
The function of optical cables for
high-voltage power lines

Article Overview

Optical cables in high-voltage lines serve dual purposes: they provide high-speed communication for

monitoring and control while also enhancing system safety through grounding and lightning protection.

Communication and Monitoring

Optical cables, typically made of glass or plastic fibers, transmit data as pulses of light and are integrated into

high-voltage lines alongside power conductors. While the conductors carry electricity, the optical fibers carry

operational data such as temperature, strain, system load, and fault conditions. Advanced applications like

Distributed Temperature Sensing (DTS) and Distributed Acoustic Sensing (DAS) allow a single fiber optic

cable to function as thousands of virtual sensors, enabling operators to detect hotspots, locate faults, and

monitor external disturbances like excavation near underground cables . This transforms a traditional power

line into an intelligent, self-monitoring system, which is essential for modern smart grids and renewable

energy integration .

Types of Optical Cables in High-Voltage Systems

o OPGW (Optical Fiber Composite Overhead Ground Wire): Combines the functions of a conventional

overhead ground wire and a communication optical cable. It contains optical fibers in a tubular structure

surrounded by steel and aluminum layers. OPGW protects phase conductors from lightning strikes while

providing high-speed data communication .

o OPPC (Optical Power Phase Conductor): Integrates optical fibers directly into the phase conductors,

allowing simultaneous power transmission and communication. These fibers are insulated from electrical

interference and are typically single-mode for long-distance links .

o OPAC (Optical Power Attached Cable): A lightweight, all-dielectric cable attached to existing conductors to

expand communication capacity without adding significant weight .

Safety and Grounding

Optical cables like OPGW also serve as grounding wires, diverting lightning strikes and fault currents safely

to the earth. This dual functionality reduces the need for separate installations, lowers maintenance costs, and

improves overall system reliability . The optical fibers themselves are electrically insulated, ensuring secure

and uninterrupted data transmission even in high-voltage environments .

Advantages

o Real-time monitoring and fault detection along transmission lines

o Enhanced grid operation, including load balancing and remote substation control
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o Protection against lightning and electrical faults

o Integration with smart grid technologies for renewable energy management

o Reduced need for separate communication infrastructure, lowering long-term costs In summary, optical

cables in high-voltage lines act as the nervous system of modern power networks, combining communication,

monitoring, and safety functions to create more reliable, efficient, and intelligent energy infrastructure.

One of the effective ways to ensure the reliable operation of high and ultra-high voltage cables with

cross-linked polyethylene is to

Fiber optic cables are often used to transmit data and control signals in environments where high-powered

motors,

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

supporting the

OPAC (optical power attached cable) is a type of fiber optic cable that is installed by attaching to a host

Explore the high-voltage power lines in electricity transmission. Learn about working principles, safety

measures,

Electrical equipment that fulfills responsible functions in high voltage, high power systems should be

supervised

Experience has shown that where new power cables are being laid in the ground, separate fibre-optic cables in

the same trench are

OPGW (Optical Ground Wire) is a kind of cable that comprises the dual functions of grounding and fiber

optic

OPGW cables are essential for high voltage power lines because they integrate the functions of a traditional

ground

A fiber optic cable is a long-distance network telecommunications cable made from strands of glass fibers that

uses

Learn how high-voltage power lines transmit electricity across long distances, what they''re made of, and what

the
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Fiber optic cables are the nervous system of modern high-voltage networks. By combining data and power in

one system, these fiber

OPGW cables enhance power line efficiency by providing mechanical strength, effective lightning protection,

and high

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

installation

Discover the essential features of high-voltage power cables, including their complex structure, voltage

Insert Image: Production line of high voltage power cables with labeled stages. New Products, Technologies,

and Innovations New
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