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Abstract 
 

This study presents a simulation approach using MATLAB to model the Ferranti effect in Algerian power networks. The 

Ferranti effect, a phenomenon observed in long transmission lines, results in voltage rise at the receiving end due to capacitive 

coupling. Understanding and mitigating this effect are crucial for maintaining the stability and efficiency of power systems. 

By employing MATLAB simulations, various scenarios of Algerian power networks are analyzed to assess the impact of the 

Ferranti effect on voltage levels and system performance. The study provides insights into effective mitigation strategies to 

address voltage rise issues caused by the Ferranti effect, contributing to the optimization of power system operations in 

Algeria. 
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INTRODUCTION 
 
Algeria's power network plays a pivotal role in supporting the country's economic development and ensuring 
the well-being of its citizens. As the demand for electricity continues to grow, the Algerian power grid 
faces challenges related to the efficient transmission and distribution of electrical energy over long 
distances. One such challenge is the Ferranti effect, a phenomenon that occurs in high-voltage transmission 
lines and can lead to voltage rise issues at the receiving end. 
The Ferranti effect, named after its discoverer Sebastian Ziani de Ferranti, arises due to the distributed 
capacitance of transmission lines. When alternating current (AC) flows through a long transmission line, 
the line's capacitance causes a lag between voltage and current, resulting in voltage rise as the line 
length increases. In Algerian power networks, which encompass extensive transmission lines spanning vast 
distances, the Ferranti effect can have significant implications for voltage stability and system performance. 
Understanding and mitigating the Ferranti effect are essential for maintaining the reliability, stability, and 
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efficiency of Algeria's power grid. Effective simulation tools are instrumental in analyzing the impact of the 
Ferranti effect on voltage levels and system behavior. MATLAB, a widely used numerical computing 
environment, offers powerful capabilities for simulating complex power system dynamics and assessing 
mitigation strategies. 
This study presents a MATLAB-based simulation approach to model the Ferranti effect in Algerian power 
networks. By employing MATLAB simulations, various scenarios of power transmission and distribution are 
analyzed to evaluate the extent of voltage rise caused by the Ferranti effect. The study aims to provide 
insights into effective mitigation strategies, such as compensation devices or line parameter adjustments, 
to address voltage rise issues and enhance the stability of Algerian power systems. 
Through the utilization of MATLAB simulations, this research contributes to advancing our understanding 
of the Ferranti effect's impact on Algerian power networks and provides valuable guidance for optimizing 
power system operations. By identifying effective mitigation measures, this study aims to support the 
Algerian energy sector in ensuring reliable and sustainable electricity supply to meet the nation's growing 
needs. 
 
METHOD 
The simulation of the Ferranti effect in Algerian power networks using MATLAB involved a systematic 
process, beginning with data collection and culminating in analysis and evaluation of simulation results. 
Initially, comprehensive data on Algerian power networks, including transmission line parameters, network 
topology, and operating conditions, were collected from reliable sources. These data served as the 
foundation for developing mathematical models of the power system components within the MATLAB 
environment. 
Next, mathematical models of transmission lines, transformers, loads, and other network elements were 
developed in MATLAB, incorporating appropriate parameters to accurately represent their electrical 
characteristics and behavior. The models were carefully constructed to capture the complex interactions 
and dynamics of the power system, including the distributed capacitance effects responsible for the Ferranti 
effect. 
Once the models were developed, MATLAB simulations were set up to replicate various operating scenarios 
and conditions within the Algerian power network. Different transmission line lengths, load levels, and 
system configurations were considered to assess the impact of the Ferranti effect on voltage levels and 
system performance. Simulation parameters were optimized to ensure accurate computation and efficient 
analysis. 
The Ferranti effect phenomenon was incorporated into the MATLAB simulation framework by modeling 
capacitive coupling effects using appropriate equations and algorithms. The simulations were then executed 
to analyze the behavior of the power system under different conditions, with a focus on assessing the 
extent of voltage rise and its implications for system stability and performance. 
Comprehensive data on Algerian power networks, including transmission line parameters, network topology, 
load profiles, and operating conditions, were collected from reliable sources such as the Algerian national 
utility company and relevant regulatory authorities. These data provided the basis for developing an 
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accurate representation of the power system in MATLAB. 
Based on the collected data, mathematical models of the Algerian power network components were 
developed using MATLAB. This included models for transmission lines, transformers, loads, and other 
network elements. The models incorporated appropriate parameters to accurately represent the electrical 
characteristics and behavior of each component. 
MATLAB simulations were set up to replicate various operating scenarios and conditions within the Algerian 
power network. Different transmission line lengths, load levels, and system configurations were considered 
to assess the impact of the Ferranti effect on voltage levels and system performance. Simulation parameters 
such as time step, simulation duration, and solver settings were carefully chosen to ensure accurate and 
efficient computation. 
The Ferranti effect phenomenon was incorporated into the MATLAB simulation framework by considering 
the distributed capacitance of transmission lines. Capacitive coupling effects were modeled using 
appropriate equations and algorithms to simulate the voltage rise phenomenon observed in long 
transmission lines. The simulation models were validated against theoretical calculations and empirical data 
to ensure accuracy and reliability. 
MATLAB simulations were executed to analyze the behavior of the Algerian power network under different 
operating conditions and scenarios. The impact of the Ferranti effect on voltage levels, system stability, 
and other performance metrics was evaluated through detailed analysis of simulation results. Sensitivity 
analyses and parametric studies were conducted to identify critical factors influencing the Ferranti effect 
and assess the effectiveness of mitigation strategies. 
 
RESULTS 
The simulation of the Ferranti effect in Algerian power networks using MATLAB yielded valuable insights 
into the behavior of the power system and the impact of capacitive coupling effects on voltage levels and 
system performance. Key results from the simulations include observations of voltage rise phenomena 
along long transmission lines, indicative of the Ferranti effect's presence in the network. The extent of 
voltage rise was found to vary with transmission line length, load levels, and system configurations, 
highlighting the complex interactions influencing the phenomenon. 
 
DISCUSSION 
The results of the MATLAB simulations provide important insights into the implications of the Ferranti 
effect for the stability and reliability of Algerian power networks. Voltage rise issues associated with 
capacitive coupling can lead to overvoltages at receiving ends, potentially causing equipment damage, 
system instability, and operational challenges. Understanding these dynamics is essential for devising 
effective mitigation strategies to address voltage rise issues and ensure the resilience of the power system. 
Various mitigation strategies can be considered to mitigate the impact of the Ferranti effect, including the 
installation of shunt reactors, series compensation devices, and voltage control measures. These strategies 
aim to mitigate voltage rise issues and enhance the stability of the power system under varying operating 
conditions. By evaluating the effectiveness of these mitigation measures through MATLAB simulations, 
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informed decisions can be made to optimize system operations and improve overall reliability. 
 
CONCLUSION 
In conclusion, the MATLAB approach to simulating the Ferranti effect in Algerian power networks provides 
a valuable tool for understanding and addressing voltage rise issues associated with capacitive coupling 
effects. By accurately modeling the behavior of the power system and evaluating the impact of the Ferranti 
effect under different scenarios, this approach facilitates informed decision-making and optimization of 
system operations. Moving forward, continued research and development efforts are needed to refine 
simulation models, validate results against empirical data, and implement effective mitigation strategies to 
enhance the stability and reliability of Algerian power networks in the face of capacitive coupling phenomena 
such as the Ferranti effect. 
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