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Abstract 

This research investigates the accuracy of fault classification using deep learning models, specifically Long Short- 

Term Memory (LSTM) networks and Convolutional Neural Networks (CNNs). These models are applied to the 161kV 

transmission line from Aboadze Thermal Power Station through Takoradi, Tarkwa, and Prestea to New Obuasi in 

Ghana. The study aims to evaluate the performance of these models in accurately detecting and classifying faults to 

ensure the reliability and efficiency of the power supply. The methodology includes data collection from the 

transmission line, training LSTM and CNN models, and assessing their accuracy in fault classification. Results 

demonstrate high accuracy in fault prediction and classification, supporting effective maintenance and reducing power 

outages. The study concludes with recommendations for improving fault classification systems using deep learning 

techniques. 
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Introduction 

Accurate fault classification in power transmission systems is critical for maintaining reliability and minimizing 

downtime. The 161kV transmission line from Aboadze Thermal Power Station to New Obuasi is crucial for supplying 

power to one of Ghana's richest gold mining communities. This study investigates the use of deep learning models, 

particularly LSTM networks and CNNs, to accurately classify faults on this transmission line. 

 

 
Problem Statement 

Accurate fault classification is essential for the reliable operation of power transmission lines. Incorrect or delayed 

fault identification can lead to significant disruptions in power supply, affecting industrial operations and economic 

output. Traditional fault detection methods often lack the accuracy and speed required for effective fault management. 

This study aims to determine the accuracy of deep learning models in classifying faults on the 161kV transmission 

line, enhancing the reliability of power supply. 

 

 
Study Objectives 

The study aims to evaluate the accuracy of deep learning models in fault classification. The specific objectives are: 

1. To develop LSTM and CNN models for fault classification on the transmission line. 

2. To determine the accuracy of these models in fault detection and classification. 

3. To compare the performance of LSTM and CNN models in classifying faults. 

4. To provide recommendations for improving fault classification accuracy using deep learning techniques. 
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Literature Review 

Recent advancements in deep learning have shown significant potential in improving fault classification in power 

systems. LSTM networks are effective in handling time-series data, making them suitable for analyzing the sequential 

data of power systems. CNNs are known for their ability to recognize spatial patterns, which is crucial for fault 

classification. 

In a study by Li et al. (2019), CNNs were applied to detect faults in power grids, achieving high accuracy and real- 

time performance. Similarly, Zhang et al. (2020) demonstrated the robustness and efficiency of deep learning models 

in identifying faults in transmission lines. These studies highlight the potential of LSTM and CNN models in 

improving fault classification accuracy. 

 

 
Theoretical Frameworks 

 

The study is anchored in the theory of deep learning and its application in fault classification. LSTM and CNN 

techniques are used to analyze large datasets, identify patterns, and classify faults accurately. The risk-assessment 

framework is used to evaluate the potential risks and benefits of integrating deep learning into fault classification 

systems. 

 

 
Methodology 

The methodology involves: 

1. Data Collection: Gathering historical data on transmission line faults, including voltage, current, and 

environmental conditions. 

2. Model Development: Training LSTM and CNN models to classify faults using the collected data. 

3. Model Evaluation: Using statistical techniques to evaluate the accuracy and performance of the models in 

classifying faults. 

4. Comparison Analysis: Comparing the performance of LSTM and CNN models in fault classification. 

 

 
Results 

The study finds that deep learning models, particularly LSTM and CNN networks, significantly enhance the accuracy 

of fault classification on the 161kV transmission line. The models demonstrate high accuracy in predicting and 

classifying faults, reducing the time required for fault identification and rectification. This leads to improved reliability 

of the power supply to New Obuasi, minimizing disruptions to mining operations. 

 

 
Conclusion 

The application of deep learning models, specifically LSTM networks and CNNs, in fault classification on the 161kV 

transmission line from Aboadze to New Obuasi has demonstrated significant benefits. The models' high accuracy in 

classifying faults ensures timely maintenance and uninterrupted power supply. However, continuous training and 

updates to the models are recommended to maintain their effectiveness. Future research should focus on integrating 

additional data sources and improving model robustness. 
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