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Abstract: Overhead transmission lines play a critical role in the efficient and reliable transfer of electrical
power across vast distances. The choice of insulator type is a crucial aspect of their design and
performance. This research paper presents a comprehensive comparative analysis of the various types of
insulators used in overhead transmission lines, focusing on their electrical, mechanical, and environmental
attributes. The paper begins by discussing the fundamental requirements of insulators in transmission
systems, including their role in preventing current leakage, flashovers, and maintaining system reliability. It
then delves into the different categories of insulators, namely pin, suspension, and strain insulators,
examining their structural compositions, materials (such as porcelain, glass, composite, and polymer), and
manufacturing processes.

The main body of the paper outlines the key factors influencing insulator selection, which include voltage
levels, environmental conditions, pollution levels, mechanical loads, and cost considerations. The electrical
characteristics of insulators, such as their voltage distribution along the surface, corona inception voltage,
and tracking resistance, are analyzed in relation to their impact on transmission line performance. The
mechanical behavior of insulators is investigated, including their load-bearing capacity, tensile strength,
and resistance to vibrations and extreme weather conditions. Special attention is given to insulator string
design and the mitigation of mechanical stresses to prevent insulator failure Furthermore, the paper
evaluates the environmental sustainability of insulator materials and their resistance to environmental
pollution, highlighting the advantages of composite and polymer insulators in minimizing resource
depletion and offering long-term stability. To provide a practical perspective, case studies of transmission
line projects employing different types of insulators are presented, showcasing the real-world implications
of insulator selection on system reliability, maintenance, and overall performance. In conclusion, this
research paper offers a comprehensive overview of the various insulator types used in overhead
transmission lines, providing valuable insights for engineers, researchers, and industry professionals
involved in the design, operation, and maintenance of power transmission systems. The comparative
analysis serves as a foundation for making informed decisions regarding insulator selection based on
technical, economic, and environmental considerations.

Keywords: Overhead Transmission Lines, Insulators.

REFERENCES
[1]. Types of Insulators in Transmission Lines | Electrical4u
[2]. Insulators Used in Overhead Transmission Lines (tutorialspoint.com)
[3]. Insulator - Explanation, Types, and FAQs (vedantu.com)
[4]. 4 Main Types of Insulator Used in Overhead Lines | Linquip

Copyright to IJARSCT DOI: 10.48175/568
www.ijarsct.co.in

854




