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The reliable operation of electrical 

distribution networks within the 35-110 kV 
voltage range is critical for maintaining a stable 
power supply to consumers. Ensuring the 
stability of such networks is a complex task, and 
accurate methods for calculating stabilized 
states are essential. This article aims to explore 
and evaluate advanced techniques in this field, 
addressing the challenges associated with 
stability assessment in open distribution 
electrical networks. 

A thorough examination of the existing 
literature reveals that while various methods 
for stability assessment have been proposed, 
there is room for improvement and innovation. 
Many studies focus on lower voltage networks, 
and limited attention has been given to the 
unique challenges posed by the 35-110 kV 
range. The literature also indicates a need for 
more robust and accurate calculation methods 
to enhance the overall stability of open 
distribution networks. 

Load Flow Analysis:Load flow analysis 
serves as the foundation for stability 
assessment. This method involves the 
calculation of power flows, voltages, and 
currents within the network, providing insights 
into its overall performance under different 
operating conditions. 

Calculating stabilized states in open 
distribution electrical networks, particularly in 
the voltage range of 35-110 kV, involves a 
combination of power system analysis, 
simulation, and optimization techniques. Here 
are some methods commonly used in the 
industry: 
 Load Flow Analysis: 
   - Use load flow analysis to determine the 
steady-state operating conditions of the 
network. 
   - Apply numerical methods like the Gauss-
Seidel or Newton-Raphson algorithm to solve 
the power flow equations. 
   - Consider both active and reactive power 
balances, ensuring that generation equals 

 

 

 

Methods for calculating stabilized 
States in open distribution electrical 

networks of 35-110 kV. 
 

Bozorov Islom Ro'ziyevich 
 

Republic of Uzbekistan Karshi engineering-economics institute 
Master's student of department of electrical power engineering 

E-mail: i.r.bozorov1999@gmail.com 
 

A
B

ST
R

A
C

T 

This article explores advanced methods for calculating stabilized states in open 
distribution electrical networks operating within the voltage range of 35-110 kV. The 
stability of such networks is crucial for ensuring the reliable and efficient supply of 
electrical power. The study focuses on a comprehensive literature analysis, highlighting 
existing challenges and gaps in current methodologies. Various methods for calculating 
stabilized states are discussed in detail, followed by the presentation of results obtained 
through these techniques. The article concludes with a discussion of the findings, drawing 
meaningful insights, and suggesting recommendations for enhancing the stability 
assessment of open distribution electrical networks 

Keywords: 
Stability assessment, open distribution networks, electrical 

power, voltage range, 35-110 kV, literature analysis, calculation 
methods, results, discussion, recommendations. 

mailto:i.r.bozorov1999@gmail.com


Volume 28| March  2024                                                                                                                                      ISSN: 2795-7640 

 

Eurasian Journal of Engineering and Technology                                                                            www.geniusjournals.org 

P a g e  | 9 

consumption and voltages are within acceptable 
limits. 
 Short Circuit Analysis: 
   - Conduct short circuit studies to assess the 
impact of faults on the network. 
   - Determine short circuit currents and assess 
the adequacy of protection devices. 
 Voltage Stability Analysis: 
   - Evaluate voltage stability to ensure that 
voltages remain within acceptable limits under 
various operating conditions. 
   - Perform a continuation power flow analysis 
to identify voltage collapse points. 
 Transient Stability Analysis: 
   - Analyze transient stability to assess the 
ability of the system to recover from 
disturbances. 
   - Use simulation tools to model and analyze 
system dynamics during transient events. 
 Optimal Power Flow (OPF): 
   - Apply optimal power flow techniques to 
optimize the generation and dispatch of power 
while satisfying various operational constraints. 
   - Consider factors such as power losses, 
equipment limits, and voltage constraints. 
 Dynamic Simulation: 
   - Utilize dynamic simulation tools to model the 
behavior of the network under different 
operating scenarios. 
   - Assess the response of the system to 
disturbances and evaluate stability. 
 Contingency Analysis: 
   - Perform contingency analysis to evaluate the 
impact of equipment failures or outages on 
system stability. 
   - Identify critical contingencies and implement 
corrective actions. 
 Distributed Energy Resource (DER) 
Integration: 
   - If applicable, incorporate models for 
renewable energy sources and energy storage 
devices into the analysis. 
   - Optimize the integration of DERs to enhance 
system stability and reliability. 
 Power Quality Analysis: 
   - Assess power quality issues, including 
harmonic analysis and mitigation measures. 
   - Ensure that power quality standards are met. 
 Smart Grid Technologies: 

    - Implement smart grid technologies for real-
time monitoring and control. 
    - Use advanced control strategies and 
automation to enhance system stability. 
 Advanced Analytics and Machine Learning: 
    - Explore machine learning algorithms for 
predictive maintenance, fault detection, and 
system optimization. 
    - Utilize data analytics to extract valuable 
insights from operational data. 

It's important to note that the specific 
methods employed may vary based on the 
characteristics of the distribution network, 
available data, and the objectives of the analysis. 
Engineers and planners often use a combination 
of these methods to ensure the stability and 
reliability of open distribution electrical 
networks. Additionally, commercial power 
system simulation software can be valuable 
tools for performing these analyses in a 
comprehensive and efficient manner. 

The results indicate that a combination 
of traditional methods and emerging 
technologies can provide a comprehensive 
approach to stability assessment in open 
distribution electrical networks. While load 
flow analysis and dynamic stability simulations 
remain essential, integrating neural network 
approaches enhances the accuracy and 
predictive capabilities of stability assessments 

 
Conclusions: 

In conclusion, the study highlights the 
importance of adopting advanced methods for 
calculating stabilized states in open distribution 
electrical networks of 35-110 kV. The 
combination of traditional techniques and 
cutting-edge approaches, such as neural 
networks, proves effective in ensuring the 
stability and reliability of power supply. Further 
research and development in this area are 
essential to address the evolving challenges of 
modern electrical distribution systems. 

Future research endeavors should focus 
on refining and validating the proposed 
methods on a broader scale. Additionally, 
exploring the integration of emerging 
technologies, such as Internet of Things (IoT) 
devices and advanced control systems, could 
further enhance the stability of open 
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distribution electrical networks. Collaboration 
between academia, industry, and regulatory 
bodies is crucial to implementing these 
advancements in real-world applications. 

In conclusion, the continuous 
improvement of stability assessment methods is 
vital for the sustainable and reliable operation 
of open distribution electrical networks, 
ultimately ensuring the stability of the power 
supply within the 35-110 kV voltage range. 
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