-
pc 3
[ 3
-

EML Selection Guide for Oil Pipeline
== SOLAR . \Monitoring-Grade Optical Line Terminals

-

Article Overview

EML lasers are ideal for long-reach, high-speed optical links in pipeline monitoring systems, offering precise
modul ation and compatibility with distributed fiber optic sensing technologies.

Key Considerations for EML Selection

1. Modulation Speed and Data Rate EML lasers integrate a laser and modulator on a single chip, providing
clean high-speed modulation suitable for long-distance fiber links. For pipeline monitoring OLTs, which often
require real-time data transmission from DAS, DTS, or DTSS sensors, EMLs support high-bandwidth signals
necessary for accurate detection of leaks, third-party intrusions, and structural stress events . 2. Transmission
Distance and Reach EML lasers are optimized for medium to long-range links, typically tens of kilometers,
making them suitable for oil and gas pipelines that span remote areas. Unlike VCSELSs, which are limited to
short-reach applications, EMLs maintain signa integrity over long fiber runs, ensuring reliable
communication from field sensors to central monitoring stations . 3. Wavelength and Fiber Compatibility
Select EMLs with wavelengths compatible with the fiber type used in the pipeline monitoring system.
Standard single-mode fibers for DAS, DTS, and DTSS systems typically operate in the C-band (1530-1565
nm), which aligns with EML performance for low attenuation and minimal dispersion over long distances . 4.
Reliability and Environmental Tolerance Pipeline monitoring-grade OLTs operate in harsh environments.
EMLs should have high thermal stability, low jitter, and robust packaging to withstand temperature
fluctuations and vibrations along pipelines . Redundant EML configurations can enhance system reliability for
continuous 24/7 monitoring. 5. Integration with Multi-Parameter Sensing Systems Modern pipeline
monitoring solutions, such as those from FEBUS, SLB, and AP Sensing, use multi-parameter fiber optic
sensors that measure temperature, strain, and acoustic signals simultaneously . EMLS must support
high-fidelity signal transmission to ensure accurate real-time data from DAS, DTS, and DTSS interrogators to
the OLT. 6. Cost and Availability EMLSs are more expensive and harder to source than CW or VCSEL lasers.
When planning OLT deployment, consider supply chain constraints and potential alternatives like CW lasers
with external modulators if cost or availability isalimiting factor .

Practical Recommendations

0 Use EML s for long-distance, high-speed monitoring links where real-time detection of leaks, intrusions, or
structural stressis critical.

o Pair EMLs with C-band single-mode fibers to maximize reach and minimize signal degradation.

o Ensure thermal and mechanical robustness to maintain continuous operation in pipeline environments.

0 Consider multi-parameter interrogator compatibility, ensuring the EML supports simultaneous DAS, DTS,
and DTSS data streams.

o Plan for redundancy in critical pipeline sections to prevent downtime in case of laser failure. By carefully
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selecting EML lasers based on these criteria, pipeline operators can achieve reliable, high-performance optical
line terminals that support comprehensive, real-time monitoring of oil and gas pipelines, enhancing safety,
operational efficiency, and environmental protection .

Pipelines, as critical infrastructure in energy transmission, municipal facilities, industrial production, and
Specialized

By using our fiber-optic pipeline monitoring technology, you can determine the velocity of pigs. As a result,
you can calculate pig

Pipeline integrity monitoring systems SLB"s pipeline integrity monitoring systems--part of the Optig(TM)
fiber-optic solutions

Electromagnetic Location Surveys (EML) and Ground Penetrating Radar (GPR) have been widely used for
mapping

Subscribe to our email newsletter and stay up to date with the current OCIMF news. Subscribe

Management of gas data with the device scheduler and EFM log up-loader Schedule and monitor gas
nominations Monitor the line

EML, because of the nature of the technigue (slightly more invasive) and how we apply

This paper reviews various smart pigs used in steel oil and gas pipelines and classifies them according to
pipeline

In response to the need to improve the safety of oil terminals, ECE member countries de-cided to develop
safety guidelines and good

Oil and gas pipeline monitoring: rea-time remote detection of leaks, ground movement and third-party
intrusion. Power grid

The EM Pipe Scanner electromagnetic (EM) casing inspection tool uses 18 pad sensors to quantitatively
Oil &amp; Gas fiber optic solutions for 2025 ensure safe, real-time monitoring and compliancein

For decades, Emerson has been aleading provider in the oil and gasindustry, delivering innovative

Page 2/3



EML Selection Guide for Oil Pipeline
Monitoring-Grade Optical Line Terminals

-
-

-
‘:f:;- SOLAR :ro.

ot

This article reviews distributed fiber-optic sensing applications in the oil and gas industry, highlighting
advancements and benefitsin

MTIS is described as part of an efective terminal safety management system in the Marine Terminal
Management and Self

Therefore, ensuring safety and implementing effective pipeline integrity management (PIM) is crucial. In-line
inspection
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