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This Australian Standard® AS 7470 Human Factors Integration in Engineering Design - General Requirements was
prepared by a RISSB Development Group consisting of representatives from the following organisations:

Acmena ARTC Asset Standards Authority (TINSW)
AusSafe Consulting Pty Ltd Brookfield Rail Downer Group
FMGL Metro Trains Melbourne ONRSR
Pacific National Queensland Rail Sydney Trains
VIiLine

The Standard was approved by the Development Group and the Safety Standing Committee in October, 2016. On
November 21, 2016 the RISSB Board approved the Standard for release.

This standard was issued for public consultation and was independently validated before being approved.

Development of the standard was undertaken in accordance with RISSB’s accredited process. As part of the
approval process, the Standing Committee verified that proper process was followed in developing the standard.

RISSB wishes to acknowledge the positive contribution of subject matter experts in the development of this standard.
Their efforts ranged from membership of the Development Group through to individuals providing comment on a draft
of the standard during the open review.

| commend this standard to the Australasian Rail Industry as it represents industry good practice and has been
developed through a rigorous process.

Paul Daly
Chief Executive Officer
Rail Industry Safety and Standards Board

Keeping Standards up-to-date

Australian Standards developed by RISSB are living documents that reflect progress in science, technology and
systems. To maintain their currency, Standards are reviewed every seven years, and new editions are published.
Between editions, amendments may be issued. Australian Standards developed by RISSB may also be withdrawn.

It is important that readers assure themselves they are using a current RISSB Standard, which should include any
amendments that may have been issued since the Standard was published. Information about Australian Standards
developed by RISSB, including amendments, can be found by visiting www.rissb.com.au

RISSB welcomes suggestions for improvements, and asks readers to notify us immediately of any apparent
inaccuracies or ambiguities. Members are encouraged to use the change request feature of the RISSB website at:
http://www.rissb.com.au/products/. Otherwise, please contact us via email at rissb@rissb.com.au or write to Rail
Industry Safety and Standards Board, PO Box 4271, Kingston, ACT 2604.
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1 Introduction

1.1 Purpose

This Standard has been prepared to support Human Factors Integration (HFI) into the
engineering design process within the Australian Rail Industry.

This standard describes the requirements for organisations conducting or procuring engineering
design activities, services or products to —

. incorporate Human Factors within their engineering design processes,

. ensure their products comply with the generic Human Factors requirements
set out in this standard, and

. use the HFI process to identify the specific Human Factors requirements of
the system or asset being designed, procured or modified.

The aim of the requirements specified in this document is to optimise overall system
performance through the systematic consideration of human capabilities and limitations as
inputs to an iterative design process.

Adequate integration of Human Factors in all phases of a system’s development lifecycle
ensures its safety, performance and fitness for purpose.

For an operational system to deliver the expected benefits, it is essential that the human
interactions with the system and system elements are well designed through the application of
established HF principles, knowledge and methods. The process for achieving this is HFI.

The aim of the HFI process is to identify then mitigate and prevent Human Factors related risk
and ensure that human-system interactions are optimised for system performance and safety.
Incorporating HFI into the engineering design process also facilitates a high level of system
acceptance amongst end users.

A supplier of engineered assets to the Australian rail industry is responsible for ensuring that the
assets and systems they provide are safe to operate and maintain, and that all safety risks have
either been eliminated or managed so far as is reasonably practicable (SFAIRP). Supporting
evidence, demonstrating HFI in safety risk management activities, will provide an important
contribution to an overall safety and operational assurance argument for most assets.

The benefits of considering HF in the design process are not limited to safety. Equally valuable
benefits can be gained regarding the operation and maintenance of the system. These include
but are not limited to —

. minimising errors,

. improving effectiveness,

o improved user comfort, and

. increased system acceptance.

To achieve these benéefits, it is important to take HF into account early, starting with feasibility,
solution optioneering, conceptualising, and throughout the full design process.

1.2 Scope

This standard provides the requirements for Human Factors Integration (HFI) within the
following activities:
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. Design or procurement of new or altered systems and assets to the rail
industry. This includes any design changes to an asset throughout its lifecycle.

o Assurance of the suitability of like-for-like replacement of systems or assets
within the rail industry in order to avoid promulgation of inefficiencies and
error.

. Application of WHS Safe Design requirements.

Procurement of new or altered assets can involve design and manufacture, use of existing
products or replacing like for like items. The requirements in this standard are focused around
enabling effective Human Factors integration in the design phase of a design and manufacture
project. However, they are also scalable to enable appropriate level of Human Factors
integration into the other procurement strategies.

RISSB intends this standard for use by Human Factors specialists, design professionals
including engineers, and managers within a Rail Transport Operator (RTO) or within an
organisation that is contracted to provide engineering services and/or assets to an RTO.

This standard is not applicable to the following activities:

. The conduct of activities for manufacture, construction, installation, or
commissioning of assets.

. HFI relating to the organisation of the day to day operation or maintenance of
assets following hand over to the operating and maintenance organisations

Although this document does not cover these activities, there are benefits that an organisation
conducting these activities can realise by applying an HFI process and HF knowledge in their
day to day business.

. This standard is not intended for (although they are not prevented from using
it): miniature railways and amusement railways; and

. Sugar cane, tourist, heritage and light rail networks such as urban tramways.

1.3 Compliance

There are two types of control contained within RISSB Standards:
(a) Mandatory requirements.
(b) Recommended requirements.

Each of these types of control address hazards that are deemed to require controls on the basis
of existing Australian and international Codes of Practice and Standards.

A mandatory requirement is a requirement that the standard provides as the only way of treating
the hazard.

Mandatory requirements are identified within the text by the term "shall".

A recommended requirement is one where the standard recognises that there are limitations to
the universal application of the requirement and that there may be circumstances where the
control cannot be applied or that other controls may be appropriate or satisfactory, subject to
agreement with the Rolling Stock Operator, Rail Infrastructure Manager and/or Rail Safety
Regulator.

Recommended clauses are mandatory unless the RIM or RSO can demonstrate a better
method of controlling the risk.
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Recommended requirements are to be considered when compliance with the standards is being
assessed.

Recommended requirements are identified within the text by the term "should".

Hazards addressed by this standard are included in the RISSB Rail Hazard guideline. Refer to
the RISSB website for the latest version of the RISSB Hazard Register Guideline:
www.rissb.com.au

Hazards addressed by this standard are included in an Appendix A.
1.4 Referenced documents

1.41 Normative references
The following referenced documents are indispensable for the application of this Standard:
(a) Rail Safety National Law.
(b) Rail Safety National Law National Regulations.
(c) Disability (Access to Premises-Buildings) Standards.
(d) Disability Discrimination Act.
(e) Disability Standards for Accessible Public Transport.
(f)  WHS Act 2011, Section 22.

(g) Any other relevant state based or design related legislation.

1.4.2 Informative references
The following referenced documents are used by this Standard for information only:
(a) RISSB ‘Safe Decisions'.
(b) ONRSR SFAIRP Guideline.
(c) IS0 31,000: 2009 Risk Management.
(d) International Ergonomics Association (IEA) 2016, Definition of Human Factors,
accessed 01/03/2016.
1.5 Definitions
Anthropometric: is a reference to the data used in anthropometry

Anthropometry: is the science of measuring the variability of human physical characteristics.
These include size, shape, weight, strength, range of motion, and working capacity

Asset: any good, product, equipment, facility or other tangible resource (excluding people)
which comprises part of a rail system and which is under the control of a rail transport operator

DDA: Disability Discrimination Act
DSAPT: Disability Standards for Accessible Public Transport

End user: people who will interact with, or are affected by, an asset during the operational
phase. Typical end users of a transport asset include crew, control room staff, cleaners,
trainers, managers, signallers, maintenance personnel, customers, and the public including
pedestrians, cyclists and road users. For a specific asset, all the end users need to be
identified. Users may be considered primary, secondary, and tertiary end users depending on
their level of interaction or impact on the system or parts of it
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