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Abstract 

This research explores the application of deep learning, specifically artificial neural networks, to predict and determine 

faults on the 161kV transmission line from Aboadze Thermal Power Station through Takoradi, Tarkwa, and Prestea to 

New Obuasi in Ghana. This transmission line is critical due to its role in supplying power to New Obuasi, one of the 

richest gold mining communities in the country. The study aims to use a deep learning approach to detect, classify, 

and determine the accuracy of fault predictions to ensure uninterrupted power supply. The methodology includes data 

collection from the transmission line, training an artificial neural network model, and evaluating its performance. 

Results indicate high accuracy in fault prediction, enabling timely and effective maintenance. The study concludes 

with recommendations for integrating deep learning models into the power grid's fault detection systems to enhance 

reliability and efficiency. 
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Introduction 

The 161kV transmission line from Aboadze Thermal Power Station through Takoradi, Tarkwa, and Prestea to New 

Obuasi is crucial for delivering uninterrupted power to one of Ghana's richest gold mining communities. Ensuring a 

reliable power supply is essential for the continuous operation of mining activities. However, maintaining the integrity 

of this transmission line is challenging due to the potential for faults, which can lead to power outages. This research 

investigates the use of deep learning, particularly artificial neural networks, to predict and determine faults along this 

critical transmission line. 

 

 
Problem Statement 

The transmission line from Aboadze to New Obuasi is vital for the continuous operation of the gold mining 

community. Any faults along this line can result in significant disruptions to power supply, impacting mining 

operations and economic output. Traditional fault detection methods are often reactive and can result in delays in fault 

identification and rectification. This study aims to develop a predictive model using deep learning to proactively detect 

and classify faults, ensuring timely maintenance and reducing the risk of power outages. 

 

 
Study Objectives 

The study aims to apply deep learning techniques to enhance fault detection on the 161kV transmission line. The 

specific objectives are: 

1. To develop a deep learning model for predicting faults on the transmission line. 

2. To classify different types of faults using artificial neural networks. 
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3. To determine the accuracy of the model in fault detection. 

4. To evaluate the model's performance in real-time fault detection and classification. 

 

 
Literature Review 

Recent advancements in deep learning and artificial neural networks have shown significant potential in various 

domains, including power systems. Fault detection in power systems is critical for ensuring reliability and minimizing 

downtime. Traditional fault detection methods rely on manual inspection and simple statistical models, which can be 

time-consuming and less accurate. 

Studies have demonstrated the effectiveness of machine learning techniques, particularly deep learning, in fault 

detection and classification. For instance, Li et al. (2019) applied convolutional neural networks (CNNs) to detect 

faults in power grids, achieving high accuracy and real-time performance. Similarly, Zhang et al. (2020) used a deep 

learning approach to identify faults in transmission lines, highlighting the robustness and efficiency of these models 

compared to traditional methods. 

Deep learning models, such as artificial neural networks, can analyze large datasets, identify patterns, and make 

accurate predictions. These models are particularly useful in handling the complexity and variability of data from 

power systems. Furthermore, advancements in sensor technology and data acquisition systems have enabled the 

collection of high-resolution data, which can be used to train and optimize deep learning models for fault detection. 

 

 
Theoretical Frameworks 

The study is anchored in the theory of deep learning and its application in predictive maintenance. The artificial neural 

network (ANN) technique is utilized to analyze large datasets, identify patterns, and predict faults. The risk-assessment 

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

system. 

 

 
Methodology 

The methodology involves: 

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

environmental conditions. 

2. Model Development: Training an artificial neural network model to predict and classify faults using the collected 

data. 

3. Model Evaluation: Using statistical techniques to evaluate the model's accuracy and performance in detecting 

faults. 

4. Real-time Implementation: Testing the model in a real-time environment to assess its effectiveness in predicting 

and classifying faults. 

 

 
Results 

The study finds that the deep learning model significantly enhances fault detection on the 161kV transmission line. 

The model accurately predicts and classifies 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. 
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Conclusion 

The application of deep learning, specifically artificial neural networks, in fault detection on the 161kV transmission 

line from Aboadze to New Obuasi has demonstrated significant benefits. The model's high accuracy in predicting and 

classifying faults ensures timely maintenance and uninterrupted power supply. However, careful management of data 

security and integration challenges is essential. A balanced approach, involving continuous training and updates to the 

model, is recommended to maximize its effectiveness. 
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