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INTERNATIONAL ELECTROTECHNICAL COMMISSION

GUIDANCE ON HUMAN FACTORS ENGINEERING
FOR SYSTEM LIFE CYCLE APPLICATIONS

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object IEC is to promote
international co-operation on all questions concerning standardization in the electrical/and etectronic fields. To
this end and in addition to other activities, IEC publishes International Standards;\TechnicaNSpecifications,

Technical Reports, Publicly Available Specifications (PAS) and Guides (he to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC i interested
in the subject dealt with may participate in this preparatory work. and non-
governmental organizations liaising with the IEC also participate in this pfepar borates closely

with the International Organization for Standardization (ISO) in accorfance cgnditions getermined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters ex ea as possjble, an international
consensus of opinion on the relevant subjects since each teehmi S s\representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for internatio aI use accepted by IEC National
Committees in that sense. While all reasonable effort ure that the technical content of IEC
Publications is accurate, IEC cannot be h€ld respg ich they are used or for any
misinterpretation by any end user.

4) In order to promote international unlformlty, ndertake to apply IEC Publications
transparently to the maximum extent pos in theirgational and regional publications. Any divergence
between any IEC Publication and the corre i fepakor regional publication shall be clearly indicated in
the latter.

5) IEC provides no marking groce and cannot be rendered responsible for any
equipment declared to be in

6) All users should ensure thaf the 2 editten_of this publication.

7) No liability shall gftach pyees, servants or agents including individual experts and
members of its t€ ; tighal Committees for any personal injury, property damage or
other damage of “any ns S sther direct or indirect, or for costs (including legal fees) and
expenses arising oW ication,_“wsg” of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is dr i efefences cited in this publication. Use of the referenced publications is
indispensabl€ forgh 8 qtion of this publication.

9) Attentiop~ e p ibility that some of the elements of this IEC Publication may be the subject of
patentfights S held responsible for identifying any or all such patent rights.

A PAS is a specification not fulfilling the requirements for a standard but made

available to the public

IEC-PAS 62508 has been processed by technical committee 56: Dependability.

The text of this PAS is based on the This PAS was approved for
following document: publication by the P-members of the
committee concerned as indicated in
the following document:

Draft PAS Report on voting
56/1163/PAS 56/1184/RVN

Following publication of this PAS, which is a pre-standard publication, the technical committee
or subcommittee concerned will transform it into an International Standard.

This PAS shall remain valid for an initial maximum period of three years starting from
2007-06. The validity may be extended for a single three-year period, following which it shall
be revised to become another type of normative document or shall be withdrawn.
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INTRODUCTION

This PAS provides technical information on human factors (HF) for engineering and
implementation of systems. It fills the urgent need for an HF standard currently not available
among the ISO or |IEC standards.

HF is one of the key system elements that have significant influence on the system design to
achieve dependability performance and service quality. This PAS provides guidance and
criteria to facilitate the incorporation of HF requirements in system development and
operation. It permits practical HF applications and design trade-offs with other key system
hardware and software elements for cost-effective implementation. The technical contents of
this PAS are based on human engineering standards and guidelines established by the FAA
and NASA. Technical approaches and HF methods are adopted from ing best practices
suitable for systems engineering applications.

The HF and human reliability knowledge base covers a broad scop
work. This PAS focuses on the engineering aspects for HF appticat [ system life-
cycle process. It does not address the human reliability issues\i ! dy of human
anatomy, anthropometry, biomechanics, physiology, and paffecting system design
and operation with human interactions.

O
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GUIDANCE ON HUMAN FACTORS ENGINEERING
FOR SYSTEM LIFE CYCLE APPLICATIONS

1 Scope

This PAS describes the process on human factors (HF) influencing system dependability
design and provides HF methods and practices applicable to system life-cycle implementation
to achieve dependability performance.

2 Normative references

document (including any amendments) applies.

IEC 60300-1, Dependability management — Part 1: Dependahility

dependability

3 Terms and definitions

For the purposes of this do€ymen

3.1

human factors (HF)
knowledge on h 'ﬁl o
the design and apphcati
3.2

application 6 3 powledge to the design of tools, machines, systems, tasks,
jobs, ang/&nyikQ P comfortable, and effective human use

human reliability
study of human performance in terms of probability that a person will correctly perform some
system-required activity during a given time period (if time is a limiting factor) without
performing any extraneous activity that can degrade the system

NOTE The application of human reliability knowledge is often referred to as human reliability engineering, human
engineering, or human system engineering. It is sometimes used interchangeably as human factors engineering
and the scope of application may vary for each application.

3.4

ergonomics

study of scientific information concerning humans to the design of objects, systems and
environment for human use incorporating elements from many subjects including human
anatomy, physiology, and psychology in the design

NOTE Ergonomics is sometimes used interchangeably as human factors engineering. There are minor differences
in approach.

1 To be published.
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4 HF and its influence

4.1 Understanding the HF relationships

The term “HF” is mainly used in North America. The term “ergonomics” is used in Europe and
other parts of the world. HF involves working to make the environment function natural to
human use. Ergonomics is matching the task and product to the human user. Ergonomics and
HF engineering are often used interchangeably in the work environment. Both describe the
interaction between the human user and the task demands, and the human-machine
relationships. The difference between them is that ergonomics focuses on how the task
affects the user, and HF engineering emphasizes the design to reduce the potential of human
error in system operation. It is the HF engineering aspects influencing dependability
performance that needs to be addressed in system dependability standards:

The relationship of HF to system is that humans are often deployéd an{ edNin system

functions. The linkage of HF to dependability is that human functjon encing
characteristics of reliability, maintainability and maintenance support\n ance.

Human reliability is related to the field of HF engineering of reliability of
humans in various fields such as information processing , transportation,
medicine and service operation. Human performance £an b hy factors such as
age, circadian rhythms, state of mind, phyS|caI emotions, propensity for

certain common mistakes such as errors and cogr

adverse consequences of human errors ar over cialy when the human is engaged

in a crucial part of a complex systey curity or mission critical applications
involving human machine and human yst . HF engineering utilizes the human
reliability knowledge base ntric and error-tolerant designs by
adapting appropriate tech an<system operation

4.2 Human machine co

The following p@ i ok human versus machine abilities for comparison.
Although rapid adva S ie$ have significantly increased the machine abilities,

this overview preg

e ability to improvis€ and use flexible procedures;

e ability to store very large amounts of information for long periods and to recall relevant
facts at the appropriate time;

e ability to reason inductively;

e ability to exercise judgement.

Machines surpass humans in

e ability to respond quickly to control signals and to apply great force smoothly and
precisely;

e ability to perform repetitive and routine tasks;

e ability to store information briefly and then to erase it completely;

e ability to reason deductively, including computational ability;

e ability to handle highly complex operations;
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e ability to do many different things at once.
The major differences between humans and machines are as follows.

e Machines can be modified, redesigned, and retrofit whereas humans cannot. Humans are
born with innate, genetically determined differences that are shaped by the environment.
Innate aptitudes or abilities are developed through education and training.

e Machines can be manufactured to be identical to provide exact output and duplicate
precise operation. Humans are not identical and vary across all sensory, cognitive,
physical and performance characteristics. Specific aspects of human performance can be
made more equal through education and training.

4.3 HF engineering process

in performance operation.
The critical impact areas for HF eng ee' i in system design and operation
include

e early identification of cr|t|cal s stem unctions at are considered suitable and
advantageous for huma 2 sis of system operating scenario;
e user-oriented task desigrs for ti d_operating task sequence through HF engineering

activity in system|de Qositi idnal analysis for ease and expediency in

human-machi 2
e consideration

decisions for cos

and limitations when making function allocation
and training needs;

interactiond\hetween the human and the system.

Annex A provides additional information on the HF engineering process concerning task
analyses for human system interactions.

4.4 HF in system life cycle

HF as a technical discipline is closely associated with systems engineering and system life-
cycle process. The system life cycle concept adopted from IEC 60300-3-15 is shown in Figure
1 to identify the key HF influence in the system life cycle. The system life-cycle stages are
briefly described as follows.

The concept/definition stage is to identify the market needs, define/identify the operational
use environment/timeline, define preliminary system requirements and confirm feasible design
solutions by producing technical specifications for the system design.

The design/development stage is to plan and execute selected engineering design solutions
for realization of system functions.
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Realization/implementation stage is to execute make-buy decisions for acquisition and
deployment of subsystem elements.

The operation/maintenance stage is used to deploy the system for delivery of service and to
support system operational capability by means of maintenance.

The enhancement stage is to improve system performance with added features to meet
growing user demands on the system.

The retirement/decommissioning stage is to end the existence of the system entity.

< @>
\E{Ztirinn?'n Sio
RSN

Concept/ <
Definition
o Design/ : _ N\
Opération/Msjnterance
Development A~ )
Realization/ *HF issues

Implementagjon related to
i /\ /\(\ G disposals,

recycling, and

*Define HF reuse
objectives .
«Analyze HF peration/
requirements tengnce
reeon
*Allocate HF «Cofrective/ *Review in-service
functions eventive actions  HF performance
*Incidents *Process
reporting improvements

*HF error analysis

enient the dependability projects and work programmes. Dependability
is the ability o stem to perform as and when required to meet specific objectives.
Dependability destribes the availability performance of a system influenced by its
performance characteristics of reliability, maintainability and maintenance support. The
principles of dependability management are presented in IEC 60300-1. The applications of
dependability management techniques are described in IEC 60300-2.

HF activities have significant impact on system dependability design and performance
operation. The HF issues when identified and applied early in the system life-cycle design
process would

e increase productivity, improve performance, and gain greater user satisfaction;

e reduce errors in design and operation;

e simplify system operation and maintenance procedures;

e reduce time in user support;

e reduce the need for special skills training;

e reduce risks of serious accidents;
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