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ABSTRACT 

  This paper delves into the analysis of faults in three-phase transmission lines using MATLAB/SIMULINK as a powerful tool for system design. The study employs 

simulation techniques to thoroughly investigate various fault scenarios, evaluating their impact on system dynamics and reliability. Through detailed modeling, the 

paper aims to enhance understanding of fault detection, protection strategies, and system response under different conditions. MATLAB/SIMULINK's capabilities 

enable the creation of realistic simulations, providing valuable insights for engineers in optimizing system design and protective measures. The findings contribute 

to the development of robust and resilient three-phase transmission systems, aligning with the broader industry objective of creating efficient and dependable power 

distribution networks. This research not only advances the knowledge base in fault analysis but also provides practical guidance for engineers engaged in designing 

and maintaining reliable power transmission infrastructures. 
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I. INTRODUCTION 

 The increasing complexity of power systems necessitates a comprehensive understanding of fault analysis for ensuring the reliability and efficiency of 

three-phase transmission lines. This study focuses on employing MATLAB/SIMULINK as a sophisticated tool to analyze faults and enhance system 

design. With the escalating demand for stable and resilient power grids, the ability to simulate and evaluate various fault scenarios becomes imperative. 

MATLAB/SIMULINK offers a powerful platform for creating accurate and dynamic simulations, enabling researchers and engineers to explore the 

intricacies of fault detection and protection mechanisms. 

  The introduction of this research emphasizes the significance of fault analysis in the context of modern power systems and highlights the role of 

MATLAB/SIMULINK in providing a versatile environment for systematic exploration. By utilizing this computational approach, the study aims to 

unravel the complexities associated with fault responses in three. 

 phase transmission lines. The outcomes are expected to contribute valuable insights for optimizing system design and implementing effective protective 

measures. As power networks continue to evolve, this research addresses the pressing need for advanced tools and methodologies in fault analysis, 

aligning with industry efforts to ensure the reliability and resilience of power transmission infrastructures. 

II. TRANSMISSION LINE FAULT 

Faults in transmission lines can be classified into various types based on their nature and location. The primary classifications include: 

2.1 Symmetrical Faults: 

   Three-Phase Short Circuit (3P): Simultaneous short circuits in all three phases. 

2.2 Unsymmetrical Faults: 

2.2.1 L-G (Line-to-Ground) Faults: Single-phase faults to ground. 

  2.2.2 L-L (Line-to-Line) Fault:  Faults between two phases without involving ground. 

   2.2.3 L-L-G (Line-to-Line-to-Ground) Faults: Faults involving a combination of phases and ground. 

2.2.4Type of short circuit faults of faults with percentage of occurrence: 
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Type  Percentage 

L-G fault 70% 

L-L fault 15% 

L-L-G fault 10% 

L-L-L fault 2-3 % 

L-L & third line ground fault 2-3 % 

III. OBJECTIVE 

● Analyze behaviour of transmission line under different fault conditions 

● Provide training to power system operators and engineers 

● Reliable power system design 

● Making strategies for fault mitigation 

IV. DESCRIPTION & CIRCUIT DIAGRAM 

  This analysis focuses on investigating faults in three-phase transmission lines using MATLAB, a powerful computational tool widely employed in 

electrical engineering. By leveraging MATLAB's simulation capabilities, the study aims to comprehensively examine various fault scenarios, unraveling 

their impact on system dynamics and reliability. The software facilitates precise modeling, enabling researchers to simulate realistic conditions and study 

fault responses in detail. Engineers can analyze fault detection methods, protection strategies, and system behavior, ultimately optimizing the design for 

enhanced resilience. MATLAB's versatility allows for a systematic exploration of fault scenarios, offering valuable insights into the intricacies of three-

phase transmission line behavior under different conditions. This research contributes to advancing the understanding of fault analysis in power systems, 

providing a practical approach to designing robust and reliable three-phase transmission infrastructure. 

Working 

 

 

 

 

 

 

Fig. 1.  Transmission line model for fault analysis 

  Working 

Analyzing faults in a three-phase transmission line using MATLAB Simulink involves constructing a simulation model that replicates the transmission 

line system and its components. This model encompasses generators, transmission lines, and loads, providing a comprehensive representation of the 

system's behavior. Faults are introduced into the model to simulate real-world scenarios, including short circuits, open circuits, and changes in line 

impedance. Simulation parameters, such as time span and solver settings, are adjusted to accurately capture the system's response to faults. During 

simulation, MATLAB Simulink enables the monitoring of key variables such as voltages, currents, and power flow. This allows for the observation of 

how the system behaves under different fault conditions. Post-simulation analysis involves scrutinizing these variables to discern the impact of faults on 

the system's operation. Validation of simulation results against theoretical expectations or experimental data ensures the model's accuracy and reliability 
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V. RESULT 

5.1. Symmetrical fault 

5.1.1 Triple line fault (L-L-L)  

Fig. 2 shows the current and voltage waveform after occurrence of L-L-L fault. When Triple line fault occurs the magnitude of voltage of three phase 

gets drop and the magnitude of current of all three phases get increased. 

 

 

 

 

 

 

 

 

Fig.2 voltage & current waveform 

5.2 Usymmetrical fault 

In Usymmetrical fault one phase or two phases gets affected and the waveform of unaffected phase remains normal. 

5.2.1 Line to Line fault (L- L) 

Fig. 3 shows the waveform of volatge and current when Line to Line fault occurs. The voltage waveform  gets distorted and magnitude of current 

waveform gets increased due to increase in value of current because during short circuit the value of current is increases. 

 

 

 

 

 

 

Fig.3 voltage and current waveform 

Fig. 4 shows the voltage waveform of short circuited phases after occurrence of Line to Line fault. 

 

Fig.4 voltage waveform after L-L fault 
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5.2.2 Line to Ground fault (L-G) 

Fig. 5 shows the voltage waveform and current waveform of the system when there is single  Line to Ground fault occurs in the network. 

 

Fig. 5 voltage and current waveform after L-G fault 

VI. CONCLUSION 

    In conclusion, the MATLAB/SIMULINK analysis of the three-phase transmission line reveals valuable insights into fault behavior. By simulating 

various fault scenarios, the model aids in understanding system responses, fault detection, and protection mechanisms. The software's capability to 

simulate real-world conditions facilitates the identification of optimal strategies for fault mitigation and system reliability enhancement. Through 

comprehensive analysis, engineers can refine protective measures, ensuring efficient operation and minimizing downtime. This MATLAB/SIMULINK 

study significantly contributes to the development of robust three-phase transmission systems, aligning with the industry's quest for resilient and 

dependable power distribution networks. 
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