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The Signaline Cold liquid gas detection system is specifically de-
signed to provide a highly sensitive and reliable solution for 

monitoring sudden leakage of liquefied (cryogenic) gas.  
 

Such leaks have the potential to lead to sudden catastrophic 

damage. Using unique patented technology Signaline Cold offers 
safety practitioners a completely new line of defence against 

cryogenic gas leaks. 
 

The system comprises an ultrasensitive intrinsically safe detec-
tion cable and control module. A rapid drop in temperature 

caused by a leak of liquefied gas onto the sensor cable is detect-

ed by the control module and will trigger an alarm. 
 

Installation and commissioning is extremely simple to achieve 
through automatic self calibration at switch on. 

 

Signaline Cold is particularly suited to the liquefied natural gas       
industry including LNG storage vessels, equipment and pipelines. 
 
  

Typical Applications include: 
  

 LNG floating roof storage tanks 

 LNG pipeline monitoring 
 LNG ship-to-ship transfer 

 Liquefied methane recovery plants 
 CO2 Cylinder leak monitoring 

 Bulk storage medical gas facilities 

 Bulk storage industrial gas plants 
 Tank base monitoring 

 
Key Features 
  Ex 'ia' intrinsically safe for use in Zones 0, 1 & 2 

  IP66 rated Polycarbonate/Polystyrene compact enclosure (W130mm x L130mm x D75mm) 

  Sensor Cable lengths from 10 to 150m (33ft to 500ft) 

  Maximum single zone length to 150m (500ft) 

  Optional Nylon extrusion available for increased chemical and mechanical protection 

  Automatic calibration of cable length for highest sensitivity 

  Continuous automatic calibration for slow variations in ambient temperature 

  Simple installation and operation 

  Volt-free n/o relay contact outputs for alarm situations 

  Opto-isolated n/c closed fault output opening on power loss, system malfunction or sensor cable   

fault  

Liquid Gas Leak Detection System Introduction 
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Introduction: Why Supplementary Detection is Vital 

Signaline Cold sensor cable is a highly specialised cable designed to detect a sudden drop in temperature 

anywhere along its length.  
 

Specifically it will detect the sudden accidental release of hydrocarbon cryogenic liquids such as liquefied 
natural gas (LNG). It will also detect other cryogenic liquids including liquid oxygen, nitrogen, helium,    

argon, hydrogen and carbon dioxide. 

 
A sudden accidental release of a flammable gas in liquid form is potentially catastrophic and thus the     

earliest possible detection of a liquid gas leak is paramount. 
 

The density of gases increases as temperature decreases and at -162ºC (-260ºF) natural gas liquefies. It is 
then known as Liquid Natural Gas (LNG) which will then flow like any other liquid. At these extremely low 

temperatures many common materials become brittle and easily shatter. Conventional gas detectors     

become inoperative as they cannot detect liquids and may be permanently damaged due to the excessively 
low and sudden drop in temperature.   

 
Given that LNG vaporises at temperatures above -162ºC, it might be assumed that LNG leaking into the 

open air will almost instantly vaporise and disperse with the resulting gas cloud being detected by        

conventional gas detectors. This assumption is wrong.  
 

When LNG collects in a pit, for example under an LNG storage tank open to atmosphere at normal ambient 
temperature, the liquid LNG will not instantly vaporise. This was demonstrated during a controlled release 

of LNG. A test pit was loaded with 30cms of LNG....under normal open air ambient conditions, the LNG 
would remain for some hours.1  

 
An accidental release of flammable gas at an LNG facility must be detected as rapidly as possible.2            

Signaline Cold is a useful tool in the detection of catastrophic leaks of cryogenic liquids. It is designed to   

complement the use of conventional gas detection methods, not replace them.  

 

Whilst gas detection can alert operators to LNG vapours, an earlier method of detecting cryogenic liquids 

is to provide [sensors] that will alarm once the LNG makes contact.3  Signaline Cold is the ideal method of 

detecting cryogenic liquids at the earliest opportunity. It is easy to install and commission, requires little 

maintenance and provides a highly cost effective early detection solution. 
 

How it works 
The system comprises of an ultrasensitive intrinsically safe detection cable and control module. A rapid 

drop in temperature caused by a leak of liquefied gas onto the sensor cable is detected by the control mod-
ule and will trigger an alarm. The following notes are designed to aid system design and the appropriate 

location of the cable and controller.  

 
 
References: 
1 Safety, sharing the experience. Institute of Chemical Engineers, page 10 paragraph 3.3, copyright BP International 

Ltd. 
2 Safety, sharing the experience. Institute of Chemical Engineers, page 66 paragraph 1, copyright BP International Ltd. 
3 Safety, sharing the experience. Institute of Chemical Engineers, page 66 paragraph 7.1 , copyright BP International 
Ltd.  
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Where to Install the Cable 

In the process of transporting and distributing LNG from the gas field to the consumer there is always a 

risk of spillage or leakage. It is vital to ensure leaks can be immediately detected at every stage of the  
supply chain.  

 
Signaline Cold should be installed in areas where leaking LNG is likely to flow. In the case of storage tanks, 

this would normally be at the bottom of containment pits or tanks. Other typical sources of potential leaks 

and spillages include piping, valves, transfer hoses and spool pieces, sample lines and containers,         
vaporizers and relief valve vents.  

 
This list is far from exhaustive and the physical location of the sensor cable will be dependent on the     

specific requirements of individual sites.  
 

The Signaline cable should be installed: 

 Below the risk, not above it as LNG is heavier than air.  

 As close to the risk as possible. 

 Away from equipment that is subject to a sudden reduction in temperature which is part of the normal 

working process. 
 Use Signaline thermally insulated fixings and clips to secure the cable in position.  

 
The software within the Signaline Cold controller will ignore sudden increases in temperature. If this is 

deemed to be a risk, the use of Signaline Heat sensing cables should be considered. 

System General Specification  

Controller capacity One length of Signaline Cold cable per controller 

Max cable length 150m (500ft) per controller 

Min cable length 10m (33ft) per controller 

Initial system calibration Automatic calibration of cable length for highest sensitivity. No  

special tools or equipment required. 

Continuous system calibration Automatic adjustment for changes in ambient temperature not  

exceeding a rate of 0.8°C/min. 

Max sensitivity Alarm occurs in less than 1 minute when 2% of cable length is     

subject to a temperature drop of at least 40°C at a rate equal or 
greater than  -20ºK/min. 

System re-set Interrupting the power supply for not less than 1 second. 

Reusability 

 

The sensor cable can be re-used following an alarm unless it is 

physically damaged. 

Hazardous area use The controller is certified for use in above ground zone 0, 1, & 2  

hazardous areas. Suitable intrinsically safe barriers must be used to 
interface the controller with power supplies and other equipment 

located in designated safe areas outside the hazardous area. Note 
that the I.S. Barriers must be located in the safe area.  
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Typical System Arrangement 

24 Vdc  supply 

Control 
 room  

I.S. Barriers 

Signaline 
Control 
module End of line unit 

Signaline liquid gas detection cable 

 
I.S. Alarms 
 
or 
 
Ex Proof Alarms 

Safe Area Hazardous Area 

Note: I.S. barriers, I.S. Alarms or Ex proof alarms are not required when sensing for liquid nitrogen, carbon dioxide and similar non 
flammable gasses. 
 
See data sheet for detailed system configurations 

Lead in 
cable 

Signaline  
UCB 

Operation 

The Signaline control module uses digital signal processing techniques to continuously monitor the entire 
length of the sensor cable, dynamically adjusting the threshold levels to maintain the highest sensitivity 

preventing false alarms. 
  

A rapid drop in temperature anywhere along the cable will trigger an alarm.   

 
For a greater change in temperature, a smaller portion of the cable is required to trigger an alarm.  

 
Typically, a 45°C (113°F) temperature change is required for 2% of the zone length to trigger an alarm. 

 
 


