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This Australian Standard® AS 7533 Driving cabs was prepared by a Rail Industry Safety and Standards Board
(RISSB) Development Group consisting of representatives from the following organisations:

ARTC Torrens Connect Department of Transport (Vic)
Viva Health Group John Holland Group TINSW
RTBU UGL Metro Trains

Pacific National

The Standard was approved by the Development Group and the Rolling Stock Standing Committee in December,
2021. On December 23, 2021 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.

I commend this Standard to the Australasian rail industry as it represents industry good practice and has been
developed through a rigorous process.

Welraed B ww%f\

Deb Spring
Exec. Chair / CEO
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, Australian Standards developed by RISSB are periodically reviewed, and new
editions published when required. Between editions, amendments may be issued. Australian Standards developed
by RISSB could also be withdrawn.

It is important that readers assure themselves they are using a current Australian Standard developed by RISSB,
which should include any amendments that 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 info@rissb.com.au or write to Rail
Industry Safety and Standards Board, PO Box 518 Spring Hill Qld 4004, Australia.

Notice to users

This RISSB product has been developed using input from rail experts from across the rail industry and represents
good practice for the industry. The reliance upon or manner of use of this RISSB product is the sole responsibility of
the user who is to assess whether it meets their organisation’s operational environment and risk profile.
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Objective

The objective of this Standard is to describe requirements for the design of:
1. driving cabs in locomotives and passenger trains;
2. driving cabs/stations in infrastructure maintenance rolling stock (i.e., vehicles intended for use on rails).

The main purpose of the requirements is to provide a safe and operable driving cab.
The application of this Standard relies upon the adoption of the Human Factors principles outlined in AS 7470.

Significant technical changes include:

a) combining the previous three-part publication into a single Standard to include locomotive
rolling stock, passenger rolling stock and infrastructure maintenance rolling stock;

b) clause numbering changes throughout to support the restructured document;
c) addition requirements added to section 9 Exterior vision.

Compliance
There are four types of provisions contained within Australian Standards developed by RISSB:
1. Requirements.
2. Recommendations.
3. Permissions.
4. Constraints.

Requirements — it is mandatory to follow all requirements to claim full compliance with the Standard.
Requirements are identified within the text by the term ‘shall’.

Recommendations — do not mention or exclude other possibilities but do offer the one that is preferred.
Recommendations are identified within the text by the term ‘should’.

Recommendations recognize that there could be limitations to the universal application of the control, i.e. the
identified control is not able to be applied or other controls are more appropriate or better.

Permissions — conveys consent by providing an allowable option. Permissions are identified within the text by the
term ‘may’.

Constraints - provided by an external source such as legislation. Constraints are identified within the text by the term
‘must’.

For compliance purposes, where a recommended control is not applied as written in the standard it could be
incumbent on the adopter of the standard to demonstrate their actual method of controlling the risk as part of their
WHS or Rail Safety National Law obligations. Similarly, it could also be incumbent on an adopter of the standard to

demonstrate their method of controlling the risk to contracting entities, or interfacing organisations where the risk may
be shared.

RISSB Standards address known hazards within the railway industry. Hazards, and clauses within this Standard that
address those hazards, are listed in Appendix A

This Standard includes a commentary on some of the clauses. The commentary directly follows the
relevant clause, is designated by ‘C’ preceding the clause number and is printed in italics in a box. The
commentary is for information and guidance, it does not form part of the requirements and
recommendations of this Standard.
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1 Scope and general

1.1 Scope

This document applies to the design of new locomotives, passenger, and infrastructure
maintenance rolling stock. The document recognizes the importance of a structured approach to
human factors integration through the application of appropriate knowledge, processes, and
techniques, in order to enhance both safety and overall system performance.

This document applies to modified locomotives, passenger, and infrastructure maintenance
rolling stock for components within the scope of the modification.

The interior environmental requirements for driving cabs/stations are not covered in this
document — refer to AS 7513.

The structural requirements for driving cabs/stations are not covered in this document - refer to
AS 7520.

The interior crashworthiness of driving cabs is not covered in this document - refer to AS 7521.

The access & egress requirements for driving cabs/stations are not covered in this document -
refer to AS 7522.

Operation of rolling stock in regard to network safe working rules and route standards is not
covered.

Remotely operated rolling stock are not covered.

This Standard is not specifically intended to cover rolling stock used on light rail, cane railways
and monorail networks, but items from this Standard may be applied to such systems as
deemed appropriate by the relevant rail infrastructure manager (RIM).

This Standard is intended to compliment the rolling stock compliance certification process
outlined in AS 7501.

This Standard is intended to be applied in conjunction with RIM(s) standard(s) applicable to the
proposed network(s) of operation.

Road rail vehicles (RRVs) are within the scope, however only for their operation on the rail
network. RRVs operating on public roads are out of scope — refer to AS 7502 and the Australian
Design Rules (ADRS).
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1.2 Normative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements of this document:

e AS 7470 Human Factors Integration in Engineering Design — General
Requirements.

e AS 7501 Rolling stock compliance certification.
e AS 7513 Rolling stock interior environment.

e AS 7520 Body structural requirements.

e AS 7521 Interior crashworthiness.

e AS 7522 Access & egress.

e AS 7531 Lighting & Visibility.

e AS 7631 Railway Infrastructure — Sighting.

1.3 Terms, abbreviations, and definitions

For the purposes of this document, the following terms and definitions apply:

1.3.1

alarm

visual or auditory indication that the value of a monitored parameter, component, system, or function is
outside the specified acceptable range and immediate action is required. For the purposes of this
document alarm is interchangeable with alert.

1.3.2
anthropometrics
is a reference to the data used in anthropometry.

1.3.3

cab user population

size range of 5th percentile (P5) male and female to 95th percentile (P95) male and female of the clothed
Australian adult population wearing full PPE, which is representative of the population for intended use.

1.3.4

console

the desk arrangement that forms part of the driving position/workstation in the drivers' cab. As it appears
directly in front of the driver it is an ideal location to place critical, hand-operated controls and is also a
convenient location for display screens.

1.3.5
control
device located in the cab used to regulate or operate the train, communications, or other equipment.

1.3.6
HFIP
human factors integration plan.
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1.3.7
HMI
human machine interface.

1.3.8

operator

the person or body responsible by reason of ownership, control or management, for the provision,
maintenance or operation of trains, or a combination of these, or the end user acting on its behalf.

1.3.9
rear view device
rear view mirrors, video cameras or other vision assisting devices.

1.3.10

work closure

section of railway track closed off to normal traffic and undergoing maintenance, construction, or
inspection.

General rail industry terms and definitions are maintained in the RISSB Glossary:
https://www.rissb.com.au/products/glossary/
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2 Human factors integration plan

2.1 A HFIP shall be developed and implemented for all cab design projects which is
compliant with the human factors integration process outlined in AS 7470.

c21 Commentary

For projects such as the procurement of new rolling stock or the modification of existing
rolling stock, the development of a HFIP early in the project i.e. prior to producing the
technical specification, will facilitate the identification of what human factors work will be
required to be undertaken during the project. It will also provide assurance that the needs of
all users of the vehicle (or train when used as part of a consist) have been considered in the
design for safe operations.

A HFIP is a plan for human factors activities which will be carried out during project delivery.
It identifies human factors issues, constraints on the integration of human factors (e.g., pre-
selected or legacy equipment), the activities that will be undertaken, dependencies and
interactions with other project activities, and the process/means for considering human
factors trade-offs. Human factors issues should be captured, tracked, and managed in a
human factors issues register (HFIR).

The HFIP could include the appropriate human factors activities related to rail cab design,
including the following but not limited to the following:

(a) Driver’s responsibilities and tasks.

(b) Crew positions.

(c) Visibility of signals (signal sighting requirements).

(d) Visibility of persons on track and work area (sighting requirements).

(e) Rear vision.

() Glare and internal lighting.

(9) Interior vision and visibility.

(h) Train set up.

(i) Controls.

() Alarms and alerts.

(k) Consoles.

() Driver’s seat and foot support.

(m) Interior dimensions.

(n) Speed indicating device.

(o) Communications equipment.

(p) Emergency systems.

(q) Internal and external destination indicators.

(r) Cab colour scheme.

(s) Train coupling.

(t) Train crew amenities.

(u) Driver supervisory systems.

(v) Maintenance activities.

(w) Other user considerations (e.g., cleaners, trainers, other observers).

(x) Driver only operation (DOO).

(y) Non-driver crew that may be present.

(2) Interior noise levels.

(aa) Firefighting equipment locations.

(bb) Normal/ emergency entry/exit access.

(cc) Interior cabin temperature.
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c.21 Commentary (continued)

The HFIP may be used to identify (but is not limited to) the following specific studies:

(&) Analysing conditions for optimal driver workload — this takes into consideration the use of
tools such as task analyses or formal usability analyses to address monotony,
underload, overload (especially in emergency or error recovery situations), opportunity
for error and possibility for stress / strain injuries.

(b) The identification of performance shaping factors, potential human errors, and
approaches to managing them.

(c) User trials with a representative sample of end users.

(d) Review of proposed designs with user groups/specialists (including drivers cab

committees) to identify potential issues.

(e) Review of emergency degraded and abnormal mode procedures.

(f) Training needs analysis.

2.2 A human factors lead shall be appointed to be responsible for the integration of
human factors into the design of the train cab and shall ensure adequate input from
appropriately qualified and experienced human factors professionals.

C.22 Commentary
Training may be provided to the project team regarding human factors to enable them to be
aware of relevant issues throughout the project and seek additional support where required.

Useful human factors references can be found in Appendix C.

3 General requirements

3.1 A process which involves the use of 3D design review, a series of mock-ups, and
end-user involvement should be adopted early in the design phase of any cab
design project.

C3.1 Commentary

The intent of this Clause is to facilitate stakeholder engagement early in the design phase

of a cab design project to identify potential issues which the design will need to address.

Some examples include, but are not limited to:

(a) requirements for access and egress;

(b) visibility requirements;

(c) positioning of cab equipment in relation to structural elements such as collision posts
and other interior crashworthiness considerations;

(d) reach requirements;

(e) other areas which could lead to either significant rework or a compromised solution for
the overall design if not considered early in the project.

Historically mock-ups have provided valuable input into the design phase, by highlighting

potential issues which need to be addressed. The mock-up process can often start with low

fidelity mock-ups, and progress through to a higher fidelity mock-up as the design matures.

RISSB Guideline - Integration of Human Factors in engineering design, provides additional

information regarding the use of mock-ups.
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3.2 Provision for disinfecting all surfaces that workers have direct contact with shall be
provided.

C3.2 Commentary
The intent of this Clause is to provide adequate means of disinfecting the work area between
users. Typically this would include, but not be limited to:

(a) door operating mechanisms;

(b) cab desk controls; and

(c) cab seats.
The method(s) of disinfecting could vary with surface types, for example vinyl seats can
generally be wiped clean relatively easily, however cloth seats have the tendency to absorb
perspiration which may lead to additional cleaning requirements.

4 Anthropometric data
4.1 The design shall be appropriate for the cab user population.
C4.1 Commentary

Careful consideration is required in the selection of anthropometric sources, as there is no
current comprehensive dedicated Australian data set.

The available data may not be entirely appropriate for the intended population of drivers, and
therefore any limitations or justifications for the use of the data sets need to be
acknowledged.

SAA HB59 is a common reference, however the data is now considered dated and is based
on older U.K data. Penn State provides a public access database which can be found at the
following address: https://www.openlab.psu.edu/design-tools-anthropometric-databases/

It is however important to note that a direct dependence on overseas anthropometric data
used in Australian studies can be misleading to the designer because of Australia’s
multicultural population.

4.2 The design shall be appropriate for the range of forces that can be applied by the
cab user population.

C4.2 Commentary

This static measurement ultimately provides a limiting force, however this can be
supplemented by 3D anthropometric data and to consider functional movement patterns and
duration of use for example.
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5 Interior dimensions
5.1 Cabs shall be sized to provide clearance for the cab user population.
5.2 Operating positions should be such that a person’s eyes are not located closer than

400 mm to a windscreen.

C5.2 Commentary
To mitigate the risk of the operator’s head impacting the windscreen when the train is in
motion.

5.3 Where the driver could be required to stand to operate the vehicle, it shall have a
ceiling height at the driving position which is sufficient to accommodate the cab user
population over the full range of vehicle dynamic movement.

C5.3 Commentary
Clothed includes a suitable allowance for shoes, which can typically be 30 — 40 mm.

6 Crew positions

6.1 Driving positions/workstations shall be provided in all driving cabs such that the
driver is able to safely control the train/vehicle.

Cé6.1 Commentary
Where the design considers the physical, cognitive, and psychosocial engagement with the
driver, control of the train can be optimized for performance and human interaction.

6.2 When seated in the driving position, the driver shall be able to operate and see all
driving task required controls, instruments, and monitors within the cab, including
having the exterior vision required to operate the rolling stock.

6.3 If multiple driving positions are available in a driving cab, then all driving positions
shall allow the driver to safely control the train/vehicle/equipment from those
positions.

6.4 Where the signal sighting in the network is based upon a specified driver position

(e.g., left hand side of the vehicle) this driver position should be adopted in the cab
design, except where it can be demonstrated that alternative seating positions are
appropriate for the required signal sighting.

6.5 Where a worker(s) in addition to the driver is also required to be in the cab, a
position with associated controls, vision, and communications arrangements
necessary to meet the requirements of the role shall also be provided.

C6.5 Commentary

Roles for additional workers in the cab vary, for example this could include trainers, trainee
drivers and workers with inspection tasks. A flat surface might be required for the worker to
complete their administrative tasks. The intent of Clause 6.5 is to provide the additional
position in the cab, in such a way that the additional worker can fulfill their duties whilst
seated and eliminate the need for the additional worker to move around within the cab.
The design should also address vision, communication and decision making with
consideration to systems interfaces and the effects of distributed situational awareness.
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