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Table C.5 — Examples of safety performance parameters

PARAMETER SYMBOL DIMENSION

Mean Time Between Hazardous Failure MTBF(H) Time, distance, cycle

Mean Time Between "Safety System Failure” MTBSF Time, distance, cycle

Hazard Rate H(t) Failures/time, distance,
cycle

Safety Related Failure Probability Fs(t) Dimensionless

Probability of Safe Functionality Sg(t) Dimensionless

Time to Return to Safety TTRS Time
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Table C.4 — Severity categories (example 1 related to RAMS).

Severity category

Catastrophic

Consequences to persons or environment

Affecting a large number of people and resulting in
multiple fatalities, and/or

extreme damage to the environment

Affecting a very small number of people and

Consequences on
service/property

Any of the below
consequences in
presence of
conseqguences to
persons or environment

Critical resulting in at least one fatality, and/or Loss of a major system
large damage to the environment
No possibility of fatality, severe or minor injuries
Marai Severe system(s)
arginal only, and/or
: : damage
minor damage to the environment
Insignificant Possible minor injury Minor system damage
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Frequency of
occurrence of an
accident
(caused by a hazard)

Risk Acceptance Categories

Frequent Undesirable Intolerable Intolerable Intolerable
Probable Tolerable Undesirable Intolerable Intolerable
Occasional Tolerable Undesirable Undesirable Intolerable
Rare Negligible Tolerable Undesirable Undesirable
Improbable Negligible Negligible Tolerable Undesirable |
Highly improbable |Negligible Negligible Negligible |
Insignificant Marginal Critical Catastrophic

Severity of an accident (caused by a hazard)
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Table C.1 — Frequency of occurrence of hazardous events with examples for quantification (time

based)

Frequency
level

Description

Example of a frequency
range based on a single
item operating
24 h/day

Example of equivalent
occurrence in a 30 year
lifetime of a single item

operating
5000 hl/year

IEC 62278 6.2.3.1 a)
EN50126-1 Annex C

Expected to happen

Frequent

Likely to occur frequently.
The event will be frequently
experienced.

more than once within a
period of approximately
6 weeks

more than about 150
times

105 FE 12—
#OOII£A
an-l_—g_ %) -(\

Probable

Will occur several times.
The event can be expected to
occur often.

approximately once per
6 weeks to once per year

about 15 to 150 times

Occasional

Likely to occur several times.
The event can be expected to
occur several times.

approximately once per 1
year to once per 10 years

about 2 to 15 times

Rare

Likely to occur sometime in
the system life cycle. The
event can reasonably be
expected to occur.

approximately once per
10 years to once per
1000 years

perhaps once at most

Improbable

Highly

improbable

Nif;s .‘EiL

Unlikely to occur but possible.
It can be assumed that the
event may exceptionally

Extremely unlikely to occur. It

can be assumed that the
event will not occur.

RBEREIRIGHAFFR

National Traffic Safety and Environment Laboratory

approximately once per
1 000 years to once per
100 000 years

once in a period of
approximately 100 000
ears or more

not expected to happen
within the lifetime

extremely unlikely to
happen within the lifetime
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b) the system boundary, including:

— interfaces with physical environment;

— interfaces with other technological systems;
— interfaces with humans;

— interfaces with other Railway Authorities;
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b) the system boundary, including:

- interfaces and interactions with physical environment (e.g. climatic conditions,
mechanical conditions,altitude) and with other systems;

- interfaces and interactions with other technological systems;

- interfaces and interactions with humans;

- interfaces and interactions with other railway duty holders;
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Figure 5 — Example of design and validation portion of system life-cycle
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System Development Phase (external)

System Requirements Specification
System Safety Requirements Specification
System Architecture Descrption

System Safety Plan/System V&V Plan
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Software Maintenance Phase (9.2)

Software Mamtenance Records
Software Change Records
Software Maintenance Verification Report
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Software Assessment Phase

Software Deployment Phase (9.1)

Software Requirements Phase (7.2)

Software Release and Deployment Plan
Software Deployment Manua

Software Requirements Specification
Overall Software Test Specification

Release Notes
Deploment Records
Deployment Verification Report

Software Assessment Plan

Software Assessment Report

Software Requirements Venficaton Report
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Software Planning Phase

\

){Software Validation Phase (1.7)

Software Arch. & Design Phase (7.3)

Software Quality Assurance Plan

Software Verification Plan
Software Validation Plan
Software Maintenance Plan
Software Quality Assurance-
Verification Report

Software Configuration Management Plan

Overall Software Test Report

Software Architecture Specification

Software Design Specification

Software Interface Specificaton

Software Integration Test Specification
Software/Hardware Integration Test Specffication

Software Validation Report
Overall Software Test Venfication Report
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Software Integration Phase (7.6)

Software Architecture and Design Venfication

Software Infegration Test Report
Software/Hardware Integration Test Report
Software Integration Verification Report

- \
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Software Component Design Phase (7 4)

Software Component Design Specification
Software Component Test Specification

Software Component Implementation & Testing Phase (7.5)

Software Source Code & Supporting Documentation

Software Component Test Report

Software Component Design Venfication Report

Software Source Code Venfication Report

Figure 4 — lllustrative De

velopment Life cycle 2
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