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A safety authority with the following responsibilities:

* regulator (determine rules).

o superviser of safety of the railbound traffic (railways, tramways and underground).
* superviser of the railway market (fair conditions for all actors).

« safety certificates for railway undertakings and infrastructure managers.
 authorisations for putting into service of vehicles, infrastructure and technical
systems.

* register of vehicles and infrastructure.



Authorisation to put into service

 The role of the NSA Is to prevent non safe
(and non interoperabel) subsystems from
being put into service.

 When new technology Is introduced, how
can the NSA know If it Is safe enough
(without the use of a reference system or
code of practice)?



Risks must be reduced!

The strategy is to demand the applicant to verify, that the
risks introduced anywhere in the lifecycle, are reduced.

Risks are reduced by following a structured and
documented development procedure (e.g. based on IEC
61508).

The advantage of this strategy Is that the same
documents are required, regardsless of if the application
concerns vehicles, infrastructure or technical system,
new or modified systems.

The Swedish NSA should follow the project from start
until commissioning (putting into service).



The life-cycle (based on IEC 61508)
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The following documents are required

* Risk analysis.
* Requirement specification.
« Validation plan.

« Validation report (e.g. verification documentation, test
protocols).

If new technology is introduced, more documents are required from the
applicant, e.g. Safety Case, a report from an ISA, manuals for installation,
operation and maintenance.



Type approval

« The first time new technology is taken into use, a type
approval is given,

* For each individual installation, a separate approval is
needed. However, as long as the same technique as
already approved is used, the approval is limited to site
specific documentation and evidence of safety => i.e.
existing approvals are reused as much as possible.

« Any modification or added functionality needs a new
approval, which in that case is limited to the change it self
(based on a gap analysis).



IEC 61508

. The standard contains requirements for development of safety critical systems.

. The standard specifies methods, tools and techniques that are allowed to use
when developing a system of a particular Safety Integrity Level.

. Central to the standard is that risk is reduced to a tolerable level by applying safety
functions.

. The level of detail of system documentation is dependent on the selected Safety
Integrity Level.

. Also the level of independence between persons involved in the development
procedure differs.

. Four level of safety integrity exists, SIL 1-SIL4.

IEC 61508 has the following views on risks:

. zero risk can never be reached.

. safety must be considered from the beginning.
. non-tolerable risks must be reduced (ALARP).



Safety requirements

 The applicant has to specify safety requirements
for the system (among other req.), based on a
risk analysis.

* The safety requirements must meet rules
decided upon by the Rail Agency (lower or equal
risk than in comparable systems).

o Safety req. have to deal with both random errors
and systematical errors of the system.



Safety requirements for Vectus PRT

Passengers and third persons affected by the
system shall be exposed to a fatality risk of
maximum 1x10-6 per year.

The safety requirement for passengers
affected by the system shall be maximum 0,3
fatalities per billion person kilometres
(<0,3x10-9).

The Vectus PRT control system shall be
designed according to Safety Integrity Level 3.



Validation phase- responsibilities

« The applicant is the specifier and the validator. The
applicant is responsible for the validation activity (to plan,
perform, evaluate and document).

 The task for the ISA is limited to safety. It is to assess
whether all parts of IEC 61508 are fullfilled. Specifically
the task of the ISA is to assess the Safety Case
produced by the supplier.

 The Safety Case is a document that describes safety
management, quality management and technical safety.



Arrangements for independence

= can be the same person
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i = can be the same organisation



