
Monitoring of Communication Optical
Cables and Pipelines

Article Overview

Distributed fiber optic sensing (DFOS) enables real-time monitoring of pipelines and communication optical

cables, detecting leaks, intrusions, and structural anomalies with high precision.

Distributed Fiber Optic Sensing (DFOS) Technology

DFOS uses optical fibers deployed alongside pipelines as sensors to monitor vibrations, strain, and

temperature changes along the pipeline. Systems such as Huawei's OptiXsense EF3000-A50 and DALI

employ Distributed Acoustic Sensing (DAS) to detect events like leaks, intrusions, or unauthorized

construction activity in real time, providing 24/7 online monitoring and immediate alerts with high accuracy .

These systems can cover long distances, with some capable of monitoring up to 300 km using optical

amplifiers .

Signal Analysis and Event Classification

Advanced monitoring solutions integrate machine learning algorithms to classify pipeline events. For

example, hybrid frameworks combining 1D convolutional neural networks (1D-CNN) and support vector

machines (SVM) can distinguish between minor leaks, theft attempts, and human movement with 99.92%

accuracy and sub-millisecond inference latency . This enables rapid anomaly detection and reduces the need

for manual inspections.

Installation Considerations

Proper installation is critical for reliable monitoring. Optical cables must be mechanically protected while

remaining sensitive to vibrations and temperature changes. Standards such as ANSI/ICEA S-87-640 for

outdoor cables and S-104-696 for indoor-outdoor cables ensure durability and performance . Steel tape

armored or dual-jacket all-dielectric cables are commonly used for direct burial, providing protection against

environmental hazards and rodents while maintaining sensing capabilities .

Applications and Benefits

o Leak detection: Identifies micro-leaks and pressure changes in pipelines carrying oil, gas, or water .

o Intrusion detection: Detects unauthorized access or tampering along pipeline routes .

o Structural monitoring: Measures strain and temperature to prevent pipeline failures in landslide-prone or

seismic areas .

o Operational efficiency: Reduces non-revenue water losses, minimizes waste, and extends pipeline lifespan .

o Integration: Compatible with pipelines of any material and size, and can be installed without interrupting

Page 1/3



Monitoring of Communication Optical
Cables and Pipelines

operations .

Conclusion

Monitoring communication optical cables and pipelines using DFOS and DAS technologies provides a highly

accurate, real-time, and scalable solution for pipeline safety and operational efficiency. By combining robust

cable design, advanced signal processing, and machine learning-based event classification, operators can

detect leaks, intrusions, and structural anomalies promptly, ensuring continuous protection and optimized asset

management .

These cables and pipelines span vast distances, cross environmentally sensitive marine

However, in order to reduce the impacts of oil spillage on society it is very important to monitor pipelines for

the timely

These are the reasons why Pipeline Monitoring System (PMS) for the detection of leakage, ground movement,

Recently, fiber optic sensing technologies have gained increasing attention for their ability to provide

distributed, high

Fiber optic monitoring not only improves pipeline safety and efficiency but also plays a critical role in the

development of smart

The fiber-optic cable laying mode is mainly used with the pipeline channel laying communication cable for

information

The OptaSense pipeline monitoring system offers a variety of detector applications to

Enhancing Subsea Infrastructure Monitoring with Fiber Optic Sensing Subsea infrastructure is playing an

increasingly

Oil and gas pipeline monitoring: real-time remote detection of leaks, ground movement and third-party

intrusion. Power grid

From simple fiber optics installation to advanced real-time transient models, LDS technologies have evolved

to offer

Subsea infrastructure operators have deployed fiber optic cables along their pipelines, powerlines for many
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years. PrismaSubsea

Omnisens Lynx transforms a fiber optic cable into a continuous, real time monitoring system at minimal extra

cost. This technique

Enhance Pipeline Monitoring with Fiber-Optic Sensing (Download) Log in to download the PDF of this

article on how

Traditional sensors have limitations in all-round and real-time monitoring, while fiber optic sensors offer

several

Optical communication plays an important role in the power backbone communication network. As its only

carrier, optical cable

Ensure 24/7 pipeline safety with DFOS. Detect leaks, intrusions &amp; threats with AP Sensing''s fiber optic

monitoring solution for reliable

Web: https://bssoda.pl
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