
Longitudinal Differential Optical Cable

Article Overview

Longitudinal differential optical cables, often implemented as Optical Protection Ground Wires (OPGWs),

enable fast, reliable communication between relays for differential protection of power transmission lines.

Overview of Longitudinal Differential Protection

Longitudinal differential protection is a method used to protect power transmission lines by comparing

currents at both ends of a line. If a fault occurs within the protected zone, the differential relay detects the

imbalance and quickly isolates the faulted section, ensuring system stability and minimizing damage.

Traditionally, pilot wires were used to transmit signals between relays, but their use is limited to short lines

due to distance constraints and susceptibility to interference .

Role of Optical Cables

Optical cables, particularly OPGWs, replace pilot wires and overcome distance limitations. OPGWs serve a

dual purpose: they act as grounding wires for the transmission line and provide a high-speed communication

channel for voice, data, and relay signals . By using optical fibers, differential protection can be applied to

long transmission lines without the constraints of conventional pilot wires, enhancing both speed and

reliability of fault detection .

Construction and Features

Longitudinal differential optical cables are typically constructed with multiple fiber tubes filled with

water-blocking jelly, providing high fiber counts (up to 144 fibers) and flexibility for network integration .

They include metallic or non-metallic strength members and corrugated steel armoring for tensile strength,

mechanical protection, and rodent resistance. Flame-retardant PE insulation enhances fire resistance, making

them suitable for high-voltage transmission lines, trunk networks, and industrial applications .

Advantages

o Extended Line Coverage: Optical cables allow differential protection over long distances, removing the

limitations of pilot wires .

o High-Speed Communication: Optical fibers provide fast and secure data transmission between relays,

improving fault detection and tripping times .

o Dual Functionality: OPGWs combine grounding and communication in a single cable, reducing

infrastructure complexity .

o Durability: Armoring and insulation protect against mechanical stress, environmental hazards, and fire .
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Implementation in Protection Systems

Modern differential relays, such as GRL150 or SIPROTEC 7SD82, can utilize direct fiber optic links for

communication. These systems support numerical phase-segregated protection, overcurrent and ground fault

detection, and integrated monitoring of the communication channel. Optical communication ensures reliable

operation even for lines up to 20 km or more, with fast tripping times and enhanced security against faults .

Summary

Longitudinal differential optical cables are a critical component in modern power system protection. By

replacing pilot wires with OPGWs, utilities achieve fast, reliable, and long-distance differential protection,

while also benefiting from the mechanical and environmental robustness of optical cable construction. This

technology ensures operational continuity, reduces downtime, and enhances the safety and efficiency of

high-voltage transmission networks .

Differential Group Delay (DGD) Asymmetry in the refractive index creates a delay between the PSP (DGD).

DGD causes an optical

This module compares the points defined by the differential currents in phases L1, L2 and L3 separately and

the restraint current with

An alternative principle for line protection that is quickly becoming the norm is differential protection.

This document outlines the specifications for a single-mode optical fiber and cable designed for use around

Andrew File System (AFS) ended service on January 1, 2021. AFS was a file system and sharing platform

Differential Current Protection Zones The concept of protection zones is a very important one in protective

relaying, and finds

Power differential relay was proposed recently as a practical relaying scheme for transmission systems. In this

paper,

In this paper, we propose a longitudinal directional differential protection method based on variable slope

multi-stage delay, which

Fiber Optic Patch Cable Types and How to Choose the Right One? Fiber optic cables come in various types

based on
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This paper explains a new, earth fault-sensitive algorithm for the longitudinal differential protection of

transmission

Optical transmission links are generally composed of optical fibers, optical amplifiers, and optical filters. In

this paper,

The paper presented an algorithm for longitudinal differential protection of transmission lines. An electric

power model

Considering the frequency range of broadband services such as integrated services digital network (ISDN),

asymmetric digital

RED615 is a phase-segregated, two-end, line differential protection and control IED harmonized for overhead

line and cable feeders.

Explore different types of fiber optic cables, from single mode to armored and LC uniboot options. Learn how

to

Fiber optic line differential protection for overhead lines and cables. Fast, selective protection with integrated

recorders and

Web: https://in-au.co.za

Page 3/3


