
INTERNATIONAL JOURNAL OF IOT (ISSN: 2692-5184) 
Volume 02, Issue 01, 2022  
Published Date: - 06-03-2022                                                                                                                                              Page No: 1-7 
 

https://www.academicpublishers.org/journals/index.php/ijiot Page 1 
 

OPTIMIZING NETWORK WEAK UNBALANCE WITH EVOLUTIONARY 

ALGORITHMS: A NOVEL METHOD 

 

Liang Wang 

School of Computer Science and Technology, Wuhan University of Technology, Wuhan, China 

 

ABSTRACT 

In the realm of power system analysis and management, the identification and mitigation of network weak 

unbalance issues are of paramount importance. This paper introduces a novel method for addressing 

symbolic network weak unbalance using evolutionary algorithms. The proposed approach leverages the 

power of genetic algorithms to optimize network configurations, reducing weak unbalance and enhancing 

overall system stability. Through rigorous experimentation and validation, the method showcases its 

efficacy in improving power system performance, minimizing voltage deviations, and increasing 

operational robustness. 
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INTRODUCTION 

The stability and reliability of power systems are central to the functioning of modern societies. In this 

context, the unbalance in electrical networks poses a significant challenge, as it can lead to voltage 

deviations, system instability, and increased operational risks. Network weak unbalance, characterized by 

asymmetrical conditions and varying load profiles, demands innovative solutions to mitigate its adverse 
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effects. This paper presents a pioneering approach aimed at addressing symbolic network weak unbalance 

through the application of evolutionary algorithms. 

The importance of power system stability cannot be overstated. Network unbalance, often stemming from 

uneven load distributions or unexpected fluctuations, can result in voltage variations and equipment 

stress, potentially leading to outages and costly disruptions. To address this challenge, traditional methods 

have focused on manual adjustments or rule-based algorithms, which may fall short in managing the 

complex and dynamic nature of network unbalance. 

In contrast, evolutionary algorithms offer a promising avenue for optimizing network configurations to 

counteract weak unbalance. These algorithms, inspired by natural selection processes, enable the 

exploration of a wide range of solutions to find the most effective network adjustments. By harnessing 

their adaptability and optimization capabilities, we introduce a novel method that seeks to enhance power 

system performance, reduce voltage deviations, and bolster operational robustness in the face of network 

weak unbalance. 

In the subsequent sections, we delve into the intricacies of our novel method, which integrates 

evolutionary algorithms into the domain of power system analysis. Through comprehensive 

experimentation and validation, we aim to demonstrate the method's efficacy in addressing symbolic 

network weak unbalance and contributing to the stability and reliability of electrical networks. 

 

METHOD 

The method proposed for optimizing network weak unbalance relies on the robust capabilities of 

evolutionary algorithms, specifically genetic algorithms, to adaptively reconfigure the electrical network 

for enhanced stability and performance. The approach involves several key steps: 

Data Collection and Network Modeling: The first step is to collect data related to the electrical network, 

including load profiles, network topology, and system parameters. This data is used to create an accurate 

model of the network, capturing its current state. 
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Objective Function Definition: An objective function is defined to quantify the level of network weak 

unbalance. This function considers factors such as voltage deviations, phase imbalances, and system 

losses. The goal is to minimize this objective function, effectively reducing weak unbalance. 

Genetic Algorithm Initialization: The genetic algorithm is initialized with a population of potential network 

configurations. Each configuration represents a set of adjustments to network elements, such as 

transformer taps, capacitor bank settings, and load redistribution strategies. 

Fitness Evaluation: The fitness of each network configuration within the population is evaluated using the 

defined objective function. Configurations that result in lower weak unbalance scores are favored. 

Genetic Operators: Genetic operators, including selection, crossover, and mutation, are applied to the 

population to generate new network configurations. These operators mimic the principles of natural 

selection, promoting the fittest configurations while introducing diversity. 

Iterative Optimization: The genetic algorithm iteratively refines the population of network configurations 

over multiple generations. This iterative process continues until a convergence criterion is met or a 

predefined number of generations is reached. 

Solution Selection: The best-performing network configuration, which exhibits the lowest weak unbalance 

according to the objective function, is selected as the optimized solution. 

Validation and Testing: The selected optimized network configuration is subjected to rigorous validation 

and testing through simulation in a variety of network scenarios. Its performance is evaluated in terms of 

reduced weak unbalance, improved voltage profiles, and enhanced system stability. 

Through this method, we harness the power of evolutionary algorithms to systematically explore and 

optimize network configurations, effectively mitigating weak unbalance in electrical networks. The 

algorithmic approach allows for adaptability to varying network conditions and provides a data-driven 

means of achieving improved power system performance and operational reliability. 

 

RESULTS 
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The application of the novel method, which utilizes evolutionary algorithms to optimize network 

configurations for addressing weak unbalance, yielded compelling results: 

Weak Unbalance Reduction: The method consistently achieved significant reductions in network weak 

unbalance, as quantified by the objective function. Across various test cases and scenarios, weak 

unbalance scores were substantially lowered compared to baseline network configurations. 

Enhanced Voltage Profiles: The optimized network configurations led to improved voltage profiles. 

Voltage deviations were notably reduced, contributing to more stable and reliable power delivery. 

Reduced System Losses: By redistributing loads and optimizing transformer settings, the method resulted 

in reduced system losses. This efficiency improvement not only contributed to energy savings but also 

extended the operational life of network components. 

 

DISCUSSION 

The results of this study underscore the effectiveness of employing evolutionary algorithms, specifically 

genetic algorithms, to tackle the complex problem of network weak unbalance in electrical systems. The 

method's ability to systematically explore and optimize network configurations has several key 

advantages. 

Firstly, it offers adaptability to diverse network conditions and scenarios. Weak unbalance can manifest in 

various forms, and the method's data-driven approach allows it to tailor solutions to the specific 

challenges posed by each network. This adaptability is particularly valuable in real-world electrical systems, 

which are subject to dynamic changes and varying operational demands. 

Secondly, the method reduces operational risks associated with weak unbalance. Voltage deviations, 

phase imbalances, and increased system losses can lead to equipment stress and operational disruptions. 

By addressing these issues proactively, the method enhances network reliability and minimizes the 

likelihood of costly downtime. 
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Furthermore, the method promotes energy efficiency, a critical concern in modern power systems. By 

optimizing load distribution and transformer settings, it reduces energy losses, aligning with sustainability 

goals and cost savings objectives. 

The application of evolutionary algorithms for network weak unbalance optimization represents a 

significant step forward in power system management. The method's ability to reduce weak unbalance, 

enhance voltage profiles, and reduce system losses positions it as a valuable tool for power utilities and 

operators seeking to ensure stable and reliable electrical networks. Future research may explore further 

refinements and extensions of the method to address additional power system challenges. 

 

CONCLUSION 

The utilization of evolutionary algorithms, particularly genetic algorithms, to optimize network 

configurations for the mitigation of weak unbalance in electrical systems has proven to be a highly 

effective and innovative approach. This research has demonstrated the method's capacity to 

systematically and adaptively address weak unbalance issues, resulting in compelling improvements in 

power system stability, voltage profiles, and operational efficiency. 

The significance of power system stability cannot be overstated, as it underpins the reliable operation of 

modern societies. Weak unbalance, characterized by asymmetrical conditions and unpredictable load 

variations, has long posed a challenge to power utilities and operators. Traditional solutions often fall 

short in managing the dynamic and complex nature of this problem. 

In contrast, the evolutionary algorithm-based method introduced in this study offers a versatile and data-

driven means of addressing network weak unbalance. It not only reduces operational risks associated with 

voltage deviations, phase imbalances, and increased system losses but also enhances energy efficiency, 

aligning with sustainability objectives. 

Through rigorous experimentation and validation, this research has provided evidence of the method's 

effectiveness in diverse network scenarios. The systematic exploration and optimization of network 
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configurations have consistently resulted in reduced weak unbalance scores, improved voltage profiles, 

and reduced energy losses. 

In conclusion, the novel method presented in this study represents a significant advancement in power 

system management. Its adaptability to varying network conditions and data-driven approach position it 

as a valuable tool for enhancing the stability and reliability of electrical networks. As the demand for 

reliable and efficient power systems continues to grow, the adoption of such innovative approaches will 

play a pivotal role in ensuring the continued success of power utilities and operators in meeting these 

demands. Future research may explore further enhancements and applications of this method to address 

additional challenges in the ever-evolving field of power systems. 
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