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This Australian Standard® AS 7601.1 Light rail and road interfaces Part 1: Management of light rail vehicle movement
was prepared by a Rail Industry Safety and Standards Board (RISSB) Development Group consisting of
representatives from the following organisations:

Altrac Light Rail Canberra Metro Tehnika
Rail Safety Consulting Australia Transport for NSW Yarra Trams
Dept. Infrastructure and Transport Keolis Downer Main Roads WA

The Standard was approved by the Development Group and the Light Rail Standing Committee in October, 2021. On
November 29, 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.

Wtk Fopay ™

Deb Spring
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, 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by RISSB could also be withdrawn.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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This Standard was prepared by the Rail Industry Safety and Standards Board (RISSB) Development Group AS
7601.1 Light rail and road interfaces Part 1: Management of light rail vehicle movement.

Membership of this Development Group consisted of representatives from the organisations listed on the inside cover
of this document

Objective

This Standard provides a consistent approach to the management of light rail vehicle movements within a light rail
network. This Standard covers line of sight operation, signalling and indications used on light rail networks. This
Standard does not provide guidance or instruction on road signals used for road traffic purposes.

This Standard applies to new networks and may be applied against existing light rail and modified light rail networks.

This Standard is part of the AS 7601 (Light rail and road interfaces) series. This series is currently under
development.

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.

Controls in RISSB standards address known light rail risks and top-level events which are tabled in Appendix A.
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1 Scope and general

1.1 Scope

This Standard specifies the minimum requirements for design, interpretation and use of visual
driver cues and signalling systems that permit the safe movement of light rail vehicles in light rail
networks. This includes:

(@) line of sight operation;

(b) pavement markings or stud markings;
(c) traffic signals;

(d) light rail signals;

(e) other indicators.

In addition to specifying technical requirements this Standard also 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 Standard applies to all light rail networks. Heritage and tourist tramways may adopt all or
part of this Standard if they deem it appropriate to do so.

1.2 Exclusions
This Standard does not address:

(@) signals such as indicators and brake lights mounted on light rail vehicles;

(b) control of vehicle movements, other than light rail vehicle movements, by road
traffic control systems;

(c) traffic signal controller logic and control functions that are designed, installed
and maintained by road managers;

(d) level crossings systems used on light rail networks?;
(e) cane and other non-passenger railways.

1.3 Traffic signals and light rail signals

This Standard refers to both traffic signals and light rail signals. To provide a delineation
between these two the following explanation is provided:

(@) Traffic signals refer to all signals controlled by a traffic signal controller,
including T-lights, turn arrows and other signals commonly found at road
intersections (section 6).

(b) Light rail signals refer to signals for light-rail operations that are controlled from
a central control centre. For example, signals controlled from an operations
control centre for the purpose of maintaining safe separation between light rail
vehicle movements (section 7).

1 Level crossings are covered in AS 7658 Level Crossings — Rail industry requirements D
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1.4 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:

. AS 1742.14 Manual of uniform traffic control devices: Traffic signals

. AS 2144 Traffic signal lanterns

. AS 7470 Human factors integration in engineering design — General principles
. AS 7501 Rolling stock compliance certification

. AS 7663 Railway signal cables

. AS 7664 Railway signalling cable routes, cable pits, and foundations

. AS / NZS 3000 Wiring rules

o EN 15663 Railway applications - Vehicle reference masses

. IEC 61508-1 Functional safety of electrical/electronic/programmable electronic
safety-related systems — Part 1: General requirements

NOTE: Documents for informative purposes are listed in Appendix G - Bibliography.

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

1.5.1
light rail network

passenger carrying rail network operating with light rail vehicles or trams, typically used in urban areas
and often having a shared right-of-way with road traffic employing line of sight methods to control
movements

1.5.2
light rail signal

signals, other than T-Lights and other traffic signals, used exclusively by LRV drivers to undertake the
safe movement of an LRV?

153
light-rail or tram authroty exceedance (LRTAE)3 4

light rail vehicle exceeding the limit of the permitted movement. Also referred to as a light rail or tram
authority exceedance

1.5.4
light rail vehicle

LRV
vehicle, including trams, used to transport passengers on a light rail network

2 Examples of light rail signals are provided in Appendix D

3 As defined in the Reporting Requirements for Notifiable Occurrences Guideline June 2019, ONRSR

4 Itis anticipated that this term will be made redundant and replaced by Proceed Authority Exceedance by ONRSR D%Zé
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1.5.5
LRV driver

person who operates a light rail vehicle

1.5.6
line of sight

movement of an LRV where the driver controls the speed of the LRV to maintain, in all circumstances, a
safe distance from other track vehicles and other obstructions with respect to braking capability
(excluding emergency brake applications)

1.5.7
maintenance vehicle

any vehicle used by operations in the maintaining of the light-rail or tram network

1.5.8
OEM

original equipment manufacturer

159
operations control centre

location from where network operations are managed

1.5.10
pavement marking

markings, raised pavement markers, traffic domes and the like placed on the road to control traffic
movement or parking®.

1.5.11
RAM

reliability, availability, maintainability

1.5.12
road crossing®

location where a road and light rail track meet substantially at grade, no level crossing signage is used on
any of the approach roads and LRVs are operated in accordance with road rules and controls. Commonly
referred to as a road intersection

1.5.13
road manager

national or state road agency, municipality, other body or individual responsible for the care, control, and
maintenance of road infrastructure

5 As per Austroads Glossary of Terms (2015 Edition)

5 As defined in Rail Safety National Law D
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1.5.14
road user’

vehicle driver, rider®, or passenger, or pedestrian®

1.5.15
running lines

light rail track used for through movements, as distinct from depots

1.5.16
shared corridor

area where light rail vehicles share the roadway with road and pedestrian traffic

1.5.17
SFAIRP

so far as is reasonably practical

1.5.18
stud marking

marking used to indicate a need to stop and check turnouts before proceeding, end of trafficable track, or
fouling or clearance location

1.5.19
stop line
location where a LRV is required to stop until a following condition is fulfilled

1.5.20
T-Light
traffic signal aspect for the exclusive control of trams and light rail vehicles

1.5.21
tram stop

location for embarking or disembarking passengers from an LRV. Can be a raised platform or a portion of
road that is designated by a public transport operator as a tram stop, and near which is erected a sign
inscribed with the words ‘tram stop’ or ‘hail trams here’, or words to similar effect

1.5.22
traffic signal

signal that controls vehicle and pedestrian traffic at an intersection or on a road by means of red, yellow,
green or white light displays, and includes solid and arrow signals, pedestrian signals, bicycle crossing
signals, B (bus) and T (tram) signals, overhead lane control signals, and twin red or yellow signals.

1.5.23
traffic signal controller

TSC
automatic device that regulates the sequence and duration of the illumination of aspects of traffic signals

7 As per Australian Road Rules as at 28 May 2021, Transport and Infrastructure Council

8 Includes persons riding a motor cycle, bicycle, animal or horse drawn vehicle

9 Includes persons in motorized wheelchairs, mobility scooters, riding recreational wheeled toys, or other mobility dnc&
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General rail industry terms and definitions are maintained in the RISSB Glossary:
https://www.rissb.com.au/products/glossary/

2 Safe movement of light-rail vehicles

The management of the safe movement of LRVs involves reducing the risk of:

(@) collision between light rail vehicles;

(b) collision between light rail vehicles and road users;

(c) collision between light rail vehicles and pedestrian traffic;
(d) derailment;

(e) inadvertently proceeding through incorrectly set routes.

Further detail regarding risks and top level events addressed in this Standard is provided in
Appendix A.

Management of the above risks is achieved through a combination of line-of-sight, pavement or
stud markings, traffic signals, light rail signalling systems, training and other safety systems.

The simplest effective means of route authority should be used for the movement of light rail
vehicles. Further detail is provided in section 3.

3 Movement permissions

3.1 General principles

The principal method of ascertaining whether it is safe to move an LRV shall be the line-of-sight
method as described in Section 4.

LRV movement within shared corridors such as roadways must be in accordance with road
legislation applicable to light rail vehicle movement.

An LRV driver shall only move a LRV once line of sight requirements have been met.

Line of sight may also be achieved in conjunction with one of or a combination of the following
methods:

(@) Pavement or stud markings.
(b) Traffic signals.

(c) Light rail signals.

(d)  Turnout indicators.

Yard management systems may use a combination of the above methods to manage LRV
movements in, out, and within depots.

Closed circuit television monitoring may be used as a supplementary system to assist
assessment of whether it is safe to move an LRV.

All methods used including line of sight should be considered to avoid any unnecessary
complexity. Suggested movement methodologies are provided in Appendix C.
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Where multiple movement permission systems are in use the rail transport operator (RTO) shall
clearly define the operational requirements for safe use of these systems.

3.2 Movement permission selection

Line of sight shall be the primary movement permission system. Where the risk of collision or
derailment cannot be reduced to safe so far as is reasonably practical (SFAIRP), then additional
systems shall be used, such as pavement or stud markings, traffic signals, light rail signals,
turnout indicators and operational rules.

Selection of a movement permission system, or combination of systems, shall evaluate the
following as a minimum:

(@) Sighting distances.
(b) Intended speed of operation.

(c) Braking performance of the LRV at AW4 load?®, including the gradient,
anticipated weather or environmental conditions and LRV brake equipment
response time.

(d) Effectiveness of the LRV headlamps, if it is intended to operate in darkness in
unlit areas, or the effectiveness of any illumination of the track.

(e) Driver reaction time.

(H  Inshared corridors, clearances from and speed of adjacent road traffic.
(g) Visibility and clarity of signals and turnout indicators.

(h)  Tunnels or undercover lines.

(i)  Geometry of the tramway alignment.

()  Provision of any form of active warning system, such as speed and proximity
monitoring systems.

(k) Consequences of failure of the selected system.

() How the road corridor is used, such as the presence of heavy vehicles,
general traffic, cyclists, pedestrians, etc.

(m) Other light-rail traffic and obstructions

3.3 Human factors

3.31 General requirements

Light rail systems operate in dynamic environments, where a LRV driver can be subjected to a
high cognitive workload, and multiple vehicle and human interactions. Human factor risks shall
be identified, analysed, and mitigated safe SFAIRP as part of the design phase.

The principles in AS 7470 shall be applied when conducting any human factors assessment.

Assessment of human factors for LRV drivers and other road users at road crossings should be
carried out in accordance with relevant legislation, Australian Standards and Austroad Guide to
Road Safety Part 4: Safe People.

10 As per AS 7501 and EN 15663 D
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