
LNG Tank Monitoring - Application Note 

LNG AND OTHER REFRIGERATED     
LIQUEFIED GAS TANKS 
STRUCTURAL MONITORING, TANK 
MOVEMENT AND LEAK DETECTION 

We are leading expert in structural monitoring and offer a wide 
variety of sensors using leading-edge technology, particularly 
fiber optic sensing to monitor cryogenic storage tanks. We 
assist in identifying the best products for a defined project 

and budget. 

 

Benefits of Structural Health Monitoring 
and Leak Detection systems 
 
1 - Integrated solutions Deliver complete solutions, using a 
combination of sensing technologies. 
2 - Quality assurance Verify that new and existing structure 
performance meets design. 
3 - Safety assessment immediately following a major event 
Monitor condition after earthquakes, leakages or fires. 
4 - Optimized security and maintenance Provide Structural 
Health Monitoring data on the real condition of the tanks. 
5 - Remote access Structural Health Monitoring provides criti-
cal information such as temperature, movement or deformation 
due to thermal contraction/expansion of inaccessible locations 
inside the tanks. 
6 - Comply with regulations in many countries Government 
agencies around the world require Structural Health Monitoring 
be part of the design of such projects 
7 - Easy to integrate with other monitoring systems Our 
Structural Health Monitoring system works with almost any 
protocol such as Modbus, and can easily be hooked on any 
PLC used with other monitoring systems  
8 - Quick visualisation of points of interest Our HMI-like 
software can easily be used by technical staff; critical data is 
shown in a fully graphical mode 
9 - Rugged equipment Our sensors are designed for harsh 
environments such as extreme cold temperatures, heavy cons-
truction, rough manipulation, etc. 
 

INSTRUMENTATION AND SAFETY MONITORING                  

IS PERFORMED WITH INSTRUMENTS THAT MEASURE 

• Structural integrity of LNG tanks 
• Leaks in tank annular space 
• Underground LNG storage facilities deformation monitoring 

Dunkirk LNG Terminal, France 

PTT LNG Terminal, Thailand 

Use of Fiber Optic Sensing System for tanks and pipelines leak detection 

www.roctest.com 
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Structural sensors monitor the tank during construction, hydro-testing and normal operation. Strain and temperature sensors are embed-

ded in the concrete slab and walls and provide information on load / stress distribution. Settlement of the concrete slab is monitored by 

the use of an inclinometer probe that is manually inserted inside a pre-installed horizontal inclinometer casing. Other monitoring methods 

are also available to automate this task. Another parameters that are usually monitored are the inclination of the concrete outer wall of the 

reservoir using tiltmeters as well as axial and transverse movements of the outer wall using pendulums. Structural monitoring is a cost 

effective way to assess quality through construction and operation period. 

TANK STRUCTURAL HEALTH MONITORING: CONCRETE SLAB AND WALLS 

Once the hydro-test is completed and the stability of the tank is confirmed, there are always risks that on the long term, differential move-
ment (between the inner wall and the outer wall) within the tank occurred, mainly due to the weight of liquid inside the tank and succes-
sive loading and emptying cycles (changes of pressure and temperature distribution within the thank). Our unique solution, using intrinsi-
cally safe (IS) fiber optic sensors especially designed for this application, monitors that type of movement and isolate it from other struc-

tural movements that may influence the result. This sensor withstands cryogenic temperature (-169°C) on a permanent basis. 

TANK MOVEMENT MONITORING SYSTEM (TMMS) 

Strain gauges and temperature sensors Fiber Optic Strain Sensing Cable 

Horizontal inclinometer  to monitor settlement in concrete slab Pendulum on outer wall Tiltmeter on outer wall 

During construction / Hydrotest 
Long-term Permanent Monitoring 

 
Load and Thermal Distribution 

Settlement under the tank 
Inclination of concrete outer wall 

Axial and transverse movements of the outer wall 
 

Fiber Optic Strain and Temp Sensing Cable 
Strain Gauge / Inclinometer 

Tiltmeter / Pendulum  

Hydrotest  
Long-term Permanent Monitoring 

 
Differential movements between outer and inner wall 

Horizontal / Vertical / Rotational  
 

Fiber Optic Tank Movement Indicators 
Intrinsically safe 

Heavy duty construction 
Operating under cryogenic temperatures 

Top flange  Monitoring cabinet 
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Horizontal Displacement  Vertical Displacement Rotational Displacement  

Temperature within the tank is a critical parameter measured traditionally with multiple Resistance Temperature Detectors (RTD) inside 
the tank in order to get some kind of temperature profile of the tank during operation. Our Intrinsically Safe Fiber Optic Distributed Tem-
perature Sensor (DTS) provides an unparallel amount of information on temperature inside the tank with just a single fiber-optic cable 
installed at different levels along the perimeter of the tank. Leakage detection becomes, therefore, much more efficient as well as cost 

effective.   

 

 

Applications 

- Tank Slab Temperature Monitoring System 

- Tank Annular Space Spill Detection System 

 

Fiber Optic Distributed Temperature Sensing benefits 

- Sensing cable buried in the slab and/or installed in annular space  

- Visualization of temperature distribution 

TEMPERATURE MONITORING AND LEAK DETECTION 

In tanks the fiber is installed in the annulus of each double-wall storage tank to monitor for 

leaks through the inner wall. Fiber is also running in the conduits within the concrete slab 

bases to provide temperature distribution data to the heating control system. 

Client 

SCADA 

PLC 

DCS  

Control Room 

 

Electrical relays/Modbus/Ethernet/OPC 

Process Safety Monitoring 
Annular space / Concrete slab 
Cold / Hot Spot Localization 

 
Leak Detection in Annular Space 
Thermal Mapping of Tank Slab 

 
Fiber Optic Distributed Temperature Sensing 

Pinpoint leak location to within 1 meter 
Range > 10 km enabling extensive detection capabilities on 

sensing cable network connected to same system 
SIL 2 Rated 

Monitoring in hazardous zones (Atex) 

Monitoring cabinet installed in a control room 

Cold spill detection in annular space 

Sensing cable qualification 
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FIBER OPTIC LNG TANKS 
INSTRUMENTATION 
& SAFETY MONITORING 

Main Projects & Case studies (*) 

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 

Pendulum automatic readout 

Fiber Optic Displacement 
Sensors 

DiTemp Harsh Distributed 
Temperature Sensor Readout 

Junction box, cable gland 
with pass through for cable 
exit  

DiView software interface 
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Fabry-Perot conditioner for 
strain, temperature and  
displacement sensor 

ACCESSORIES AND READOUTS 

Embedded Strain gauge 

Fiber Optic Cryogenic 
Temperature Sensing 
Cable and Junction Box 

LNG AND OTHER REFRIGERATED     
LIQUEFIED GAS TANKS 
STRUCTURAL MONITORING, TANK 
MOVEMENT AND LEAK DETECTION 

Fiber Optic Temperature 
Sensing Cable 

Services 

• System Design 

• Support on Installation 

• Commissioning 

• Data Management 

• Data Analysis 

• Cybersecurity 

• Kitimat LNG - Canada 

• SLNG 2 - Singapore 

• Dunkirk LNG - France 

• PTT LNG phase 1 and 2 - Thailand 

• Cameron LNG - USA 

• Arzew GL3-Z - Algeria 

• Gulf LNG - USA 

• Canaport LNG - Canada 

• Freeport LNG - USA 

• Cartagena LNG - Spain 

• Huelva II, III, IV - Spain 

• Barcelona - Spain 

(*) Reference list on request 

Roctest Ltd, 
680 Birch Street 
St-Lambert, Quebec 
Canada J4P 2N3 

Phone       +1 450 465 1113 
Fax.           +1 450 465 1938 

Email  info@roctest.com 
Web    www.roctest.com 
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