
The role of optical cables on overhead
lines

Article Overview

Optical cables in overhead lines, such as OPGW, provide both lightning protection and high-speed data

communication, forming a critical component of modern power transmission networks.

Dual Functionality

Optical cables installed on overhead transmission lines serve a dual purpose. First, they act as ground wires,

shielding power conductors from lightning strikes and providing a safe path for fault currents to the ground.

Second, they contain optical fibers that enable high-speed data transmission between substations, control

centers, and other grid infrastructure, supporting SCADA systems, protection relays, and real-time monitoring

of the power network .

Structural Design

OPGW cables typically consist of:

o Aluminum alloy or steel strands: Provide mechanical strength and conduct fault currents.

o Central tubes: Contain optical fibers, often protected inside stainless steel or aluminum tubes.

o Optical fibers: Transmit data using light pulses, usually ranging from 12 to 96 fibers.

o Outer layers: Protect against environmental conditions and mechanical stress, including wind, ice, and

temperature extremes . This design ensures that the cable can withstand mechanical loads and electrical faults

while maintaining low optical attenuation for reliable communication.

Installation and Applications

Optical cables are installed at the top of transmission towers, replacing traditional overhead ground wires. The

outer metal layers intercept lightning strikes, diverting current safely to the ground, while the inner optical

fibers remain unaffected, transmitting data simultaneously . This integration reduces project costs by

eliminating the need for separate communication networks and simplifies tower design. These cables are

essential for:

o Smart grid operations: Enabling real-time monitoring and control.

o Fault detection and protection: Supporting automated responses to electrical disturbances.

o Telecommunications: Providing a secure and high-capacity data path for utility and third-party

communications .

Advantages
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o Enhanced reliability: Combines electrical protection and communication in a single cable.

o Durability: Resistant to harsh environmental conditions such as high winds, ice, and extreme temperatures.

o Cost efficiency: Reduces the need for separate fiber optic installations and associated infrastructure.

o Support for modern grids: Facilitates smart grid technologies and remote control of substations . In

summary, optical cables in overhead lines, particularly OPGW, are critical for both protecting power

transmission infrastructure and enabling high-speed communication, making them indispensable in modern

and resilient electrical grids.

Since the overhead fiber optic cables are hung on electric poles, they are required to be able to adapt to various

Widely used in overhead transmission lines, OPGW plays a crucial role in modern smart grids, telecom

integration,

At the top of high-voltage transmission lines, a special optical cable integrating dual functions is silently

supporting the

Fiber optic ground wire (OPGW) is a fiber optic placed in the ground of overhead high voltage transmission

line to form a fiber optic

Fiber-optic cable A TOSLINK optical fiber cable with a clear jacket. These cables are used mainly for digital

audio connections

Pole carrying electricity, Cable TV, and telephone equipment (top to bottom), in New Zealand. Two pairs of

shoes can be seen

Overhead transmission lines are generally composed of foundations, towers, hardware, insulators, wires,

ground

And the cable of fiber optics on power lines uses the existing power line tower resources, and overhead wires

with the same tower

Overhead optical fibre cable systems have become a key factor in telecommunications networks used by

operators and power

OPGW cables are mainly used for transmission lines with a voltage higher than 110 kV. They can work with

the WDM devices, OTN
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Discover what OPGW cable (Optical Ground Wire) is, its technical structure, key benefits for power grids,

installation

18.1 Introduction Overhead lines are, in essence, air-insulated cables suspended from insulated supports with a

power transfer

Optical Ground Wire (OPGW) is a dual functioning cable, meaning it serves two purposes. It is designed to

replace traditional static /

I. What is aerial fiber optic cable? Aerial fiber optic cable, also known as overhead fiber optic cable, is a

specially designed cable that

As global demand for reliable power transmission continues to grow, innovative solutions like Optical Ground

Wire

Optical ground wire An optical ground wire (also known as an OPGW or, in the IEEE standard, an optical

fiber composite overhead
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