 

resistance to go with the flow and varied impedance between the fault and the supply of electricity deliver. Total impedance incorporates of fault 

resistance, and reactance of line conductors, impedance of transformer, reactance of the circuit, and impedance of producing station. When the electric 

power system is subjected to a brief circuit fault, it is observed via flow of massive fault contemporary which may also damage of the connected gadget’s 

and also create strength best problems. Therefore, accurate fault detection and classification are very critical responsibilities in electricity gadget protection 

that could repair the strength supply and additionally to keep the system stability and enhance the reliability of power system. 

 

In this task, ‘The 2 Bus Test System’ is taken into consideration and it's miles simulated in PSCAD software. Various varieties of fault (like LG, LL, 

LLG, LLL & LLLG) with fault resistance 0.01ohm to 50 ohm are created at center of transmission line by using varying fault inception angle (FIA) from 

zero° to 180° in steps of 30°. Line cutting-edge sign are captured bus1. Data received from PSCAD is exported in MATLAB to apply Discrete Wavelet-

rework. To decide the electricity. Energy is given as input to ANN ,Random Forest model. Thus transmission line fault type has been acquired from the 

confusion matrix. 
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LITERATURE SURVEY 

Electric power transmission entails moving electricity from producing stations to substations thru transmission strains (TLs), which are increasingly more 

being deployed to meet growing strength demands. However, TLs are liable to faults, by and large labeled into open-circuit and quick- circuit faults, the 

latter being more excessive and capable of destructive equipment and infrastructure. Fast fault detection is crucial to limit disruption and damage. 

 

Numerous methods had been proposed for fault identity and classification. Early strategies like symmetrical thing evaluation suffer from propagation 

delays, and phasor measurement gadgets face troubles with missing statistics. Traveling wave techniques are specifically beneficial for locating faults but 

are confined by sampling challenges. These conventional strategies regularly war with noisy and complicated uncooked indicators, main to decreased 

accuracy. 

 

To deal with this, advanced sign processing strategies which include Fourier Transform (FT), Short-Time Fourier Transform (STFT), and S-Transform 

(ST) were explored. While STFT improves over FT, it lacks adaptability due to constant window sizes. ST offers better adaptability with variable home 

windows and helps both class and localization. Wavelet Transform (WT), particularly with the Daubechies 4 (DB4) wavelet, is extensively desired 

because of its suitability for energy gadget transients. 

 

Machine getting to know (ML) strategies also are gaining reputation in fault identification and type. Algorithms like Support Vector Machine (SVM), 

Decision Tree (DT), and Artificial Neural Network (ANN) have shown promise. SVM is efficient but sensitive to parameter selection, at the same time 

as DT handles classification properly however turns into computationally complicated for multi-elegance troubles. ANN excels at sample recognition 

and has been used in combination with filters and Microcontroller-primarily based structures for TL fault analysis. However, some methods lack function 

extraction and might face problems with various pattern sizes and computational value. 

METHODOLOGY 

1. In this assignment paintings detection and class of overhead transmission line fault is accomplished by way of the usage of the following steps. 

2. Simulation of Two Bus Test structures in PSCAD software. 

3. Various varieties of faults ( like LG, LL, LLG, LLL, and LLLG) are created on the middle transmission line at one-of-a-kind fault inception angles 

(zero° to 180° in steps of 30° ) 

4. Capturing of line modern indicators received at bus that is 220 km distance other than the fault region with a duration of run 2sec and 20 kHz 

sampling frequency. 

5. Output facts of the Simulation is imported in MATLAB to apply Discrete Wavelet Transform. 

6. Formation of bewilderment Matrix the usage of Discrete Wavelet Transform set of rules. 

7. Extraction of feature median for fault detection. 

8. Calculation of electricity from the Confusion matrix of modern-day and voltage signals for input of the ANN version. 

9. Formation of fault type ANN version with neuron enter-Hidden layer- Output layer configuration of 3-10-five. 

10. Plotting, training, testing validation, and ordinary confusion matrixes for evaluation. 

 

Single Line Diagram of Two Bus system 

 

Parameters Generator -1 Generator -2 

Base MVA 100 MVA 100 MVA 

Base kV 500 kV 500 kV 

Base Frequency (Hz) 60 Hz 60 Hz 

Rated Voltage (kV) 500 kV 500 kV 

 

Rated Phase Angle(°) 20° 
0
° 

 

 

 

 

 

 

rid 
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RESULTS 

Result Analysis in PSCAD 

 

The analysis of Two Bus System during Various types of Faults likes (LG, LL, LLG, LLL, LLLG) at Middle of transmission line. 

 

 

 

 

Current waveform of Two Bus Test System during Various types Fault likes (LG, LL, LLG, LLL, LLLG) at Middle of transmission line. (FIA:0°) 

 

 

 

 

 

Fig 6.10 Line Current Vs Time Waveform  Fig 6.9 Line Current Vs Time Waveform during LLL Fault on T.L during LLG Fault on T.L 
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Fig 6.11 Line Current Vs Time Waveform during LLLG Fault on T.L 

 

Result Analysis in wavelet 

 

 

Fig. A. Output waveform of Discrete wavelet transform 

 

Result Analysis in ANN 

 

 

Fig. (A) Training confusion matrix. 

 

Figure. (A) shows training confusion matrix with 100% efficiency of LG, LL, LLG, LLL, LLLG faults on transmission line with two bus test 

system under study. 
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Fig (B) Testing confusion matrix. 

 

Figure (B) shows the testing confusion matrix with 84.8% as overall efficiency. LG, LL, LLG, LLL, LLLG faults have been tested with an efficiency of 

88.9%, 83.3%, 75.0%, 80% respectively. 

 

 

Fig.(C). Validation confusion matrix. 

 

Figure (C). shows the testing confusion matrix with 86.4% as overall efficiency. LG, LL, LLG, LLL, LLLG faults have been tested with an efficiency of 

88.9%, 83.3%, 75.0%, 80% respectively. 
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Fig 12.4. Overall confusion matrix. 

 

Figure 12.4. shows the overall confusion matrix with 84.8% as overall efficiency. LG, LL, LLG, LLL, LLLG faults have been tested with an efficiency 

of 88.9%, 83.3%, 75.0%, 80% respectively. 

 

 

CONCLUSION 

The Work provided on this venture affords a technique for transmission line fault category. Technique is based totally on discrete wavelet rework and 

ANN. With the Simulation of "TWO BUS TEST SYSTEM" regular and defective circumstance in PSCAD and further analysis in MATLAB. The 

following conclusions were recorded. 

 

Energies are calculated from discrete wavelet transform of present day signals, classified LG, LL, LLG, LLL and LLLG form of faults on transmission 

line as it should be. 

 

The proposed class rule in this challenge offers equal outcomes at special fault inception angles. The outcomes acquired suggests this approach is capable 

of detecting and classifying specific forms of faults on transmission line together with the affected levels. 

 

References 

 

[1] A. Kumar, H. Sharma, R. N. Mahia, O. P. Mahela, and B. Khan, “Design and implementation of hybrid transmission line protection scheme 

using sign processing techniques,” International Transactions on Electrical Energy Systems, vol. 2022, Article ID 7209553, May 2022. [Online]. 

Available: https://doi.Org/10.1155/2022/7209553 

[2] K. Saravanababu, P. Balakrishnan, and K. Sathiyasekar, “Transmission line faults detection, classification, and area the use of discrete wavelet 

rework,” in Proc. 2013 Int. Conf. On Power, Energy and Control (ICPEC), 2013, pp. 233–238. 

[3] M. G. Ahsaee and J. Sadeh, “A novel fault-location set of rules for long transmission strains compensated by means of series FACTS devices,” 

IEEE Transactions on Power Delivery, vol. 26, no. 4, pp. 2299–2307, Oct. 2011. 

[4] M. B. Hessine, H. Jouini, and S. Chebbi, “Fault detection and classification techniques in transmission traces using synthetic neural networks,” 

in Proc. 17th IEEE Mediterranean Electrotechnical Conf. (MELECON), Beirut, Lebanon, Apr. 2014, pp. 515–520. 

[5] M. S. Uddin, M. Z. Hossain, S. R. Fahim, S. K. Sarker, O. A. Bhuiyan, S. M. Muyeen, and S. K. Das, “On the protection of power gadget: 

Transmission line fault evaluation primarily based on an choicest gadget getting to know method,” Energy Reports, vol. Eight, pp. 10168–10182, 

Aug. 2022. [Online]. Available: https://doi.Org/10.1016/j.Egyr.2022.07.163 

[6] Zufeng Wang and Pu Zhao, "Fault Location Recognition in Transmission Lines Based on Support Vector Machines", IEEE Conference on Power 

and Energy Engineering, 2009. 

[7] J. J. Q. Yu, Y. Hou, A. Y. S. Lam, and V. O. K. Li, "Intelligent Fault Detection Scheme for Microgrids with Wavelet-based totally Deep Neural 

Networks", 2017 IEEE Transactions on Smart Grid, DOI: 10.1109/TSG.2017.2776310. 

[8] Debosmita Chakraborty, Ujjal Sur, and Pradipta Kumar Banerjee, "Random Forest Based Fault Classification Technique for Active Power 

System Networks", 2019 fifth IEEE International WIE Conference on Electrical and Computer Engineering (WIECON-ECE), pp. 1–6, 2019. 

[10]  Omar A. S. Youssef, "An Optimised Fault Classification Technique Based on Support-Vector Machines", IEEE Conference on Power 

Engineering and Automation, pp. 1–6, 2009. 

[11] Santosh K. Padhy, Basanta K.Panigrahi, Prakash K. Ray “Classification of Faults in a Transmission Line Using Artificial Neural Network” , 

International Conference on Information Technology, ResearchGate, 2018 pp 1-5 


