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This report gives constructive technical guidance on how to develop advisory software so as to achieve
compliance with IEC 61508 “Functional safety of electrical/electronic/programmable electronic safety-
related systems”.

This guidance defines the scope of a limited class of safety-related advisory software, explains in a
software context what IEC 61508 is trying to achieve at each key point of the safety lifecycle.

Two practical illustrations are given of quality management procedures to collect compliance evidence.
The first is a quality management system (QMS) which is 3rd party certified to ISO 9000-3. The second
recognises that many software developers will not have a 3rd party certified QMS, and even fewer
specifically for software development.
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FOREWORD

This report gives technical guidance to software developers on how to comply with IEC 61508,
but solely for the limited class of safety-related advisory software. Explicitly excluded is
software that has any degree of online control over machinery or plant. This guidance should be
used in conjunction with IEC 61508.

It is recommended that developers familiarise themselves with “The Engineer’s Responsibility
for Computer Based Decisions”, published by The Institution of Chemical Engineers, Geo. E.
Davis Building, 165-171 Railway Terrace, Rugby, CV21 3HQ, UK.

The developer’s goal is to produce advisory software of demonstrable safety integrity, assessed
on the basis of recorded evidence that the requirements of IEC 61508 have been met. An
explicit quality management approach is recommended to facilitate the systematic gathering of
compliance evidence to make possible the assessment of software safety integrity. The
developer will need to develop suitable quality management procedures, or adapt existing
procedures, to ensure that the evidence, illustrated in Appendices 1 and 2, is collected in a
manner suitable for the assessment process.

HSE invites comments on the practicality and effectiveness of the recommended approach, and
on any other significant aspect of the safety integrity of advisory software. Please send your
comments to

Edward Fergus
Technology Division
357 Magdalen House
Stanley Precinct
Bootle

Merseyside
L203QZ.
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EXECUTIVE SUMMARY

The Health and Safety Executive both develops safety-related software internally and also
commissions software from external developers. Safety-related software must achieve an
adequate standard of safety integrity. HSE has adopted the international standard IEC 61508
“Functional safety of electrical/ electronic/ programmable electronic safety-related systems” as
one acceptable criterion of safety integrity.

This report relates to a limited class of software — an offline advisory system which assists a
human expert in some well defined way to assess risk arising from a hazardous industrial
installation or activity.

The Health and Safety Executive has developed technical guidance to indicate to developers
how to comply, for this limited class of software, with IEC 61508 to achieve adequate software
safety integrity.

Two detailed illustrations are given of how to use quality management procedures to collect
compliance evidence. The first uses a quality management system (QMS) which is 3rd party
certified to ISO 9000-3. The second recognises that many software developers will not have a
3rd party certified QMS, and even fewer specifically for software development. Dr. Peter
Froome and Dr. Claire Jones of Adelard provided these two illustrations and the “safety
justification” documentation scheme, based on Adelard’s practical experience of developing
and assessing high integrity software.

Vii



