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Foreword 

This document (EN 45545-7:2013) has been prepared by Technical Committee CEN/TC 256 “Railway 
applications”, the secretariat of which is held by DIN. 

This European Standard shall be given the status of a national standard, either by publication of an identical 
text or by endorsement, at the latest by September 2013, and conflicting national standards shall be 
withdrawn at the latest by March 2016. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights. 

This document supersedes CEN/TS 45545-7:2009. 

This document has been prepared under a mandate given to CEN by the European Commission and the 
European Free Trade Association, and supports essential requirements of EU Directive 2008/57/EC. 

For relationship with EU Directive 2008/57/EC, see informative Annex ZA, which is an integral part of this 
document. 

This series of European standards Railway applications — Fire protection on railway vehicles consists of: 

 Part 1: General; 

 Part 2: Requirements for fire behaviour of materials and components; 

 Part 3: Fire resistance requirements for fire barriers; 

 Part 4: Fire safety requirements for railway rolling stock design; 

 Part 5: Fire safety requirements for electrical equipment including that of trolley buses, track guided buses 
and magnetic levitation vehicles; 

 Part 6: Fire control and management systems; 

 Part 7: Fire safety requirements for flammable liquid and flammable gas installations. 

According to the CEN/CENELEC Internal Regulations, the national standards organisations of the following 
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech 
Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece, 
Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, 
Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United Kingdom. 
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Introduction 

EN 45545-7 has been developed from existing fire safety regulations for railway vehicles from the 
International Union of Railways (UIC) and different European countries. 

In using the Operation and Design Categories defined in EN 45545-1, the requirements laid down in this part 
take into account the current operating conditions for European public rail transport. 
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1 Scope 

This part of EN 45545 specifies requirements for flammable liquids and liquefied petroleum gas installations, 
e. g. for traction, auxiliary power units, heating or cooking, to cover the objectives defined in EN 45545-1. This 
part is not applicable to technical liquids themselves, e. g. hydraulic liquid and transformer oil, except where 
guidance is given as to dealing with spillages, leakage and spray generation. 

The measures and requirements specified in this European Standard aim to protect passengers and staff in 
railway vehicles by preventing a fire from occurring and spreading by leakage of flammable liquids or gases. 

It is not within the scope of this European Standard to describe measures for flammable gases, other than 
liquefied petroleum gases (LPGs). 

It is not within the scope of this European Standard to describe measures that ensure the preservation of the 
railway vehicles in the event of a fire. 

2 Normative references 

The following documents, in whole or in part, are normatively referenced in this document and are 
indispensable for its application. For dated references, only the edition cited applies. For undated references, 
the latest edition of the referenced document (including any amendments) applies. 

EN 10204, Metallic products — Types of inspection documents 

EN 15227, Railway applications — Crashworthiness requirements for railway vehicle bodies 

EN 45545-1:2013, Railway applications — Fire protection of railway vehicles — Part 1: General 

EN 45545-6, Railway applications — Fire protection of railway vehicles — Part 6: Fire control and 
management systems 

EN 50153, Railway applications — Rolling stock — Protective provisions relating to electrical hazards 

ISO 11014, Safety data sheet for chemical products — Content and order of sections 

3 Terms and definitions 

For the purposes of this document, the terms and definitions given in EN 45545-1:2013 apply.  

4 General system requirements 

There shall be a design assessment, and the following factors shall be considered: 

 possible sources and paths of leakage, and for LPG installations, there shall be means of detecting any 
leakage; 

 flammability characteristics of flammable liquids and gases including the effects of any combustible or 
absorbing materials; 

 

 possible ignition sources, including electrical faults, overheating of equipment, and malfunctioning of 
protective devices; 
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 means available for detecting, controlling or extinguishing a fire, such as stopping the flow of flammable 
liquids, shutting down equipment, fire resisting containment, or the use of extinguishing media. 

The design of flammable liquid, gas and LPG installations shall take into account relevant design load cases 
for static and dynamic conditions. 

Flammable liquid spray or any flammable atmosphere shall be prevented from coming into contact with 
potential ignition sources, e. g. hot surfaces or high power electrical switch gear. 

Leakage of fuel and oil shall be minimized under normal operation conditions.  

In each area where a flammable liquid or a flammable gas might escape, there shall be means to reduce: 

a) the probability of ignition; and 

b) the consequences if ignition does occur. 

Some materials that have a fire prevention function may be operating at an elevated temperature as a result 
of being near equipment operating at high temperatures (e. g. exhaust pipe insulation). In such cases, 
degradation of the material could impair its ability to perform its function, and its propensity to ignite may be 
increased. Care shall be taken to ensure that such materials will not degrade in this manner. 

Metal containers and pipes fixed permanently on railway vehicles or stored movable containers shall be 
electrically bonded to the rail via the vehicle structure in accordance with EN 50153. 

For each metal used for flammable liquid or flammable gas installations, certified material test reports or test 
certificates according to EN 10204 shall be submitted. 

When selecting materials used in the vicinity of equipment which may generate flammable liquids or gases, 
care shall be taken to ensure that the material surface cannot absorb these species.  

5 Flammable liquids and gas tanks 

5.1 General 

Tanks shall be built, located or protected so that they or their piping cannot be punctured or fractured by 
debris thrown up from the track. 

Tanks shall not be installed in: 

 energy absorption zones; 

 passenger areas; 

 luggage compartments; 

 driver’s cabs. 

For tanks that are divided internally by partition walls, the complete tank shall fulfil these requirements. 

5.2 Tanks for flammable liquids 

Tanks constructed to the following requirements are deemed to satisfy the minimum impact performance. If 
other materials are used, equivalent safety shall be demonstrated. 

The thickness of walls shall have a minimum according to Table 1. 
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Table 1 — Minimum thickness of walls 

Volume Steel Aluminium 

≤ 2 000 dm3 2,0 mm 3,0 mm 

> 2 000 dm3 3,0 mm 4,0 mm 
 

Tanks for flammable liquid shall be located and designed so that no ignition can occur at normal 
temperatures. 

The design of flammable liquid tanks shall ensure, as far as reasonably practicable, that during filling or 
draining or in the event of leakage from a tank or its pipe work, flammable liquids cannot: 

 come into contact with rotating machinery which might result in a spray; 

 be drawn into any device in suction e. g. ventilators and coolers; 

 come into contact with hot components, or electrical devices which may produce an electrical spark; 

 penetrate into layers of thermal or acoustic insulation material. 

Tanks for flammable liquids shall not be filled more than 90 % of their nominal volume. Filling limit indicators 
shall be provided. 

The output from a limit indicator device shall be easy to read from the filling position. 

To avoid confusion, the kind of appropriate flammable liquid shall be clearly labelled at or adjacent to the filling 
pipe of the tank. The labelling of the flammable liquid shall be given textual in accordance to safety data 
sheets according to ISO 11014. 

In the vicinity of the filling pipe the following danger signs shall be displayed: 

 danger sign P02 “No naked flames, no smoking” in accordance with Directive 92/58/EEC (see 
Figure A.1); 

 danger sign W01 “Warning of flammable liquids" in accordance with Directive 92/58/EEC (see 
Figure A.2). 

Design of the filler pipes or other openings shall ensure that flammable liquid shall not escape during normal 
operating conditions, taking into account any system movement as a result of suspension movements. 

5.3 Portable liquefied petroleum gas installation for catering purposes 

The LPG cylinders and the equipment to which they are connected shall be situated in the same railway 
vehicle. The coupling of LPG installations between several railway vehicles is prohibited. 

LPG cylinders shall be located in cylinder cabinets made from sheet metal. 

LPG cylinders shall be arranged upright inside a cylinder cabinet and secured in order to satisfy the crash 
worthiness scenarios defined in EN 15227. 

For catering areas, two cylinder cabinets are allowed per vehicle, each cylinder cabinet shall contain not more 
than two LPG cylinders with a maximum capacity of 14 kg each. When a railway vehicle is equipped with two 
cylinder cabinets, there shall be a gap of at least 8 m between the cylinder cabinets and they shall be on 
opposite sides of the railway vehicle. 
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