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Preface

These instructions from the Swedish Gas Association contain the procedures for emergencies arising
during the transportation of liquid methane (LNG and LBG). They also include product knowledge 
concerning liquid methane, safety data sheets and a general description of the safety equipment 
present on the transport unit.

The instructions should be read by anyone associated with the transportation of liquid methane,
including suppliers, transport companies, police, emergency services and other emergency 
organisations.

The instructions describe the characteristics of liquid methane and the construction of the transport 
unit. They also describe five different emergency situations, as well as the procedures for dealing with 
them:

 Transport unit judged to be sound
 Transport unit leaking gas with no fire
 Transport unit leaking liquid with no fire
 Transport unit leaking with fire
 External fire affecting the transport unit. 

 

The following companies are associated with these instructions:
AGA Gas AB
FordonsGas Sverige AB
Gasnor AS
Liquiline AS
Skangass AS

Swedish Gas Association
Energigas Sverige
Box 49134
SE-100 29 Stockholm
Telefon 08-692 18 40
www.energigas.se
info@energigas.se

Stockholm, 2013-04-04
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1 Scope

These instructions from the Swedish Gas Association contain the procedures for emergencies arising 
during the transportation of liquid methane (LNG and LBG).

Transport refers to road and rail transport.

The instructions provide a basis for the emergency services and others on site, and supplement the 
RIB (Integrated Decision Support System) of the MSB (Swedish Civil Contingencies Agency).

These instructions do not contain the procedures for emergencies arising during loading and 
unloading.

Illustration of the scope.
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ADR European Agreement concerning the International Carriage of Dangerous 
Goods by Road. ADR-S is the Swedish version of the regulations issued by 
the MSB. The latest version is MSBFS 2011:1. 

biogas A liquid or gaseous fuel produced from biomass, whose energy content 
comes primarily from methane. 

cryogenic gas Gas which has been cooled to a liquid state.

LBG Liquefied Biogas

LBG is cooled, condensed biogas. LBG is 98-99% methane.

liquid methane Collective name for LNG and LBG.

LNG Liquefied Natural Gas

LNG is cooled, condensed natural gas. The quality of LNG varies depending 
on the source of the natural gas. Natural gas is made up of between 98.5 
and 99% methane and ethane combined, and has a methane content of 
between 85 and 99%.

MSB The Swedish Civil Contingencies Agency

natural gas A mixture of gases made up primarily of methane.

RIB Integrated Decision Support System

Information source for firefighters, police, transporters, healthcare 
professionals, coastguards and municipal officials.

RID International Agreement concerning the International Transport of 
Dangerous Goods by Rail. RID-S is the version of the regulations governing 
transport within Sweden. The latest version is MSBFS 2011:2

supplier Supplier of liquid methane.

transport unit Collective name for trailer, semitrailer, tractor unit with trailer or tank 
container. 

TPED (π) EU Transportable Pressure Equipment Directive.

2 Abbreviations and meanings

The following are terms and abbreviations used in these instructions, whose meanings may not be widely 
known and which are not explained in the main text. 
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3 Product knowledge - Liquid methane

In these instructions, liquid methane is used as a collective term for LNG and LBG. The chemical 
composition of the various types of LNG and LBG may vary somewhat, however this does not affect 
the way in which the product should be handled or the procedures to be applied in an emergency.

When methane is cooled to -162°C at atmospheric pressure, it changes from a gas to a liquid of 
approximately one 600th of its original volume. Liquid methane is a cryogenic gas which is stored 
under pressure if the temperature is higher than -162°C.

The following are some important product characteristics:

  Liquid methane is non-toxic, colourless and odourless.
  Liquid methane is only flammable in its gaseous state. In its gaseous state, methane has a narrow     

 flammability range. It can only burn if the methane content in the air is between 4 and 16% (see figure below).

Methane vapour pressure diagram

Flammability range

Flammability range of various substances.

Methane vapour pressure diagram
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Auto-ignition temperature

Auto-ignition temperature of various substances.

 Methane is flammable and can form flammable mixtures with air. In enclosed spaces it can also form  
  explosive mixtures.

 Methane is lighter than air at temperatures above -110°C. Small spillages of liquid methane quickly    
  gasify and rise. Larger spillages of liquid methane remain on the ground and evaporate. The  
 evaporation intensity depends on the substrate, the temperature and the area covered by the spillage.        
 The substrate eventually cools, reducing the evaporation. Typical evaporation values for liquid  
 methane spillages are shown in the illustrations below. 

  Methane can auto-ignite at 540°C if the methane content is within the flammability range.
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 Liquid methane has a lower density than water.

 If cold methane leaks, the water particles (moisture) in the air freeze and a white cloud forms. 
The leakage cools the surrounding area and displaces the oxygen, creating a risk of frostbite and 
anoxia. The gas itself is invisible, however the visible cloud gives an idea of the size and direction 
of the gas leak. 

Liquid methane on uncooled ground, approx. 200 m3/h/m 2.

Liquid methane on cooled ground, approx. 20 m3/h/m2.

Liquid methane on water, approx. 850 m3/h/m 2.
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4 Transport units

There are several different types of transport units for road or rail use. Below are four examples of 
transport units. The safety equipment on transport units for liquid methane is designed in accordance with 
the ADR agreement for road transport and the RID agreement for rail transport.

Tankers

Trailers
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Tank containers on railway wagons.

Liquid methane is stored and transported in its liquid state in cryogenic tanks at a specific positive 
pressure. A cryogenic tank consists of two pressure vessels manufactured in accordance with the 
TPED (π) directive. The inner tank is made from stainless material and designed to contain cryogenic 
gases (able to withstand -196°C). The outer tank is made from pressure vessel steel. The space bet-
ween the pressure vessels is filled with insulation (usually vacuum-installed perlite).

The companies associated with these instructions only use transport units with double vacuum- 
insulated tanks or other technology guaranteeing an equivalent or higher level of safety.
The tank’s construction with inner and outer pressure vessels is very strong, and the tank retains its 
insulating capability even if its outer container is damaged. If fire damages the outer vessel, the 
vacuum-installed perlite insulation between the two vessels protects the inner vessel from the effects 
of heat. If the outer vessel is damaged and there is no longer a vacuum between the vessels, the  
insulation continues to protect the inner vessel from the effects of heat.

The pressure in the tanks varies from 1-10 bar depending on the temperature of the liquid. When 
methane gas is cooled to -162°C and condenses to a liquid, its volume changes from around 600 
litres of gas to around 1 litre of liquid. The volume increase for liquid methane is relatively high as the 
temperature rises. The tanks are only filled to 95% capacity to allow space for the increase. The load 
capacity of transport units used for the distribution of liquid methane is between 8 and 30 tonnes. 
One tonne corresponds to approximately 2.2 m3 of liquid methane.

Tank containers on lorries.
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The transport unit’s control box contains pressure and level gauges.

The following applies in general to all transport units:

 All transport units have safety valves to prevent excessive pressure inside the tank.
 Blowoff pipes, which can be opened to discharge condensed liquid in the tank, lead out through the  

 top and rear of the transport unit.
 The tanks on the transport unit are equipped with a liquid level gauge which indicates the liquid level  

 in %.
 The tanks are equipped with pressure gauges which indicate the pressure in the tank.
 The tank construction provides a high level of passive fire protection.
 The shut-off valve closest to the tank is pneumatically controlled.
 All the shut-off valves are closed during transportation.
 The connector couplings on the tank and hoses are standard.
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5 Emergency procedures

The following section describes the procedures for emergencies arising during the transportation of 
liquid methane. The first three procedures (alerting and securing) apply to all situations. 

1. Alerting the emergency services and police (tel. 112)

 a. Driver first (also alert supplier) 
b. Public second

2. Alerting the supplier (see telephone list in appendix 1)

 a. Driver first 
b. Emergency services second

3. Secure an area 300 m around the incident

 a. Incident commander first 
b. Driver second (if incident commander is not on site)

4. Situation-specific measures

Who does what?

The driver calls 112 and if possible the supplier, and starts securing the area. The emergency services 
alert the supplier if the driver has not already done so. If the driver is not able to secure the area, this 
should be done by the incident commander if s/he is on site. 

The incident commander takes charge on arrival.

Situation-specific measures
Pages 13-17 cover five scenarios where the procedures are situation-specific. Decisions concerning 
procedures should be taken collectively by the incident commander, supplier and driver. The incident 
commander always takes decisions on site. 

Factors affecting the decision may include visibility, light, wind (direction and speed), rain, air tempera-
ture, topography, vegetation, ground, human activity, possible ignition sources and on-site competence 
and experience.

1. Incident commander

2. Driver

SECURE AREA

1. Driver

2. Emergency services

ALERT SUPPLIER

ALERT EMERGENCY
SERVICES 

AND POLICE

1. Driver 

2. Public
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5.1 Transport unit judged to be sound

Scenario:

 The transport unit has rolled or is standing upright and is judged to be sound.

Action:

— Seal off an area with a radius of approximately 100 m around the transport unit. The distance can be  
 modified following consultation between the incident commander and the supplier.
— Stop all engines and remove all ignition sources except for the transport unit from the sealed area.
— If possible, remove other vehicles containing hazardous cargo from the risk zone.
— Check whether the transport unit is damaged or leaking.
— Take the liquid level and pressure readings.
— The incident commander and supplier determine whether the transport unit can be recovered without  
 the need for special measures.
— Consult the driver, who has been trained to deal with this type of incident.
— If the transport unit’s condition allows it to be recovered, this should be done with extreme caution.
— Drive the transport unit to a suitable location and consult with the supplier regarding the best course of  
 action.
— If the transport unit is sound but its condition does not allow it to be lifted or towed, contact the supplier.  
 Let the supplier determine whether the damage to the transport unit will allow recovery.
— If the transport unit needs to be emptied, the procedure must be determined jointly by the incident 
 commander and the supplier.
— The supplier must authorise removal of the transport unit.
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5.2 Transport unit leaking gas with no fire

Scenario:

 The transport unit has rolled or is standing upright and there is confirmed leakage of methane gas  
 but not liquid methane.

Action:

— Seal off an area with a radius of at least 100 m around the transport unit. The distance can be 
 modified following consultation between the incident commander and the supplier.
— Stop all engines and remove all ignition sources except for the transport unit from the sealed area.
— If possible, remove other vehicles containing hazardous cargo from the risk zone.
— Spray the gas cloud with water to control and dissipate the gas.
— Determine whether the leak can be stopped by shutting off the gas supply.
— Note: gas is carried in the direction of the wind, which can create a risk of ignition. For this reason, 
 only authorised personnel should remain inside the sealed area.
— Determine the emission area and the gas concentration and modify the sealed area perimeter if 
 necessary.
— If the transport unit needs to be emptied, the procedure must be determined jointly by the incident    
 commander and the supplier.
— The supplier must authorise removal of the transport unit.
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5.3 Transport unit leaking liquid with no fire

Scenario:

 The transport unit has rolled or is standing upright and leaking liquid methane.

Action:

— Seal off an area with a radius of at least 300 m around the transport unit. The distance can be 
 modified following consultation between the incident commander and the supplier.
— Stop all engines and remove all ignition sources except for the transport unit from the sealed area.
— If possible, remove other vehicles containing hazardous cargo from the risk zone.
— Spray the gas cloud with water to control and dissipate the gas.
— Determine whether the leak can be stopped by shutting off the liquid supply.
— If gases from the liquid methane have ignited, stop spraying water on the leak. Water produces heat  
 and increases evaporation, which may in turn increase the intensity of the fire.
— Note: gas is carried in the direction of the wind, which can create a risk of ignition. For this reason,   
 only authorised personnel should remain inside the sealed area.
— Determine the emission area and the gas concentration and modify the sealed area perimeter if   
 necessary.
— If the transport unit needs to be emptied, the procedure must be determined jointly by the incident    
 commander and the supplier.
— The supplier must authorise removal of the transport unit.
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5.4 Transport unit leaking with fire

Scenario:

 The transport unit is leaking liquid and/or gaseous methane which is burning.

Action:

— Seal off an area with a radius of at least 300 m around the transport unit. The distance can be 
 modified following consultation between the incident commander and the supplier.
— Stop all engines and remove all ignition sources except for the transport unit from the sealed area.
— Do not attempt to extinguish the fire without first cooling the part of the transport unit exposed 
 to the radiated heat from the fire. Note: the water must not come into contact with the liquid 
 methane. Water produces energy, which increases evaporation and may in turn increase the 
 intensity of the fire. Note: extinguishing the leaking gases without shutting off the flow of gas 
 creates a high risk of reignition. As previously mentioned, the tank construction provides a high  
 level of passive fire protection.
— If possible, remove other vehicles containing hazardous cargo from the risk zone. If this is not 
 pos sible, these vehicles should also be cooled using water.
— Determine whether the leak can be stopped by shutting off the gas/liquid supply.
— If it is possible to extinguish the fire in order to allow the gas supply to be shut off, powder should  
 be used as an extinguishing agent.
— If the fire cannot be extinguished, allow the gas to burn while the tank is cooled, until the tank is  
 empty or the fire goes out.
— If the transport unit needs to be emptied, the procedure must be determined jointly by the incident  
 commander and the supplier.
— The supplier must authorise removal of the transport unit.
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5.5 External fire affecting the transport unit

Scenario:

 External fire affecting the transport unit. 

Action:

— Seal off an area with a radius of at least 300 m around the transport unit. The distance can be 
 modified following consultation between the incident commander and the supplier.
— Use water to cool the part of the transport unit exposed to the radiated heat from the fire. As 
 previously mentioned, the tank construction provides a high level of passive fire protection.
— Contain the fire if it can be extinguished.
— If possible, move the transport unit away from the source of the fire.
— If possible, remove other vehicles containing hazardous cargo from the risk zone. If this is not possible,  
 these vehicles should also be cooled using water.
— If the transport unit needs to be emptied, the procedure must be determined jointly by the incident    
 commander and the supplier.
— The supplier must authorise removal of the transport unit.
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6 Responsibility and information on site

Responsibility on site
 
The incident commander is responsible on site. S/he will obtain the necessary resources.

Information for press, radio and TV

It is vital that all information supplied to the press, radio and TV concerning the scope of the incident, 
the number of injured, the procedures in place, as well as any public warnings, are only issued by the 
incident commander or his/her designated representative.
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Telephone list

The companies listed below supply human resources and materials that can be used in emergency 
situations across the country.

The first call should be made to the company affected by the emergency.

APPENDIX 1

Company Location Tel. (24 hours)

AGA Gas AB Lidingö +46 (0) 20 99 60 00

FordonsGas Sverige AB Göteborg + 46 (0) 771 520 100

GASNOR AS Bergen, Norge +47 95 472 187

Skangass AS Stavanger, Norge +47 51 65 22 22
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APPENDIX 2

___________
Fotnot: Detta är ett exempel på ett säkerhetsdatablad. Aktuellt blad finns att få från respektive leverantör.
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APPENDIX 2

___________
Fotnot: Detta är ett exempel på ett säkerhetsdatablad. Aktuellt blad finns att få från respektive leverantör.
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APPENDIX 3
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APPENDIX 3
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APPENDIX 3
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APPENDIX 3



These instructions from the Swedish Gas Association
contain the procedures for emergencies arising during the 
transportation of liquid methane (LNG and LBG).

They also include product knowledge concerning liquid me-
thane, safety data sheets and a general description of the
safety equipment present on the transport unit.

The instructions should be read by anyone associated with
the transportation of liquid methane, including suppliers, 
transport companies, police, emergency services and other 
emergency organisations.


