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safety / risk / hazard 
fire safety

Directive (EU) 2016/798 on railway safety / Regulation (EU) 2013/402 

on the common safety method for risk evaluation and assessment

DIRECTIVE (EU) 2016/797 on the interoperability of the rail system

ANNEX III ïESSENTIAL REQUIREMENTS

Chosen general requirements

Rolling Stock specific chosen requirements (key ones from fire safety point of view)

..
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safety engineering 
basics
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Risk assessment

Response to risk

Risk analysis

ÅDefining system

ÅHazard identification

ÅComputing risk level

Risk evaluation

Risk treatment
(actions in case of risk)
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[source: EN 50126-1]

three possible approaches 
to risk assessment 

Similar reference system

Codes of Practice 

for fire safety

ü TSI LOC&PAS ïrolling stock (RST)

ü TSI SRT - tunnels

ü EN 45545-1 to -7 ïmaterials (devices)

ü EN 50553 ïrunning with fire (via tunnels)

ü RAMS standards (partly)

Explicit risk estimation 

also for fire safety

ü Regulation 402 ïCSM RA

ü RAMS standards (EN 50126-1 & -2

supported by 50128, 50129 & 50159)

o SIL levels & TFFR & THR values

o frequeency/severity approach

specific for railway applications

ERECoP
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4.2.5.3.5  Safety requirements 

(1)ófailure in the passenger alarm system leading to the impossibility for a passenger to initiate 

the activation of brake in order to stop the train when train departs from a platformô, 

(2)ófailure in the passenger alarm system leading to no information given to the driver in case of 

activation of a passenger alarmô, 

4.2.5.5.9  Door emergency opening 

Safety requirement: 

(4) For the scenario ófailure in the internal emergency opening system of two adjacent doors 

along a through route (as defined in clause 4.2.10.5 of this TSI), the emergency opening system 

of other doors remaining availableô,

it shall be demonstrated that the risk is controlled to an acceptable level considering that 

the functional failure has typical credible potential to lead directly to ósingle fatality and/or 

severe injuryô. 

The demonstration of conformity (conformity assessment procedure) is described in 

clause 6.2.3.5 of LOC&PAS TSI. 

RAMS Standards

TSI LOC&PAS as CoP
regarding fire safety

hot events scenarios
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Ç EN 50128:2011 Railway Applications -

Communication, signalling and processing 

systems - Software for railway control and 

protection systems

Ç EN 50129:2018 Railway Applications ï

Communication, sygnallingand processing 

systems ïSafety related electronic systems for 

signalling 

Ç EN 50159:2010 Railway Applications -ï

Communication, sygnallingand processing 

systems ïSafety-related communication in 

transmission systems

[source: EN 50129]

Ç EN 50126-1:2017 Railway Applications ïThe Specification and Demonstration of Reliability, Availability, 

Maintainability and Safety (RAMS) ïPart 1: Generic RAMS Process

Ç EN 50126-2:2017 Railway Applications ïThe Specification and Demonstration of Reliability, Availability, 

Maintainability and Safety (RAMS) ïPart 2: Systems Approach to Safety

RAMS standards 
as CoP and as ERE
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[source: EN 50126-1]

RAMS Lifecycle (3&4 are 
risk assessment phases)



5-th International Conference MODERN TRENDS OF FIRE PROTECTIONIN ROLLING STOCK

Correspondance tables shown in RAMS standards require both railway duty holders and 

railway industries to apply both EN 50126-1 and EN 50126-2 taking into account all 

requirements for ensuring both safety as well as reliability & availability.

How to apply 
RAMS standards 1/3

[source: EN 50126-1]
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railway duty holder

body with the overall accountability for 

operating a railway system within the 

legal framework

Note 1: Railway duty holder 

accountabilities for the overall system or 

its parts and life cycle activities are 

sometimes split between one or more 

bodies or entities. For example:

üð the owner(s) of one or more 

parts of the system assets and 

their purchasing agents;

üð the operator of the system;

üð the maintainer(s) of one or 

more parts of the system.

Note 2: Typically the railway duty 

holders are railway undertakings and 

the infrastructure managers. Such splits 

are based on either statutory 

instruments or contractual agreements. 

Such responsibilities are defined at the 

earliest stages of a system life cycle.

[source: EN 50126-1]
[source: 

EN 50126-2]

How to apply 
RAMS standards 2/3

Railway industries

provide hazard control by

- risk analyses

- risk evaluation 

Railway duty holders 

provide risk assessment by

- risk analyses

- risk evaluation 
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Three different categories of Safety 

Case can be defined in accordance with 

these types of development, namely: 

Generic Product Safety Case (GPSC), 

Generic Application Safety Case 

(GASC) and Specific Application Safety 

Case (SASC).

For example in cases where there are several 

similar specific applications (e.g. based on the 

same process of configuring generic products), a 

Generic Application Safety Case can be 

produced, describing the system before its 

configuration in relation to the application under 

consideration and justifying the rules for 

configuring the generic product, products of 

generic applications to specific applications or 

classes of applications. The Specific Application 

Safety Cases can then be written on the basis of 

the Generic Application Safety Case. Several 

aspects (and related sections of the safety case) 

may be omitted if not applicable because already 

covered in the Generic Application Safety Case. 

Either GASC or SASC shall contain a justification 

of the safety of the process used for configuring 

the generic application to specific applications or 

classes of applications.

[source: 

EN 50129]
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