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Article Overview

A reserve in a power transmission line optical cable project typically involves installing extra cables or empty

ducts to ensure redundancy and rapid restoration of communication or power control in case of cable failure.

Concept of Reserve Cables and Ducts

In high-voltage transmission projects, a reserve cable or duct is an additional provision designed to "insure"

the communication or control line against failures. This can take the form of:

o Reserve cables: An extra cable laid alongside the main phases (ABC) to act as a backup. This is more

common with single-core cables and high-voltage lines (110-500 kV), allowing quick replacement if the

primary cable is damaged. However, it is less practical for transposed or three-core cables due to phase

alignment issues .

o Reserve ducts/pipes: Empty conduits or ducts installed during the initial project, sometimes with a cable

already inside. These are often used in extremely critical lines to allow future cable installation without major

excavation or tower modifications. For lower voltage lines (6-35 kV), pipe blocks with empty ducts are more

common, while for higher voltage lines, empty ducts are strategically placed for future expansion .

Optical Cable Types for Transmission Lines

Several types of optical cables are used in overhead transmission lines, each with different installation and

functional characteristics:

o ADSS (All-Dielectric Self-Supporting) cables: Installed independently from power conductors, suitable for

high-voltage lines, and allow simultaneous power transmission and high-speed data communication .

o OPGW (Optical Power Ground Wire): Combines a shielded conductor for lightning protection with

integrated optical fibers for communication. Installed at the top of towers, it protects fibers from electrical

interference and physical damage .

o OPPC (Optical Power Phase Conductor): Integrates optical fibers within phase conductors, allowing

communication along the same path as power transmission .

o OPAC (Optical Power Attached Cable): Lightweight dielectric cables wrapped around existing conductors,

often used to expand communication capacity without replacing existing lines .

Design and Installation Considerations

o Placement: Reserve ducts are often placed below the main cables, while ducts with pre-laid cables are

positioned higher for easier access .
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o Splicing and maintenance: Optical fibers in OPGW or OPPC cables are typically singlemode for

long-distance links, with splices protected in enclosures on towers or in substations .

o Future-proofing: Including reserve ducts or cables allows for rapid upgrades or replacements, minimizing

downtime in critical power and communication networks .

o Cost and complexity: While reserve provisions increase project cost and complexity, they provide

significant operational benefits in terms of reliability and maintenance efficiency .

Practical Implications

Incorporating a reserve in optical cable projects ensures that power grid communication networks remain

operational even during cable faults or maintenance. It is particularly important for substations, load dispatch

centers, and high-voltage transmission lines where downtime can have significant operational and economic

consequences . Proper planning of reserve cables or ducts, along with the selection of suitable optical cable

types, is essential for a resilient and future-proof transmission line network.

Transmission lines, which deliver power from power plants to electricity distribution

One of these options is presented in the photos. This solution was applied in Turkey on transition tower of

mixed cable

Route Design/Cable Laying Technologies for Optical Submarine Cables which displays the connectivity of

the submersible sys-tem

Open map of the world''s electricity, telecoms, oil, and gas infrastructure, using data from OpenStreetMap.

Analysis and Application of Optical Fiber Line Auto Switch Protection technology in Power Communication

Network Abstract: optical

They summarized the state of practice of fiber optic cables integration in high voltage corridors in the United

States power industry,

OPGW and ADSS fiber optic cables are both types of outdoor fiber optic cables, which are

Power line fiber optic cable are various composite cables and special optical cables that are used in power

How to reduce optical loss and ensure enough reserve budget for reliable and stable transmission over long

distance transmission?
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The experimental results show that when optical fiber nanotechnology is applied to power communication

Abstract: The analysis and research on construction technology of power transmission lines in complex

environments is proposed.

An Optical Ground Wire (OPGW) is a specially created cable that serves the purpose of protecting

transmission lines from fault

Pioneer Consulting, a subsea fiber optic telecommunications consulting and project management company,

was last year awarded a

Abstract The criticality of fibre-optic cable design for overhead power transmission line applications presents

a

An optical cable network constructed with light waveguide cables for one or more transmission systems

comprising a plurality of

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

replace traditional static /
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