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LNG Pipelines Integrity Monitoring 

The integrity management of LNG pipelines presents chal-
lenges that are quite unique. Their long length, high value, 
high risk and often difficult access conditions, require conti-
nuous monitoring and an optimization of maintenance inter-
ventions. The main concern 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 different causes, including excessive 
deformations caused by earthquakes, landslides or colli-
sions with ship anchors, corrosion, wear, material flaws or 
even intentional damage. 
 
Leakages can be detected and localized using distributed 
fiber optic temperature sensors. LNG and gas pipelines 
generate a cold spot due to gas pressure relaxation. These 
localized thermal anomalies can be detected by a Distri-
buted Temperature measurement system such as DiTemp, 
which provides good spatial, time and temperature resolu-
tion. 
 
Furthermore, it is often possible to detect damage before a 
critical state is reached. The Smartec’s solutions are ideally 
suited for these tasks. Measuring distributed or localized 
strain detects the increased stresses caused by external 
actions such as landslides and earthquakes, or internal 
causes such as cross-section reduction due to corrosion 
and wear. Finally, distributed temperature and strain moni-
toring can detect third party intrusion before any damage is 
done to the pipeline. 
 
 

THE SUREST WAY TO DETECT THE PRECISE LOCATION 

OF ANY LEAKS, IN LONG DISTANCE LNG PIPELINES AND 

PROVIDE TOTAL INTEGRITY THROUGHOUT YOUR PIPE-

LINE NETWORK, ENSURING EFFICIENT, SAFE AND SE-

CURE OPERATION. 
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MONITORING GAP WITH EXISITING TECHNOLOGY 

Typically leaks are not detected until the amount of leakage is 
large. By this time significant environmental damage may al-

ready have occurred. 

Even when conventional systems detect a leak, they are not 
able to pinpoint the location - leading to further delays and 

further expenses due to loss of product. 

Certain leak detection and inspection systems are used on a 
intermittent basis. If a leak occurs in between inspections, this 
will not be detected and critical safety levels may have been 

reached. 

 

 

FIBER OPTIC LEAK DETECTION 

Smartec’s leak detection and localization system is extremely 
sensitive and able to detect leaks of less than 1 litre. With the 
regular updates the system provides; you will be notified while 
the leak is still manageable. 
Leaks can be pinpointed to within 1 m with this technology. 
This rapid location minimizes response time, and any potential 
excavation expenses in order to find and repair the leak. 
This technology is a permanent monitoring solution and conti-
nuously monitors at all points along the pipe at all times, provi-
ding complete pipeline integrity control. 
 
 
 

BENEFITS 

Benefits to Asset Manager:  
 
- Improved safety of infrastructure and to personnel  
- Enhanced system reliability through reduced downtime  
- Lower risk of environmental damage 
- Improved productivity  
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Benefits at Operational Level: 
 
- Any leaks will be detected quickly thus minimizing risk to opera-
tions personnel. The optical signal used for the leak detection is 
extremely low power and incapable of igniting flammable gases 
making it suitable for use in hazardous zones. 
- The sensing element is a passive fiber optic cable with a design 
life of over 30 years with minimal maintenance costs. 
- Small and micro leaks can be detected, allowing action to be 
taken early before leaks grow larger and cause potentially major 
catastrophes. Additional sensors can be used to monitor the 
structural integrity of the pipeline, alerting the operator to any 
movement in the pipeline that could potentially lead to mechani-
cal failure. 
- 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 (OPC, Mod-
bus, electrical relays). 
 
 

GAS DETECTION 

The system is based on temperature measurements using dis-
tributed fibre optic sensing technology and can be used to detect 

both liquid and gaseous leaks. 

In the event of a gaseous leak the temperature drop due to the 
expansion (Joules Thompson effect) is instantaneous and can 
be considerable (can be greater than -100°C). The system   
provides measurements as quick as 10 seconds and such rapid. 

In the event of gaseous leak, the temperature drops due to the gas 

expansion (Joules Thompson effect). 

As product leaks from a pipe it can cause temperature differen-

tials due to differences with ambient conditions or Joules Thomp-

son effect. 
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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 10 micro 
strain), thus detecting any movements in the surrounding envi-
ronment before this causes potential mechanical damage to 

the pipeline. 

Accurately locate pipe strain caused by buckling, hammer, struc-

tural fault, anchor drag or ground shift. 

 

Depending on cable configuration, this system can also be 
utilized for intruder detection and the precise location of any 
intrusion can be pinpointed and communicated to the control 

centre. 

 

 

FULL PIPELINE COVERAGE 

The leak detection cable is installed along the length of the 
pipeline and takes measurements every 1m along the cable 
length. The system can be used on long distance pipelines with 

stations situated every 90 km along the pipeline. 
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SYSTEM COMPONENTS 

The Smartec’s pipeline monitoring systems are based on a com-
bination of sensing cables, measurement instruments and data 
processing software. Different cables are available for tempera-
ture sensing (normal and high temperatures), strain sensing and 
combined strain, and temperature sensing. The cables are de-
signed to be installed on the pipeline surface or in its vicinity. The 
DiTemp measurement instruments can measure sensors with a 
length of up to 2 x 45 km (upstream and downstream).  
Software packages are available for detecting leakages of gas, 
fluids and multiphase pipelines, to display and publish the meas-
urement results in a user-friendly interface, and to generate 
warnings when abnormal conditions are detected. 
 

GIS maps can be used to highlight precise locations of events. 
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Smartec is the leading developer, manufacturer and supplier 
of innovative sensing technologies based on vibrating wire 
and fiber optic sensors for geotechnical and structu-
ral instrumentation.  
 

We are featuring a complete line of conventional sensor-
based solutions ranging from the ultra-robust traditional vibra-
ting wire technology to state-of-the-art fiber-optic technology 
used for the measurement and monitoring of geotechnical 
projects and structural health monitoring (SHM) of critical 
assets such as: dams, tunnels, mines, buildings, bridges, 
nuclear power plants and many other structures. 
 

Smartec offers a wide range of pressuremeters, rock dila-
tometers, laboratory and in-situ testing equipment for soil and 
rock.  

Smartec 

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 Tanks Monitoring 

SMARTProfile Distributed 
Temperature & Strain Sensor 

SOFO Deformation Sensor  
 

DiTemp Harsh Distributed 
Temperature Sensor Readout 

Fabry-Perot conditioner for 
strain, temperature and  
displacement sensor 

Distributed Temperature 
Sensor  

DiView software interface 

Services 

 System Design 

 Installation, Operation and Maintenance 

 Data Management 

 Data Analysis 

MuST FBG Strain Sensor  
 

MuST VII dynamic reading 
unit for FBG strain,      
temperature and           
displacement sensor 

ACCESSORIES AND READOUTS 
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