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This Australian Standard® AS 7716 Signalling Testing Process was prepared by a Rail Industry Safety and
Standards Board (RISSB) Development Group consisting of representatives from the following organisations:

Metro Trains Melbourne Siemens PTA of WA
ARTC Queensland Rail Brookfield Rail

The Standard was approved by the Development Group and the Train Control Systems Standing Committee in May,
2017. On June 22, 2017 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, 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by RISSB may also be withdrawn.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 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 info@rissb.com.au or write to Rail
Industry Safety and Standards Board, PO Box 4271, Kingston ACT 2604, Australia.
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1 Introduction

11 Purpose

The main purpose of this Standard is to outline requirements that describe types of testing and
methods for testing typical signalling apparatus and systems that form part of the signalling
systems, in Australian railway corridors. This standard excludes mechanical signalling testing.

The Standard covers the testing, through production and maintenance phases, including
detailed testing processes and performance requirements for individual items of apparatus and
systems.

The Standard provides a set of testing requirements to support the completion of the testing
required by AS7717 and to manage the hazards associated with the signalling testing process.
This standard does not diminish the obligation of the verification, validation engineers and test
engineers to decide what should be tested and how it should be tested respectively.
1.2 Scope
This Standard is intended to be applied to railway signalling works and will cover the following:

(a) Design function testing.

(b) Design principles testing.

(c) Use of design simulators for testing.

(d) Verification testing.

(e) Function testing.

(f)  Integration (including correspondence) testing.

(g) Trackside apparatus testing.

(h) Cable testing.

(iy  Aspect sequence test.

()  Systems testing.

(k)  Operation validation.

()  Testing and validation after minor works, accidents or incidents.

(m) Competencies of testing personnel.

This Standard is intended to be used by RIMs, operators and suppliers of signalling testing
apparatus and systems.

The Standard is intended to be applied to new installations, recertification after incidents and
upgrades.

This Standard is intended to be used in conjunction with AS 7717.

This Standard specifies the accepted processes that should be employed when testing of all
types of signalling apparatus, that form part of the signalling systems, on the Australian railway
network.

This Standard applies to all railways in Australia with the exception of the following
infrastructure:

(a) Heritage railways, unless there is an interface with a non-heritage railway.
(b) Tram ways, with the exception of an interface with a railway.
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1.3 Compliance

There are two types of control contained within RISSB Standards:
(@) 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.

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 an appendix. Refer to the RISSB website
for the latest Hazard Register Guideline: www.rissb.com.au

14 Referenced documents

1.4.1 Normative references

The following referenced documents are indispensable for the application of this
Standard:

(@) AS 7708 Signals Earthing and Surge Protection.

(b) AS 7717 Signal Testing and Commissioning Management.

(c) AS 7720 Signalling Equipment Enclosures and Wiring.

(d) AS 4292.1 Railway safety management Part 1: General requirements.

(e) AS 4292.4 Railway safety management Part 4: Signalling and
telecommunications systems and apparatus.

(f) Rail Safety National Law and Regulations.
() WHS/OH&S acts and regulations.
(h) RISSB Code of Practice - Type Approval Signalling.

1.4.2 Informative references

The following referenced documents are used by this Standard for information only:

(a) RISSB National Guideline — Glossary of Railway Terminology.
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1.5 Definitions

General railway technical terms can be found at https://www.rissb.com.au/glossary/

Circuit: An arrangement of conductors and electrical apparatus connected to a source of
electricity supply.

Circuit Function Test: This is the energisation of each circuit, or part of a circuit, and verifying
by operation or disconnection that each and every control device, fuse and link, is effective in
controlling the circuit function in accordance with the circuit diagram. The specific contacts on
control devices such as relays are not verified.

Computer Based Interlocking (CBI): A computerised software system for providing the
interlocking between points and signals.

Continuity Test: This is the process whereby the wiring is checked to see that it is in conformity
with the design detail and that all wires are continuous from termination point to termination
point. This test is generally carried out simultaneously with a wire count and insulation test.

Designer: The legal entity undertaking the design work in this Standard.

Insulation Test: This is a test of the resistance of the insulation between an electrical circuit
conductor and 'earth' or directly between the conductors of two separate electrical circuits. The
test is made at a specified voltage which is high compared to the circuit voltage.

Minor Works: Signalling project that does not involve major resources or extensive planning.
(Examples: points conversions; track circuit conversions; addition, removal of a signal or aspect;
non-complex stage-work.)

Non-vital: Signalling apparatus and circuits are considered non-vital where failure to function
correctly would not cause an unsafe outcome of the signalling system. Non-vital apparatus and
circuits do not affect the safe operation of the signalling system.

Null Count: This is a check against the circuit book analysis sheets to verify that there are no
wires terminated on spare contacts of relays and other operating mechanisms, nor on spare
fuses, links, terminals, and all other spare termination points.

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 a person or body
acting on its behalf.

Point (s): A track component that provides a path for a wheel to transfer from one track to
another and usually consists of a section of bent and planed rail (known as the switch rail) and
its connecting parts (for example switch rod brackets, reinforcing bars and high strength tips
where appropriate). The term point is also used to describe the end of the switch rail that is
machined into a sharp tip.

Rail Safety Regulator: A national, state or territory government body responsible for ensuring
compliance with the applicable rail safety legislation.

Rail Transport Operator (RTO): A rail infrastructure manager; or a rolling stock operator; or a
person who is both a rail infrastructure manager and a rolling stock operator.

Rail Infrastructure Manger (RIM): In relation to rail infrastructure of a railway, means the
person who has effective control and management of the rail infrastructure, whether or not the

person—
(a) owns the rail infrastructure; or
(b) has a statutory or contractual right to use the rail infrastructure or to control, or
provide, access to it.
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Shall: Indicates that a statement is mandatory.
Should: Indicates a recommendation.

Signal: A visual display device which conveys instructions or provides prior warning of
instructions regarding the driver's authority to proceed.

Stage works: The phased installation and commissioning of signalling apparatus, as part of a
large re-signalling scheme, often of a temporary nature as alterations proceed.

Stop enforcement devices: Equipment used to ensure that a train does not proceed past its
authorised section.

Strap and Function Test: This is a more in-depth circuit function test. It is the energisation of
each circuit, or part of circuit, and verifying by operation or disconnection that each and every
control contact, fuse and link is effective in controlling the circuit function in accordance with the
circuit diagram. As each control contact is operated to open the circuit, a strap is applied across
the contact and re-energisation of the circuit is verified by observation of the circuit function or
indicating device.

Tester: Person responsible for carrying out independent inspection, testing and certification
activities under the control and direction of the Tester in Charge.

Tester in Charge: The person having overall charge of inspection and testing for the signalling
works and responsible for the planning, organisation and satisfactory completion of the testing
and commissioning. They are also responsible for the planning and implementation of an
effective, proven, auditable process for verification and validation of the safety integrity of the
signalling system, and for the compliance of new or altered signalling with relevant standards
when commissioned.

Through Function Test: This is a circuit function test of a circuit or series of related circuits
running between locations, e.g. signal boxes, relay room, etc., to ensure the fuses, links and
control devices effectively control the final function. It includes through function testing from a
signaller's control at the operator interface to the operation of the trackside signalling apparatus,
and to its change-of-state indication back to the signaller's indicator diagram.

Track Circuit: An electric circuit that uses the rails of a railway as conductors such that a train
electrically connects them via its axles. The absence or presence of this rail-to-rail connection
indicates the absence or presence of a train or item of rolling stock.

Validation: Confirmation that the particular requirements for a specific intended use are fulfilled.

Verification: Testing and evaluation of an item of apparatus or a system to assure compliance
with its specification or other requirements.

Vital: Signalling apparatus and circuits are considered vital where failure to function correctly
could cause an unsafe outcome either directly or together with another signalling apparatus or
circuit failure. Vital signalling apparatus is equipment whose safe operation is fundamental to
the safe operation of the signalling system. Apparatus for use in this mode should have been
designed to ensure that it will not fail in an unsafe manner. This may well involve designing it in
such a way that should it fail it will fail in a predetermined state which does not lead to an unsafe
situation. Such apparatus is termed "fail-safe".

Wire count: This is a count of the number of conductors terminated on each wire termination
point and at every wire termination point. The count is certified against the circuit design detail
and cross checked against the analysis sheets.
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2 General requirements

21 General

Signalling testing is a lifecycle process commencing with the factory testing of signalling
apparatus and systems, to site testing and validation of application specific requirements and
commissioning. The objective of the tests shall be to provide a framework to provide assurance
that the signalling apparatus and systems conform with—

(a) standards and specifications;
(b) defined functional requirements, and
(c) safety integrity requirements as specific for a system or product.

The development and implementation of the signalling testing and commissioning management
shall comply with the requirements and recommendations in AS 7717, which provides a
common framework for RTO to plan and execute the inspection, testing and commissioning of
new and altered signalling infrastructure.

The detailed test processes and performance requirements for all types of signalling apparatus
and system shall comply with the requirements and recommendation specified in this Standard
and other application specific local requirements and guidelines.

Application specific requirements define the expected outcome based on local and site, RIM
and manufacturer specifications and requirements. Test specifications shall be defined by a
competent test engineer with reference to the particular requirements for the specific
application.

Where there are pre-defined test specifications then these shall be verified as appropriate for
the specific application and adapted as necessary. In all cases the test specifications shall be
approved by a competent engineer in the context of the application specific test plan.

Any measurement and test equipment shall be approved and calibrated to meet project specific
and RIM requirements.

2.2 Safety

All signalling apparatus and systems shall be assessed, tested and certified, in accordance with
the RIM requirements, to be in an appropriate condition and configuration to meet operational,
safety and functional requirements, giving due consideration to the age and condition of
adjacent infrastructure, the operating regime, traffic tasks and seasonal climate conditions.

The testing of the signalling apparatus and system shall comply with the obligations of the Rail
Safety National Law, and the Work Health & Safety legislation and include, as far as is
reasonably practicable, all safety considerations associated with the full life cycle of each stage
of the testing process.

2.3 Testing personnel, competency management and documentation.

Competency management procedures shall be established by the RIMs to ensure all testing
works are application specific and are carried out by staff deemed competent and suitably
qualified to undertake that work and that any test apparatus used shall be approved by the RIM.

The Tester in Charge shall ensure all phases of testing are undertaken by persons qualified to
undertake such tests and by persons independent of the wiring and design process.

Testing personnel, competency management and documentation requirements shall comply
with the requirements and recommendations in AS 7717.
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Application specific requirements are based on the combination of location, risk assessment,
RIM and manufacturer requirements and any special controls or operational requirements.

3 Test methods and procedures

3.1 General

This section sets out the minimum requirements for the inspection, testing methods and
procedures for certifying new and altered signalling works and the standard procedures and
practices for carrying out and recording inspection testing.

Detailed requirements for signalling testing methods may be based on local standards,
guidelines and procedures but in all cases tests shall be traceable back to the design
requirements they are verifying or validating.

Independence shall be maintained between construction activities and testing activities.
Temporary wiring shall be distinctively coloured and labelled.
The types of testing procedures contained within this Standard are —

(a) installation testing,

(b) system function testing and validation.

Installation testing shall verify that the system is built in accordance with the design
documentation and shall include the following:

(a) Detailed circuit testing.
(b) Cables testing.
(c) Apparatus testing.
System function testing and validation shall include the following:
(a) Function testing.
(b) Testing to control tables.
(c) Aspect sequence testing.
(d) Principles testing.

3.2 Detailed circuit test

Circuits shall be tested to ensure that they perform according to specific application
requirements.

Detailed circuit tests of all new or upgraded signals apparatus and system should include the

following:

(a) Documentation check.

(b) Correlation check.

(c) Apparatus inspection.

(d)  Wire count.

(e) Null count.

(f)  Continuity test.

(g) Insulation test.

Documents

RISSB ABN 58 105 001 465 pRRGyment Sharing Hub

Accredited Standards Development Organisation

Full document details: AS 7716-2017


http://avadocuments2026.com/doc/as-7716-2017
http://avadocuments2026.com/doc/as-7716-2017

