
LNG Pipeline Monitoring - Application Note 

LNG Pipelines Integrity Monitoring 

The integrity management of LNG and other refrigerated 
gas pipelines presents challenges that are quite unique. 
Their long length, high value, high risk and often difficult 
access conditions, require continuous monitoring and an 
optimization of maintenance interventions. The main con-
cern for pipeline owners comes from possible leakages that 
can have a severe impact on the environment and put the 
pipeline out of service for repair. Leakages can have diffe-
rent causes, including excessive deformations caused by 
earthquakes, landslides or collisions with ship anchors, 
corrosion, wear, material flaws or even intentional damage. 
 
Leakages can be detected and localized using distributed 
fiber optic temperature sensors. Refrigerated liquid and gas 
pipelines generate a cold spot due to gas pressure relaxa-
tion. These localized thermal anomalies can be detected by 
a Distributed Temperature measurement system such as 
DiTemp, which provides good spatial, time and temperature 
resolution. 
 
Furthermore, it is often possible to detect damage before a 
critical state is reached. The monitoring solutions are ideally 
suited for these tasks. Measuring distributed or localized 
strain via fiber optic distributed strain sensing DiTeSt, MuST 
FBG quasi-distributed sensor chains or SOFO / MuST long 
base deformation sensors detects the increased stresses 
caused by external actions such as landslides and 
earthquakes, or internal causes such as cross-section re-
duction due to corrosion and wear.  
 
Finally, DiTemp distributed temperature and DiTeSt strain 
monitoring can detect third party intrusion before any da-
mage is done to the pipeline. 
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THE SUREST WAY TO DETECT THE PRECISE LOCATION 

OF ANY LEAKS OR STRUCTURAL ANOMALIES, IN LONG 

PIPELINE LENGTH - JETTY AND EXPORT LINE - AND 

PROVIDE TOTAL INTEGRITY THROUGHOUT YOUR PIPE-

LINE NETWORK, ENSURING EFFICIENT, SAFE AND   

SECURE OPERATION. 



FIBER OPTIC LEAK DETECTION 
 
The basic principle of pipeline leakage detection through the 
use of distributed fiber optic sensing relies on a simple concept: 
when a leakage occurs at a specific location along the pipeline, 
the temperature distribution around the pipeline changes. This 
change in temperature is localized both in space (a few meters 
around the leakage location) and in time (the onset of the leak).  
The origin of the temperature disturbance around the pipeline 
depends on the type of pipeline and its surroundings.  
 

As product leaks from a pipe it can cause temperature differentials due to 
differences with ambient conditions or Joules Thompson effect.  
 

In a gas-carrying or liquefied gas-carrying pipeline, when a 
leak occurs at a location along the sensing line the Distributed 
Temperature System (DTS) system will detect a localized tem-
perature drop or “cold spot”. The gaseous substance flowing 
through the pipeline is cooled down by the pressure release 
through the leaking pipe section and cools the pipe section and 
the surrounding area. It is also possible to observe a hot-spot 
when a leak occurs in a gas-carrying pipeline, for example, in a 
pipeline carrying water vapor.  
 
In a liquid-carrying pipeline, when a leak occurs at a location 
along the sensing line the DTS system will detect a localized 
temperature rise or “hot spot”. The liquid substance flowing 
through the pipeline is typically warmer than the structures 
adjacent the sensing line such that when the liquid escapes 
from the pipeline it tends to warm such structures. It is also 
possible to observe a cold-spot in the case of leaks from a 
liquid-carrying pipeline, for example, if the transported liquid is 
colder than the environment. 
 

Fiber optic leak detection system installed along pipeline route 

 
BENEFITS  
 
Benefits to the Health, Safety & Environment Manager:  
 
• Improved safety of infrastructure and to personnel  
• Enhanced system reliability through reduced downtime  
• Lower risk of environmental damage 
• Improved productivity  
 
Benefits at Operational Level: 
 
• Leaks will be detected quickly thus minimizing risk to opera-

tions personnel, neighbors and the environment.  
• The optic signals used for the leak detection are extremely low 

power and incapable of igniting flammable gases making then 
suitable for use in hazardous zones. 

• The sensing element is a passive fiber optic cable with a de-
sign life of over 30 years with minimal maintenance costs . 

• Micro leaks can be detected, allowing action to be taken early 
before leaks grow larger and cause potentially major catastro-
phes.  

• System is fully automated lowering operating costs with less 
risk of human error. It can interface with existing SCADA and 
industrial control system using standard protocols (electrical 
relays, OPC, Modbus). 

DiView Graphical User interface  
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STRUCTURAL INTEGRITY & INTRUSION DETECTION 
 
In areas where structural movement is anticipated (e.g. subsi-
dence, tectonic movement, landslides) structural integrity sen-
sors can also be integrated into the system. This system is very 
sensitive and can detect very small strains (less than 0.010 mm 
/ m), thus detecting any movements in the surrounding environ-
ment before this causes potential mechanical damages to the 
pipeline. 

Accurately locate pipe strain caused by buckling, hammer, structural fault, 
anchor drag or ground shift. 
 

Depending on cable configuration, this system can also be 
implemented for intruder detection and the precise location of 
any intrusion can be pinpointed and communicated to the con-
trol centre. 
 
FULL PIPELINE COVERAGE 
 
The leak detection cable is installed along the length of the 
pipeline and takes measurements every 1 m along the cable 
length. The system can be used on long distance pipelines with 
stations situated every 90 km along the pipeline. 

 
 

SYSTEM COMPONENTS 
 
The pipeline monitoring systems are based on a combination of 
sensing cables, measurement instruments and data processing 
software. Different cables are available for temperature sensing 
(normal and high temperatures), strain sensing and combined 
strain, and temperature sensing. The cables are designed to be 

installed on the pipeline surface or in its vicinity. The DiTeSt 
distributed strain sensing system and DiTemp distributed tem-
perature sensing systems can measure pipeline sensing cable 
with a length of up to 2 x 45 km (upstream and downstream).  
 
OPTICAL STRAIN MEASUREMENT TECHNOLOGIES 
 
1 - DiTeSt Distributed Strain Sensing 

2 - MuST FBG quasi-distributed Strain Sensor Chain 

3 - SOFO/MuST Long Base Standard Deformation Sensor 

Main advantages: 

- Fully and quasi-distributed, long base 

- Passive transducer  - no electrical supply - 

- Long cabling lengths up to several kilometers 

- Insensitive to external perturbations (electromagnetic fields, 

lightning, humidity, rain) 

 

 
 
 
 
 
 
 

DiTeSt SMARTprofile II distributed strain sensing cable installation 
 
 
 
 
 
 
 
 
 
 

MuST FBG strain sensor chain installation 
 
 
 
 
 
 
 
 
 
 

SOFO long base deformation sensor installation 
 
 

SOFTWARE PACKAGES / CONNECTIVITY 
 

Software packages detects leakages and strain anomalies, to 
display and publish the measurement results in a user-friendly 
interface, and to generate warnings when abnormal conditions 
are detected. Datasets are fully integrable in a third party Graph-
ical User Interface or DCS / SCADA. 
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DiTemp Harsh Distributed 
Temperature Sensor Readout 

Fabry-Perot conditioner for 
strain, temperature and  
displacement sensor 
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SOFO / MuST VII reading 
unit for SOFO deformation 
and FBG strain, temperature 
sensor 

LNG AND OTHER REFRIGERATED     
LIQUEFIED GAS PIPELINES 
INTEGRITY & SAFETY MONITORING 

Fiber Optic Temperature 
Sensing Cable 

SMARTProfile  Fiber Optic 
Strain Sensing Cable 

Hydro& Geo Fiber Optic 
Strain and Temperature 
Sensing Cable 

MuST FBG Fiber Optic 
Strain Sensor 

Long Base Fiber Optic De-
formation Sensor SOFO and 
MuST FBG 

DiTeSt DUAL Distributed 
Strain and Temperature     
Readout 

DiView software interface 

Other available Application Notes 

• FO Leak Detection for Dams and Dikes 

• Dam & Dike Instrumentation and Safety Monitoring 

• Tunnel Instrumentation & Structural Health Monitoring 

• Bridge Instrumentation & Structural Health Monitoring 

• Building Instrumentation & Structural Health Monitoring 

• Historical Monument Instrumentation 

• Geotechnical and Structural Monitoring 

• Nuclear Power Plant Instrumentation 

• FO Movement Detection in Tunnels 

• FO Leak Detection for Chemical Plants 

• FO Leak Detection for Pipelines 

• Storage Facility Instrumentation 

• LNG Pipelines Monitoring 

Services 

• System Design 

• Support on Installation 

• Commissioning 

• Data Management 

• Data Analysis 

• Cybersecurity 

Main Projects & Case studies (*) 

• Ravenna Small Scale LNG Terminal - Italy 

• Salalah Ammonia Export Pipeline - Oman 

• Fos s Mer Ethylene Terminal - France 

• Dunkirk LNG - France 

• Paradip Refinery Export Terminal - India 

• Katowice Hydrogen pipelines - Poland 

• Grain LNG Terminal - UK 

 

(*) Reference list on request 
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