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safety / risk / hazard CIK

fire safety

Directive (EU) 2016/798 on railway safety / Regulation (EU) 2013/402
on the common safety method for risk evaluation and assessment

‘safety’ means freedom from unacceptable risk of harm;  ‘risk’ means the frequency of occurrence of accidents and
incidents resulting in harm (caused by a hazard) and the

‘hazard’ means a condition that could lead to an accident;  degree of severity of that harm;

DIRECTIVE (EU) 2016/797 on the interoperability of the rail system
ANNEX III'T ESSENTIAL REQUIREMENTS

Chosen general requirements
The design of fixed installations and rolling stock and the choice of the materials used must be aimed at limiting

the generation, propagation and effects of fire and smoke in the event of a fire.
Those materials must be selected, deployed and used in such a way as to restrict the emission of harmful and
dangerous fumes or gases, particularly in the event of fire.

The materials used in the trains and infrastructures must prevent the emission of fumes or gases which are
harmful and dangerous to the environment, particularly in the event of fire.

Rolling Stock specific chosen requirements (key ones from fire safety point of view)
The rolling-stock structures and those of the links between vehicles must be designed in such a way as to protect

the passenger and driving compartments in the event of collision or derailment.

Emergency exits must be provided and indicated.
Appropriate provisions must be laid down to take account of the particular safety conditions in very long

tunnels.
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three possible approaches
Smmeene 1O TISK @SSESSMeENt CI I(—

Hazard Identification and
classification

Broadly

acceptable risk Justify and document decision

Selection of risk
acceptance
principle

¥ ¥ ¥
Codes of Practice Similar reference systems Ex?hu,t risk Est'ma'.tm'.-'
C O P (qualitative or quantitative) E R E

Similar refergnce system
h

Codes of Practice Explicit risk estimation
. > Risk evaluation o .

for fire safety also for fire safety

U TSI LOC&PAS i rolling stock (RST) * i Regulation 402 i CSM RA

U TSI SRT - tunnels Safety requirements U RAMS standards (EN 50126-1 & -2

U EN 45545-1to -7 1 materials (devices) supported by 50128, 50129 & 50159)

U EN 50553171 running with fire (via tunnels) o SIL levels & TFFR & THR values

U RAMS standards (partly) [source: EN 50126-1] o frequeency/severity approach

specific for railway applications




TSI LOC&PAS as CoP
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4.2.5.3.5 Safety requirements hOt events scenarios

A)6failure in the passenger alarm system | ead]
the activation of brake i n order to stop the
2)6f ailure in the passenger alarm system | ead]

activation of a passenger al ar mo,
4.2.5.5.9 Door emergency opening
Safety requirement:

4 For the scenario o6failure in the iIinternal e
along a through route (as defined in clause 4.2.10.5 of this TSI), the emergency opening system

of other doors remaining availabl ed,

it shall be demonstrated that the risk is controlled to an acceptable level considering that
the functional failure has typical credible p
severe injuryb?o.

The demonstration of conformity (conformity assessment procedure) is described in
clause 6.2.3.5 of LOC&PAS TSI.

RAMS Standards




RAMS standards C
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C EN 50126-1:2017 Railway Applicatiénkhe Specification and Demonstration of Reliability, Availability,
Maintainability and Safety (RANEB} 1. Generic RAMS Process

C EN 50126-2:2017 Railway Applicatiénkhe Specification and Demonstration of Reliability, Availability,
Maintainability and Safety (RANEB} 2. Systems Approach to Safety

A
Total Railway System :
|
Ty
Complete Railway Signalling I I [ I
System I ! ! |
| I | |
| I | I
C EN 50129:2018 Railway Applicatidns : | : :

. . . . | | |
Communicatiaygnallingnd processing Individual Subsystem : ! ! .
system$ Safety related electronic system EN50126-1-2 EN50128  EN50129 EN 50159
signalling (RAMS)  (Software)  (System Safety) (Communication)

Individual Equipment : : : :
: | | |

| | I |

| | | I

| | | I

| | |

\:/ Y Y "4

~ [source: EN 50129]
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RAMS Lifecycle (3&4 ar{
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L erosne [1ISK @SSESSMENt phases)
at O
7~ lon, mat
Concept 1 Operation, maintenance, 41 Decommissioning 12
performance monitoring
\ g [
71| System definition and 2 System acceptance 10 j
operational context ;
=
\ 7 Key:
f? Risk analysis
J 3
— % and evaluation =
Verification task: Qj )
<&
. Validation
I~ Specification of 4 < | System validation 9 Lj
system requirements 4/ Validation task: <

\ /

Risk Assessment

3 - ;
7| Architecture & gppor‘llonment Integration 8
of system requirements 5 -

- Implementation and
demonstration of
compliance

Control of Design and 6 - 3 with RAMS requirements
R.AMS implementation Manufacture - Operation, maintenance and
requirements -

decommissioning
To: Operation, maintenance and decommissioning

[source: EN 50126-1]
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How to apply C
ANK......... RAMS standards ~ 1/3
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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.

Correspondence between this European Standard, the TSI “Locomotives and Passenger
Rolling Stock” (REGULATION (EU) No 1302/2014 of 18 November 2014) and Directive 2008/57/EC

Clauses of this Chapter/§/points/ Essential Comments
European Standard of Requirements (ER) of
LOC & PAS RST TSI Directive 2008/57/EC
1. General
Requirements Reference to  the
1.1 Safety standard in the TSI
111 Application Guide
113 should be updated
1.2. Reliability and
The whole standard is 5 avallabll:;y . ts| Only elements having
i : : equirements
applicable. . 4.2. lFunchone?Il ?”d specific to gach sub-| requirements related to
(To be applied together| technical specification subsvstem safety and/or reliability-
with  EN is  still| of the sub-system y _ availability as stated in
applicable -2) 2.4. Rolling Stock clause 3 of the TSI.

2.4.1 Safety

24.2. Reliability

and availability
6.2.3.5. Conformity

assessment for safety

requirements source: EN 50126-1
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Risk Assessment

A » System Definition
» Risk Analysis, including:
¢ Hazard Identification
¢ Consequence Analysis
s Selection of RAP

How to apply
STYTUT KOLEJNICTWA RAMS Standards

n CIK_=

railway duty holder

Railway Duty Holder's body with the overall accountability for

responsibility

Railway duty Bolders

Additional
hazards
Application
Conditions

» Risk Evaluation
v
B
x~ » System Requirements Specification
S »  List of identified hazards with
% associated safety measures
E » Safety Requirements:
= ¢ Selected Codes of Practice
© » Obijectives from ERE
&) . .
< ¢ Reference systems specifications
C —
» Hazard Analysis
e Causal Analysis
¢ Hazard ldentification
(refinement)
e Common Cause Analysis
» Demonstration of Compliance
[source:

EN 50126-2] Hazard Control

Railway i
provide haza
- risk
- risk

Supplier’s

responsibility

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:

U 0 the owner(s) of one or more

Note. During each

project, parts of the system assets and
responsibilities are their purchasing agents;
clarified i & the operator of the system;

unambiguously in

order to avoid U 0 the maintainer(s) of one or
gaps or undesired more parts of the system.
overlaps

Note 2: Typically the railway duty

dustries holders are railway undertakings and
d control by  the infrastructure managers. Such splits
nalyses are based on either statutory

valuation

instruments or contractual agreements.
Such responsibilities are defined at the
earliest stages of a system life cycle.

[source: EN 50126-1]
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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).

™M
~~
(Q\|

For example in cases where there are seve
similar specific applications (e.g. based on t
same process of configuring generic produc
Generic Application Safety Case can be
produced, describing the system before its
configuration in relation to the application ur
consideration and justifying the rules for
configuring the generic product, products of
generic applications to specific applications
classes of applications. The Specific Applica
Safety Cases can then be written on the ba:
the Generic Application Safety Case. Sever
aspects (and related sections of the safety ¢
may be omitted if not applicable because al

[source: covered in the Generic Application Safety C
Either GASC or SASC shall contain a justifi

EN 50129] of the safety of the process used for configu
the generic application to specific applicatio
classes of applications.
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How to apply
RAMS standards



