
1

Feedback on the ERA-ENISA 
Conference on Railway 
Cybersecurity
16 February 2023
Welcome! Webinar to start soon!



2 Speakers

Executive Director | ERA

Josef Doppelbauer

Project Officer | ERA

Nathalie Duquenne

Team Leader | ERA

Jean-Marie Dechamps

Maintenance Engineering Project Officer | Trenitalia

Giuseppe Ragusa

Rolling Stock Maintenance Engineer | Trenitalia TPER

Leonardo Cozza

Operational Safety Director | Alstom

Raymond Groves



AGENDA
Results of the survey
Definition and methodology
Feedback from a RU/ECM
Feedback from a Manufacturer/ECM

And ………answers to your questions 
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Answers received

• ECM managers 
• Railway undertakings
• Quality managers
• Spare parts for RS manager
• NSA
• Mechanical laboratory
• Consultant
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• What is your feeling about the definition of “safety critical” 
(serious accident, single failure, credible potential)?

• What is your comprehension about the definition of 
“component” related to the vehicle structure?

Problem of software component
Confusion with other components ( IC, spare parts....)
Definition needs to be improved

Definition is OK but understanding is sometimes challenging. Need for more explanation on 
meaning of ‘critical’ , ‘single failure’ and difficulties to not take into account the safety 
mitigation measures already in place
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• Did you experience any new SCC discovered “during maintenance“ 
monitoring both for new and existing vehicle? If yes, did you ask 
for SCC identification confirmation to the vehicle Manufacturer?

• Did you develop any specific procedure in your management 
system related to SCCs processes both for new and existing 
vehicles?

No but there are in some cases good cooperations with the manufacturers
Sometimes there are still difficulties to obtain the list of SCC from manufacturers

Yes via internal engineering procedures or specifically for ECMs relevant 
exchange between maintenance delivery function and maintenance 
development function
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• What about the collaboration between 
Keeper/RU/IM/ECM/Manufacturer/Holder of vehicle authorization 
(exchange of information about maintenance including on SCC)?

• Do you know the CEN Technical Report 17696 “Guide for 
identification and management of SCCs for railway vehicles”? If 
yes, do you use it in the processes of your management system or 
in general what is feeling using the CEN TR 17696?

Difficult to get information from other parties even if it is clearly stated in the 
contract

Yes for the majority of respondents, they use this standard to build the 
process for identification of SCC
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• Do you know the SAIT (Safety Information Tool by Agency)?

• Has any Assessment Body ever commented in the contents 
of the SCC list (give details)?

Yes , but it needs to be more advertised, disseminated and explained .
The sector doesn't know really what to record inside.

No on the list but there is sometimes an assessment concerning the process 
used for the elaboration of the list
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Title

Lorem ipsum dolor sit amet, consectetur

adipiscing elit. Aliquam tincidunt ante nec sem

congue convallis.

Problemstatement

For Many years 
Recurrently, stakeholders and authorities wanted lists of safety critical 
components. Also, after catastrophic accidents. 

But:
No consensus on the meaning of ‘CRITICAL’
Different attempts led to lists covering …ALL COMPONENTS of vehicle with 
the result of “if all is Critical, nothing is Critical” 
Consensus on Criticality of components linked to vehicle movement (axle, 
wheel,…), but substantially “obvious”. No added value

However:
Everyone conscious that CRITICAL components mean strengthened rules for 
operation and maintenance.
Criticality depends on the vehicle design and the context of operations. 

Example: An external door locking system may be critical in a specific design 
and not in another one depending on reliability, availability or 
maintainability and operational context.  
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2016

2018 2021
ERA addressed
recommendations

EU Commission
• inserted several requirements in the EU legal 

framework 
• requesting ERA to issue recommendations

ERA
• Discussions with authorities and stakeholders 

trying to define what would be the most 
efficient way. 

• Different approaches were discussed leading to 
different definitions.

• TSIs Amendment 
2019/776

• ECM Regulation 
2019/779

EN standard

CEN/TR 17696

2019

What has been done

DEFINITION focus on operational safety 
and on components: 

• SINGLE FAILURE, 
• SERIOUS ACCIDENTS, 
• CREDIBLE POTENTIAL. 

WHO are involved and must COMMUNICATE: Directly: 
Manufacturers, ECMs, RUs. Indirectly IMs, keepers. 
Requirements on the PROCESSES to be implemented by stakeholders
Requirements on OUTCOMES of the process (manufacturers). 
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Title

Lorem ipsum dolor sit amet, consectetur

adipiscing elit. Aliquam tincidunt ante nec sem

congue convallis.

Definition
Terminology

Regulation (EU) 2016/796

Agency regulation

Directive (EU) 2016/797

Interoperability directive
Directive (EU) 2016/798

Safety directive

Commission Implementing Regulation (EU) 2019/779 of 16 May

ECM Regulation

Commission Implementing Regulation (EU) 2019/776

TSIs revision

CEN/TR 17696
Vehicle Maintenance 
Guide for identification and 
management of Safety 
Critical Components for 
railway vehicles

Safety critical components are components for which a 
single failure has a credible potential to lead directly to a 
serious accident resulting in stated consequences
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Title

Lorem ipsum dolor sit amet, consectetur

adipiscing elit. Aliquam tincidunt ante nec sem

congue convallis.

Definition
Terminology

Safety critical components are components for which a single failure has a 
credible potential to lead directly to a serious accident resulting in stated 
consequences

SCCs are a sub-set of the safety-related 
components, where these are defined as 
components performing safety relevant 
functions keeping the vehicle in a safe 
state and preventing a safety hazard 
occurring (see EN 17023-2018-
ANNEX B).

Safety critical 

Components

CEN/TR 17696 “Vehicle Maintenance - Guide for 
identification and management of Safety Critical 
Components for railway vehicles” – Section 7.3.1

Safety-related 

Components
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Title

Lorem ipsum dolor sit amet, consectetur

adipiscing elit. Aliquam tincidunt ante nec sem

congue convallis.

Definition
Terminology

The components of the vehicle can be defined and identified by starting with the 
definition as in 3.11 of EN 15380-2:2006:

‘3.11 component
uniquely identifiable product that is considered indivisible for a particular planning 
or control purpose and/or which cannot be disassembled without it being destroyed

Table 1 — SCCs - List of accidents (non-exhaustive) from CEN/TR 17696

Safety critical components are 
components for which a single failure has a 
credible potential to lead directly to a 
serious accident resulting in stated 
consequences
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Safety Critical 
Components

Who is 
involved ?

Manufacturer

ECM

RU

Maintenance contract
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CB

Keeper

Dialog on SCC and 
Exchange of Information

ERA 

European Commission 

Dialog on SCC and 
Exchange of Information

Dialog on SCC and 
Exchange of Information



15 Methodology

Reference document

• SCC what is involved ?
• SCC Identification process
• SCC method 1- FMECA
• SCC method 2 - FTA 
• SCC deliverables



Safety Critical Components – What is involved

existing vehicle

Authorisation process complying with 
Regulation 2018/545
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New vehicle 

in case of technical changes

Manufacturer

Maintenance process

Manufacturer/entity 
managing the change

Maintenance process complying with 
Regulation 2019/779



Manufacturer/Entity 

managing the change 

identifies a potential SCC

Concept/Preliminary 
Design

Insert SCCs deliverables inside :

Technical File
•Maintenance Docs
•Maintenance Design Justification File
•Operation Docs

Is it 

practicable to 

“design out” 

the SCC?

SCC in the listRe-design

YES NO

SCCs

Deliverables

Risk-

based 

analysis

New vehicle or engineering change/ renewal/upgrading/refurbishment of existing vehicles

Collect all Risk-based analysis 

deliverables on the SCC

Risk ass. principles / 

methods used

Op./Maint. 

Requirements

Safety Critical Components – Identification process
Perspective from Manufacturer/Entity managing the change

Collaboration 
with 

RU/Keeper and 
ECM



Safety Critical Components – Identification process
Perspective from ECM

ECM

processes 

Vehicle

Operation/Maint.

Provide for updating: 

Technical File
• Maintenance Docs
• Maintenance Design 

Justification File
• Operation Docs

Is 

Manufacturer 

identified?

Involve:

• Manufacturer 

• Holder of the vehicle authorisation

• Holder of the vehicle authorisation

YES

NO

Change on:

• SCCs list

• SCCs 

requirements

• Potential new SCC

• Need for Manufact. support

ECM to Perform 

Risk-based 

analysis

Manufacturer:

• confirm new SCC

• respond to the request of 

support

Manufacturer  to 

perform Risk-based 

analysis

SCCs Deliverables:
• Confirmation (Y/N)
• Requirements
• Principles, methods
• Safe integration support

SCCs 
Deliverables:
• Confirmation 

(Y/N)
• Requirements
• Principles, 

methods

Collaboration 
with RU/Keeper 
for operational 
requirements

Collaboration with ECM for 
servicing/maintenance 

requirements

18

• changes to the maint. file

• monitoring activities 

• continuous improvement 



Safety Critical Components – SCCs – Identification method - 1

• Breakdown Structure

• Functions of 

component

• Failure modes and 

causes

Vehicle FMECA

Evaluate effects on 

railway system

Can the effect on the 

railway system 

potentially lead directly 

to one accident in the 

list?

Can the accident 

have one of the 

consequence in 

the list?

Can the event be 

considered 

credible by expert 

judgement?

The component

is not 

Safety Critical
Expert Judgement 
considering:

- failure mode, historical 
statistics, REX from oper. 
and maint. 

- scenarios of the operation

- component datasheet

- safety recom./reports 
available

Table 1 – SCCs List of 
accidents

NO

YES

YES

YES

NO

INPUT

INPUT

INPUT

The component is 

Safety Critical

NO

Table 2 – SCCs List of 
consequences



Safety Critical Components – SCCs – Identification method - 2
Develop Fault Tree Analysis down to the level 

of Basic Event (Partial/Complete Loss of 

function of a component due to a failure 

mode)

Vehicle FTA 

Top event= Accident

Can the accident 

have one of the 

consequence in 

the list?

Can the event be 

considered 

credible by expert 

judgement?

The component is 

Safety Critical

The component 

is not 

Safety Critical

Table 2  - SCCs List of 
consequences

Identify all the Minimal Cut Sets (MCS)

Is the MCS of 

order 1?

The component inside the MCS is potentially critical

Discard MCS

Top Event is the 
combination by OR Logic 
Gates of the accidents in 
Table 1 – SCCs List of 
accidents

NO

YES

NO

YES

NO

YES

INPUT

INPUT

INPUT

Expert Judgement by information on:

- failure mode of the component 

- historical statistics of serious accident 
linked to the component

- return on experience (REX) from operation 
and maintenance for the component

- scenarios of the operation

- component datasheet

- safety recommendations/reports available
20



Maint. Design 
Justification File

SCC identified

SCCs

Deliverables

Develop specific 

operational and 

operational traceability 

requirements

Principles and 

methods used

Develop specific 

servicing, maintenance 

and 

servicing/maintenance 

traceability requirements

Safety Critical Components SCCs 
Deliverables

Risk-

Based

analysis

Insert the SCC in the list

Collaboration with 
RU/Keeper for 

operational requirements
Outputs of risk-

based analysis

Collaboration with 
ECM for 

servicing/maintena
nce requirements

Support for 

safe-integration 

of a SCC

Operational Requirements (examples)

- restrictions (speed limit, maximum 

duration of use);

- operational rules;

- environmental conditions.

Maintenance Requirements (examples)

maintenance restrictions (requested 

maintenance intervals, spare parts and 

tools storage, handling)

maintenance rules for dismounting, 

mounting, calibration

Operational Traceability (examples)

time and distance run; number of 

journeys, stops; speed profile; loading or 

tonnage; commodity carried;

Maintenance Traceability (examples)

activity performed; date; vehicle; spare 

parts; tools; personnel id. and signature

Operation 
documentation

Technical File

21

Maintenance 
documentation

SCCs List

SCCs Operation 
Reqs

SCCs List

Maint. 
Description File

SCCs Maint. Reqs



Trenitalia Tper
Safety Critical Components (SCC) - Focus

2 June 2023

Springer Giovanni Marco – Responsible for Management Function (ECM-F1) 

Cozza Leonardo - Fleet Maintenance Engineer 
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Trenitalia Tper
Presentation

02/06/2023

➢ Trenitalia Tper is a railway company with its own safety certificate

➢ Trenitalia Tper is certified as an entity in charge of maintenance ECM in accordance with Regulation (UE) No 779/2019
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STORES TICKET OFFICES

RUNS PER DAY

RESOURCES

90 + 26 NEW TRAINS

NEW MAINTENANCE PLANT «IMC Bologna»

4

HITACHI ROCK 621
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Trenitalia Tper
Railway Safety Management System

02/06/2023

Railway Safety
Management 

System

Safety Management 
System as a strategic
and systemic choice

Risk analysis, 
assessment and 

monitoring as a process
to support decision-

making processes

Compliance with 
standards and observance
of mandatory regulations

Promote the culture of safety and 
stimulate the culture of risk 

assessment

Guarantee, as an entity in 
charge of maintenance, the 

correctness and timeliness of 
the maintenance processes 

in accordance with 
Regulation (UE) 779/2019
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Trenitalia Tper
Safety Critical Components (SCC) - Definition 

02/06/2023

1. any train collision or derailment of trains resulting in the death of at least one person or serious injuries to five or more persons or extensive 
damage to rolling stock 

2. any other accident with the same consequences which has an obvious impact on railway safety regulation or the management of safety

3. ‘extensive damage’ means damage that can be immediately assessed by the investigating body to cost at least EUR 2 million in total

Safety Critical Components (SCC) are components for which a single failure 
has a credible potential to lead directly to a serious accident resulting in 

stated consequences

New vehicle Existing vehicle

a vehicle for which an applicant has requested from the 
authorising entity the vehicle type authorisation for 

placing on the market under the new legislation 
(complying with Regulation 2018/545 and using the One-

Stop-Shop of Agency).

SCCs identification in case of 
changes to the vehicle 

only for the parts of the vehicle 
related to engineering change 

renewal/upgrading/refurbishment

Identification of potential SCCs 
during maintenance

Entity managing
the change

ECM
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Trenitalia Tper
Safety Critical Components (SCC) - Procedure

02/06/2023

Trenitalia Tper has its own sub-procedure for Identifying and Monitoring 
Safety Critical Components.

Trenitalia Tper has outsourced the maintenance development Function (ECM-
F2) relating to the development of maintenance to the following External
Subjects:

➢ Trenitalia DT for new vehicles Rock ETR421-521-621, Pop ETR103-104 
owned by Trenitalia and Trenitalia Tper;

➢ MaFer for existing vehicles ETR350, ATR220, E464, Vivalto, Aln/Ln.

Both external subjects have their respective identification and monitoring 
procedures for Identifying and Monitoring Critical Components.

PS.028

With procedure PS.028 Trenitalia Tper implemented the documents and 
procedures of the suppliers

Procedure to identify and manage
Safety Critical Component
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Trenitalia Tper
Safety Critical Components (SCC) - Identifying

New Vehicles Rock ETR 621-521-421
For the Rock fleet, Hitachi (manufacturer) has identified
Safety Critical Components which are indicated in the 
Maintenance Documentation Dossier through a risk 
assessment taking into account the use and environment of 
the components:

➢ Carbody
➢ Running gears:

▪ Standing Bogie
o Bogie Chassis
o Axile
o Anti-roll Bar
o Standing Bogie-Chassis Connection

▪ Motor Bogie
o Bogie Chassis
o Axile
o Gear
o Secondary Sospension
o Motor Bogie-Chassis Connection

➢ Traction and Repulsion
▪ Automatic Coupler
▪ Bearings
▪ Springs With reference to the management of these SCCs, Trenitalia Tper satisfies the maintenance requirements for 

operation:
➢ Traceability
➢ Identification by Serial Number (Bogie and Axile)
➢ Qualifications of the maintainers who carry out the maintenance activities 

02/06/2023

Safety Critical Component (SCC)
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Trenitalia Tper
Safety Critical Components (SCC) - Identifying

02/06/2023

New Vehicles Pop ETR 104-103

At the moment the manufacturer has not identified Safety Critical Components so Trenitalia
and Trenitalia Tper, both as ECM, has chosen the wheelset as SCC based on Trenitalia’s
feedback on experience.

Considering the evolution of the attentional theme, Trenitalia Tper is studying other solutions
about it.   

Existing Vehicles ETR350, ATR220, E464, Vivalto, Aln/Ln.

Trenitalia and Trenitalia Tper, both as ECM, has identified the wheelset as SCC based on 
Trenitalia’s feedback on experience .

Ongoing and Next Steps

▪ Inform Manufacturer, the holder of the vehicle type and the holder of the vehicle authorization (if these parties can be identified), when it becomes aware 
of evidence about a new SCC is identified .

▪ where necessary, addressing a request to the Manufacturer, directly or via the Keeper, for technical and engineering support about SCCs and their safe 
integration

▪ collaborating with the Manufacturer to develop specific servicing, maintenance and maintenance traceability requirements after the vehicles have entered 
into operation
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Trenitalia Tper
Safety Critical Components (SCC) - Monitoring

02/06/2023

Trenitalia Tper Management function monitors and verifies the correct
application of the actions and criteria adopted by External Subjects and Fleet
Maintenance Management (ECM-F3) and Maintenance Delivery (ECM-F4)
regarding the management of the Critical Components.

Technical Meetings

Maintenance Return of Experience

Audit

Engineering Studies
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Trenitalia Tper
Safety Critical Components (SCC) – How To

02/06/2023

Trenitalia and Trenitalia Tper, as ECM, are studying, learning and analyzing the
SCCs as required by article 4 of 779/2019 Regulation (UE).

In fact, Trenitalia and Trenitalia Tper already considered and still consider the
function of «Organo di Sicurezza» (Safety Component) in compliance of ANSF
Decree #4/2012, that defines the responsibilities and operating methods of the
training delivery process, the certification and maintenance of the skills of the
personnel who carry out the security activity of vehicle maintenance.

It is now clear that the regulamentation of SCCs is leading to the next level of
safety to ensure the maximum safety criteria for the railways system.



Thank you



Raymond Groves

ERA Webinar: Capture your 

Safety Critical Components. Improve 
your barriers

Manufacturer / ECM 
Experience

2nd June 2023
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SCC: a Rolling Stock Manufacturer’s point of view

● Requirements of the Fourth Railway Package (4RP) relating to the creation of a Safety 
Critical Components (SCC) list
 Interoperability Directive EU 2016/797 
 TSI revision regulations (all)
 Entity in Charge of Maintenance Regulation EU 2019/779

- New requirements primarily relating to Safety Critical Components (SCC) for the manufacturer and the use of the SAIT 
tool

 Amendment to TSI (Loc&Pas) includes the requirement for a SCC list - (EU) 2019/766 

● For the purposes of new build and Vehicle Authorisation (EU 2018/545)

● Rolling Stock RAMS teams are responsible for the creation of the SCC list and 
methodology document (risk assessment) 

● ECM EU 2019/779 Art. 4, 5. (a) manufacturers shall manage information on safety critical 
components and appropriate maintenance instructions related to them through reference in the technical file 
of subsystems.

SCC = Safety Critical Component ECM = Entity in Charge of Maintenance  RAMS  =Reliability, Availability, Maintainability, Safety
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This diagram 

shows the 

responsibilities 

between the two 

different actors -

the New Build 

vehicle 

Manufacturer 

and the ECM 

Maintenance 

organisations.

Manufacturer Maintainer
RAMS Team Authorisation ECM

* by agreement or 

contractual arrangement

Start

End

Create the SCC list 
and Provide any 

traceability  
requirements

Add the SCC list and 
requirements to the 

Technical File (EU 
2016/797) 

Transfer Technical 
Documentation for 

Operation and 
Maintenance 

Provide details of 
where the safety 

requirement came 
from (Methodology)

Add methodology 
to the Maintenance 
Design Justification 

file

Responsible for the 
upkeep of SCC list
and maintenance 

implications.
Communication on 

new SCC.

Provide technical 
and engineering 

support about SCC * 

Requests for new 
SCC risk assessment 

and technical 
support. Exchange 

of safety 
information 

Fully comply with 
EU 2019/779 

Annex II
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SCC List - Example

SCC List produced as part of vehicle authorisations process deliverables

● The Safety Critical Component List (SCCL) 

is a mandatory component of the technical 

file, as outlined in the EU Interoperability 

Directive (EU 2016/797)

● In addition, the ECM Regulation (EU 

2019/779), which falls under the EU 4th 

Railway Package applicable to Alstom as a 

rail vehicle manufacturer, also requires the 

SCCL

● Moreover, the SCCL aims to prioritise 

safety critical components during 

maintenance activities, ensuring they 

receive special attention.
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SCC List – Example for a Bogie 

Zoom on the detailed elements identified:

● Bogie frame complete - loss/damage/break 
of bogie frame elements

● Wheel - wheel breaks

● Wheelset swing arm - wheelset guide 
breaks 

● Wheelset shaft motor bogie -
break/loosening of mounting

● Wheelset shaft running bogie -
break/loosening of mounting

● Longitudinal guide  - break/loosening of 
mounting

Elements included in the SCC List with failure mode considered – example Bogie 
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Discussion – difficulties in application of SCC for the Manufacturer

Current situation:

● Different definitions of accident types are given in the RSD EU 2016/798 and CSM-RA EU 402/2013 (EN 50126)

● The safety demonstration for vehicle authorisation uses the accident scenarios for Catastrophic and Critical as 
required in accordance with CSM Risk Evaluation and Assessment EU 402/2013.

● Once the vehicle is under the responsibility of the RU and ECM, the operational and locational context can be 
reassessed addressing the Safety Directive requirement to consider also potential extensive damage to the 
infrastructure or the environment (e.g. the IM may be approached to assist with infrastructure details)

● The operating conditions may change over the life of the vehicle depending on any change in usage or new  RUs 
e.g. passengers and goods transported, and routes operated. 

Activities References Used definitions
Reporting of safety in operation (CSI) and 

trigger for investigation

RSD 2016/798 Serious accident

Demonstration of safe integration and Safety 

requirement capture

CSM-RA 402/2013 Catastrophic Accident

Critical Accident
Management of Safety Critical Components ECM 2019/779 with 

reference to TSI Loc&Pas

Serious accident

RSD = Railway Safety Directive RU = Railway Undertaking CSM = Common Safety Method
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Entity in Charge of Maintenance (ECM) – point of view

● The transferred technical documentation for Operation and Maintenance 

● ILS / ISR team includes the flagged safety exports in the Maintenance Manual and match 
it to the maintenance tasks. 

● ECM is responsible for the management of the SCC list during the O&M phase

● Alstom maintains 20% of fleets that are non-Alstom manufactured.

● Many are in service before the 4RP / ECM regulations → no SCC List exists

● However, it can be that the ECM needs to identify new SCCs e.g. following a vehicle 
modification that upgrades or introduces new or changed components 

● CEN/TR17696:2021 Railway applications - Vehicle Maintenance - Guide for identification 
and management of Safety Critical Components for railway vehicles is a help.

- However, CEN/TR 17696 talks about whether an “event” is credible regarding a potential SCC 

e.g. UAT maintenance means an axle failure is an incredible event?

ILS = Integrated Logistic Support ISR = Integrated Service Readiness UAT = Ultrasonic Axle Testing
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SES shows “Safety related” task with a Red warning sign.
This will replace the paper check list in our Depots

Example from a maintenance manual for a 
Metro

Exported requirements SRAC in Maintenance Manual with traceability 
Traditional Paper Documentation Service Execution System (SES)

40
SRAC = Safety Related Application Conditions SES = Services Execution System
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Conclusions

1. Regulations in the 4RP introduced new SCC requirements on the Manufacturer and the 

ECM

2. Manufacturer – initially concerned to produce the SCC list for Vehicle Authorisation
 SCC List document in the Technical File 

 Risk Assessment method included in the Maintenance Design Justification file

3. ECM – is then responsible to manage the SCC List for the remainder of the O&M lifecycle
 For example, tagging specific SCC tasks in the Work Instruction

 Ensuring adequate control processes in compliance with CSM Monitoring 

 Identifying new or changes components that may be in the SCC list (e.g. as a result of change)

4. An Example has been shown 
 SCC Lists do exist

 SCC items identified

5. Question – the requirement for Manufacturer to perform Safety Demonstration to one 

definition (CSM RA) and SCC list to another (ECM)

CSM Monitoring EU 1078/2012 CSA Risk Acceptance EU 402/2013 
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Conclusions

6. ECM and RU - have a role during the O&M phase on the Vehicle usage in the identification of 

Environmental and Infrastructure related hazards likely to involve the SCC definition. 

Arguably this is outside the knowledge of the Manufacturer

7. What to do about older vehicles and where the Manufacturer is no longer around?

8. Little or no Feedback / REX on other SCC Lists
 Should there typically be 1 or 100 items?

 Any views or challenges from the assessment bodies?

 The EU Agency for Railways?

9. The Manufacturer identifies safety critical components, recognising their vital role as safety 

barriers against potential hazards.

10. The ECM ensures controlled maintenance of safety critical components through robust 

documented processes and strict quality checks, serving as additional barriers that 

effectively prevent potential failures.

REX = Return on Experience / Lessons Learned

---- Thank you ----
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Give us your feedback
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Upcoming ERA Events

Give us your
feedback

15 June

12.00-13.00 (CEST)

TSI Revision Package 2023: 
Key Changes (part 1)

19 June

Safety Leadership Training

3-14 July

Bruges, Brussels, Antwerp – Belgium

ETCR Seminar 2023

20-22 September

Tallinn, Estonia

Safety Days 2023
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Moving Europe towards a 
sustainable and safe railway system 
without frontiers.
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Follow us:

https://twitter.com/ERA_railways
https://www.linkedin.com/company/european-railway-agency
https://www.youtube.com/channel/UCFfzjb2UuoOxFJd12AL6lyg
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