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Introduction

Development of a generic methodology for SIL determination and 
allocation in a railway system (especially TCMS):

Generic methodology/guide: harmonized? European?
Linked with: Common Safety Method (CSM), railway standards.

Project: 2 years (From June 2013 to June 2015)

Funded by: EPSF

Research partners: IFSTTAR and TEMPO (University of Valenciennes)
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Introduction

SIL - used to specify the safety requirements of safety-related functions performed
by Electrical/Electronic/Programmable Electronic (E/E/PE) system

characterized by discrete indicators : a four level scale
SIL 4 is the most constraining safety level and SIL 1 is the lowest one (sometimes 5
levels are used with SIL 0).

Various methodologies are adopted to perform the SIL allocation : from a rigorous
quantitative estimation to a simple qualitative evaluation.

Several issues in the need to harmonize SIL allocation methodology:
The poor harmonization of definition across the different standards which utilize SIL
concept;
The derivation of SIL based on reliability estimates and system complexity.
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Introduction

Discussions results stemming from various rail stakeholders’ consultations on their
SIL use and/or allocation practices.

Shared and divergent practices in the SIL allocation leading to a homogeneous
allocation methodology proposition

The methodology description and its implementation are presented in detail in [1].
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[1]. Ouedraogo KA, Beugin J, El-Koursi EM., Clarhaut J, Renaux D, Lisiecki F. Harmonized methodology for Safety Integrity Level allocation in

a generic TCMS application. ESREL 2015 - European safety and reliability conference, pp 3579-3587, September 7-10, Zürich, Switzerland.



The hourglass model for risk management 1/2

The Hourglass Model : overview of the major safety-related activities during the
development of a technical system (including the corresponding responsibility).
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risk assessment phase :

specifying the system requirements (list
of identified hazards, set of functions,
subsystems or operating rules safety
requirements)
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The Hourglass Model : overview of the major safety-related activities during the
development of a technical system (including the corresponding responsibility).
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hazards control :

ensuring/demonstrating that the
specified system is in compliance with
safety requirements (determination and
analysis of the system internal causes and
the appropriate measures
implementation).



SIL use according to railway actors 1/2

3 points of views on SIL uses are different and contradictory depending on choices
made by involved railway stakeholders (rail duty holder, manufacturers, or notified
bodies).
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THR (Tolerable Hazard Rate)



SIL allocation practices 1/7
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4 SIL allocation practices (and associated actor’s reactions) are different and
contradictory depending on choices made by involved railway stakeholders.



SIL allocation practices 2/7

Safety Integrity Level allocation shared or divergent practices in the railway domain | Abel OUEDRAOGO, researcher

SIL allocation practices
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Actor’s reactions on this SIL allocation practice
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SIL allocation practices
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Actor’s reactions on this SIL allocation practice
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SIL allocation practices
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Actor’s reactions on this SIL allocation practice



Toward a SIL allocation methodology
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Overview of process 1 & 2: THR apportionment and SIL allocation



Conclusion
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Highlighted and focused on the SIL allocation shared or divergent practices in railway
domain:

different points of views related to SIL uses,
different SIL allocation practices and
the associated actor’s reactions on these allocation practices are described with examples.

The retained practices are included in a methodology for a harmonized SIL allocation
method.

Possible evolutions according to the changes in regulations
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