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Article Overview

Fiber optic cables can serve as continuous sensors along pipelines, enabling real-time detection of leaks,
intrusions, and structural anomalies with high accuracy.

Overview of Fiber Optic Pipeline Monitoring

Fiber optic sensing transforms a standard optical cable into a distributed sensor that monitors pipelines
continuously over long distances. This technology, known as Distributed Fiber Optic Sensing (DFOS),
includes three main methods: Distributed Acoustic Sensing (DAS), Distributed Temperature Sensing (DTS),
and Distributed Strain Sensing (DSS), each capable of detecting specific pipeline events such as leaks,
vibrations, or structural strain .

0 DAS detects acoustic signals and vibrations along the pipeline, identifying third-party intrusions, digging, or
flow anomalies. Advanced DAS systems can quantify acoustic signals and strain amplitude over extended
distances, improving signal-to-noise ratio and detection range .

o DTS measures temperature variations along the pipeline, detecting hot or cold spots caused by leaks,
escaping gas, or thermal anomalies. It also supports heat tracing and flow assurance monitoring .

0 DSS monitors strain along the pipeline, providing insights into mechanical stress, deformation, or potential
structural failures.

Real-Time Leak and Intrusion Detection
Fiber optic systems provide continuous, real-time monitoring with thousands of sensing points along the
pipeline. This alows operators to detect leaks as small as 0.1% of pipeline volume within minutes and

accurately locate them within 10 meters . The technology also identifies pipeline intrusions, sabotage attempts,
landslides, or unauthorized digging, enhancing safety and reducing downtime .

Installation Considerations

Proper installation is critical for effective monitoring. Outdoor fiber optic cables are typically armored to
protect against mechanical damage, rodents, and environmental stress, while maintaining sensitivity to
temperature, vibration, and strain changes . ANSI/ICEA standards guide the selection of outdoor or
indoor-outdoor cables to ensure durability and performance in pipeline environments.,

Benefits of Fiber Optic Pipeline Detection

o Early detection of leaks and intrusions, reducing environmental and financial risks.

0 Continuous monitoring over hundreds of kilometers, minimizing the need for manual inspections.
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o Integration with pipeline management systems, enabling predictive maintenance and regulatory compliance .
0 Reduced operational costs by replacing multiple point sensors with a single distributed sensing system .

Applications

Fiber optic monitoring iswidely used in oil, gas, hydrogen, and CO2 pipelines, aswell asin refineries, storage
facilities, and processing plants. It is particularly valuable in remote or high-risk areas where conventional
monitoring is challenging . In summary, fiber optic cable-based pipeline detection provides arobust, real-time,

and highly sensitive solution for monitoring pipeline integrity, detecting leaks, and preventing unauthorized
access, ensuring operational safety and asset protection.

L eakage monitoring is not limited to pipe systems and pipelines, i.e. structures that transport gases and

And that risks economic loss. Huawei"s Sensing OptiX Solution uses Distributed Fiber Optic Sensing (DFOS)
technology, deploying

In order to monitor pipelines using Distributed Acoustic Sensing (DAS), placing the fiber optic cable inside
the pipe

Distributed Fiber-Optic Sensing System Detects Gas Pipeline Leakage Unlike traditional inspection methods,
DFOS isatechnology that can transform fiber optic cables into sensing cables, enabling
DALI usesfiber optics to detect leaks and intrusions, keeping your pipeline infrastructure secure.

Fiber optic leak detection is a highly sensitive method used to monitor pipelines. Fiber optic cables are
installed along

Based on the principles and characteristics of distributed fiber optic monitoring technology, this paper
introduces the

The Praetorian Fiber Optic Sensing System can be installed on a buried or unburied pipeline and can
immediately detect pipeline

Real-time pipeline integrity monitoring solution. Distributed fiber optic sensing DFOS, DTS (Temperature
Sensing), DAS (Acoustic

Fiber Optic Sensing Turns Existing Cables into Continuous Pipeline Leak Detectors
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All three of the distributed fiber optic sensing technologies can be used in monitoring pipelines, as each
provides unique insight into

In this work, we focused on the use of Distributed Fiber Optic Sensors (DFOS) based on Stimulated Brillouin
Scattering

Using the latest fiber-optic sensing technology for pinpoint accuracy and continuous 24/7 real-time
monitoring, our pipeline integrity

DNV isaleader in verifying distributed fibre-optic sensing (DFOS) systems for pipeline leak detection. These
systems use light

With its long fiber optic monitoring capabilities, RaySense provides 100% coverage for long-range
applications with no gaps between
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