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This Australian Standard® AS 7708 Signalling Earthing and Surge Protection was prepared by a Rail Industry Safety 
and Standards Board (RISSB) Development Group consisting of representatives from the following organisations: 

Queensland Rail Transport for NSW Dehn 
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Pivot Electronics 
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. 
I commend this Standard to the Australasian rail industry as it represents industry good practice and has been 
developed through a rigorous process. 
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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by RISSB may also be withdrawn.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. 

Full document details: AS 7708-2017

http://www.avadocuments.com/doc/as-7708-2017
http://www.avadocuments.com/doc/as-7708-2017


 
 AS 7708:2017 

 Signalling Earthing and Surge 
Protection 

RISSB ABN 58 105 001 465 Page 2 
Accredited Standards Development Organisation 

 

AS 7708:2017 

Signalling Earthing and Surge Protection 

 

Document details 
First published as: AS 7708:2017 

ISBN 978-1-76035-803-7 

 
Published by SAI Global Limited under licence from the Rail Industry Safety and Standards Board,  
PO Box 4271, Kingston ACT 2604, Australia 

 

Copyright 
© RISSB 
All rights are reserved. No part of this work may be reproduced or copied in any form or by any means, electronic or 
mechanical, including photocopying, without the written permission of RISSB, unless otherwise permitted under the 
Copyright Act 1968. 

 

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. 

 

  

Full document details: AS 7708-2017

http://www.avadocuments.com/doc/as-7708-2017
http://www.avadocuments.com/doc/as-7708-2017


 
 AS 7708:2017 

 Signalling Earthing and Surge 
Protection 

RISSB ABN 58 105 001 465 Page 3 
Accredited Standards Development Organisation 

 

Document control 

Document identification 

Designation / Title 

AS 7708:2017 Signalling Earthing and Surge Protection  

Document history 

Publication Version Effective Date Reason for and Extent of Change(s) 

2017 June 22, 2017 First Published 

   

   

Approval 

Name Date 

Rail Industry Safety and Standards Board  22/06/2017 

Full document details: AS 7708-2017

http://www.avadocuments.com/doc/as-7708-2017
http://www.avadocuments.com/doc/as-7708-2017


 
 AS 7708:2017 

 Signalling Earthing and Surge 
Protection 

RISSB ABN 58 105 001 465 Page 4 
Accredited Standards Development Organisation 

 

Contents 
1 Introduction ................................................................................................................... 6 

1.1 Purpose .......................................................................................................... 6 
1.2 Scope ............................................................................................................. 6 
1.3 Compliance ..................................................................................................... 7 
1.4 Referenced documents ................................................................................... 8 
1.4.1 Normative references ...................................................................................... 8 
1.4.2 Informative references .................................................................................... 8 
1.4.3 Definitions ....................................................................................................... 9 
1.4.4 Abbreviations ................................................................................................ 11 

2 General ...................................................................................................................... 12 
2.1 Principles ...................................................................................................... 12 
2.2 Safety ........................................................................................................... 12 
2.2.1 Functional safety ........................................................................................... 12 
2.2.2 Legislation .................................................................................................... 12 
2.3 Competency requirements ............................................................................ 12 
2.4 Change management ................................................................................... 12 
2.5 Interface co-ordination .................................................................................. 12 
2.6 Documentation and record management ...................................................... 13 
2.6.1 Quality assurance ......................................................................................... 13 
2.6.2 Quality assurance documentation ................................................................. 13 
2.7 Verification and validation ............................................................................. 13 
2.8 Risk management ......................................................................................... 13 
2.9 Environmental conditions .............................................................................. 13 
2.10 Design life ..................................................................................................... 13 

3 Design and development ............................................................................................ 13 
3.1 Design inputs ................................................................................................ 13 
3.2 Design management plan ............................................................................. 14 
3.3 Reliability Availability and Maintainability (RAM) ........................................... 14 
3.3.1 Installation design ......................................................................................... 14 
3.4 Cables .......................................................................................................... 15 
3.5 Safety in design ............................................................................................ 15 
3.6 Surge protection design requirements........................................................... 15 
3.6.1 SPD selection ............................................................................................... 17 
3.7 Earthing arrangement ................................................................................... 19 
3.7.1 AC Traction railway earthing arrangement .................................................... 19 
3.7.2 DC traction railway earthing arrangement ..................................................... 20 
3.7.3 Non-electrified railway earthing arrangement ................................................ 21 
3.7.4 Earth system ................................................................................................. 22 
3.7.5 Adjacent structures ....................................................................................... 22 

Full document details: AS 7708-2017

http://www.avadocuments.com/doc/as-7708-2017
http://www.avadocuments.com/doc/as-7708-2017


 
 AS 7708:2017 

 Signalling Earthing and Surge 
Protection 

RISSB ABN 58 105 001 465 Page 5 
Accredited Standards Development Organisation 

 

3.8 Test points .................................................................................................... 23 
3.9 Earth leakage detector .................................................................................. 23 
3.10 Documentation of earth wires ....................................................................... 24 
3.11 Records and documentation ......................................................................... 24 

4 Construction and implementation ............................................................................... 24 
4.1 Detailed requirements ................................................................................... 24 
4.2 Factors to be considered............................................................................... 24 
4.2.1 Safety integrity of inter-connections .............................................................. 24 
4.2.2 Interface co-ordination .................................................................................. 25 
4.2.3 Signalling system availability risk and possible solution ................................ 25 
4.2.4 Accessibility and maintainability .................................................................... 25 
4.2.5 Wiring separation and cable routing .............................................................. 25 
4.2.6 Labelling ....................................................................................................... 27 

5 Testing and commissioning ........................................................................................ 27 
5.1 General ......................................................................................................... 27 
5.2 Inspection and test plans .............................................................................. 27 
5.2.1 Earth system resistance testing .................................................................... 28 
5.2.2 Testing of safety integrity of inter-connections .............................................. 28 
5.2.3 System availability risk and management ..................................................... 28 
5.3 Testing documentation .................................................................................. 28 

6 Monitoring and maintenance ...................................................................................... 28 
6.1 Maintainability ............................................................................................... 28 
6.1.1 Periodic examination ..................................................................................... 28 
6.1.2 Performance monitoring ................................................................................ 29 
6.1.3 Corrective maintenance ................................................................................ 29 

7 Modification ................................................................................................................ 29 
7.1 Risk management ......................................................................................... 29 
7.2 Configuration management ........................................................................... 29 

8 Decommissioning and Disposal .................................................................................. 30 
8.1 General ......................................................................................................... 30 
8.2 Decommissioning.......................................................................................... 30 
8.3 Recovery ...................................................................................................... 30 

 

Appendix Contents 
Appendix A Hazard List ................................................................................................... 32 

 

Full document details: AS 7708-2017

http://www.avadocuments.com/doc/as-7708-2017
http://www.avadocuments.com/doc/as-7708-2017


 
 AS 7708:2017 

 Signalling Earthing and Surge 
Protection 

RISSB ABN 58 105 001 465 Page 6 
Accredited Standards Development Organisation 

 

1 Introduction 

1.1 Purpose 
This Standard describes a set of requirements for the nomenclature, design and development, 
construction and implementation, testing and commissioning, monitoring and maintenance, 
modification, decommissioning and disposal of Signalling earthing and surge protection in 
Australia. 

The main purpose of the requirements are to – 

(a) provide a uniform basis to address all identified hazards associated with 
lightning and electrical surges in railway signalling equipment and railway 
signalling telecommunications equipment; 

(b) clearly and accurately describe each of the essential requirements (functions, 
design considerations and constraints, performance, maintainability, 
monitoring and safety) of signalling earthing and surge protection devices for 
railway application, and 

(c) promote a consistent or uniform treatment of signalling earthing and surge 
protection methods across the Australian railway networks. 

1.2 Scope 
This Standard provides a whole-of-life cycle approach to safety application of signalling earthing 
and surge protection devices. It covers the general management requirements, design and 
development, construction and implementation, testing and commissioning, monitoring and 
maintenance, modification, decommissioning, recovery and disposal of signalling earthing and 
surge protection devices in Australian rail networks. 

The following are covered under this Standard for signalling installations: 

(a) Lightning surges.  

(b) Traction surges. 

(c) Power surges. 

(d) Earth potential rise from power system faults and cloud-to-ground lightning 
flashes. 

(e) Worker safety risk. 

(f) Signalling system availability risk and possible solutions. 

(g) Signalling computer and data communications system interfaces. 

(h) Standard requirements for products being protected. 

(i) Signalling earthing requirements. 

(j) Coordination between earthing systems and traction 

(k) Earth wiring within location / earth impedance. 

(l) Protection within the electric traction drop zone. 
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(m) Ongoing maintenance. 

(n) Adjacent power lines. 

(o) Clean and dirty wiring segregation. 

(p) Standard requirements for surge protection devices & earthing equipment. 

(q) Test points 

(r) Connections. 

(s) Safety integrity of inter connections. 

(t) Human errors during installation and maintenance. 

(u) Fail indicators. 

(v) Failure modes. 

(w) Multiple earthing situations. 

(x) Condition monitoring and remote monitoring. 

(y) System safety. 

This Standard does not fully cover electrical traction bonding for worker protection and does not 
apply to cane, heritage or light rail. 

Safety issues for electric traction is covered by the party responsible for the electric traction 
supply. 

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. 

Recommended requirements are to be considered when compliance with the Standard is being 
assessed. 
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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 

1.4 Referenced documents 

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

(a) AS 7702 – Type Approval Standard. 

(b) AS 7717 – Signal Testing and Commissioning Management Standard 

(c) AS 7722 – EMC Management 

(d) AS/CA S009  –  Installation requirements for customer cabling (Wiring Rules) 

(e) AS 1768– Lightning protection  

(f) AS/NZS 3000 – Wiring rules Section 5 – Earthing arrangement and earthing 
conductors 

(g) AS/NZS 4117 – Surge protective devices for telecommunications applications 

(h) AS 4417 – Marking of electrical and electronic products to indicate compliance 
with regulations 

(i) IEC 62305-4 Protection against lightning Part 4: Electrical and electronic 
systems within structures 

(j) IEC 62561-3 Lightning protection system components (LPSC) - Part 3: 
Requirements for isolating spark gaps (ISG) 

(k) Work Health and Safety Acts and Regulations 

(l) Rail Safety National Law and Regulations 

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

(a) IEC 60364-1 Low-voltage electrical installations - Part 1: Fundamental 
principles, assessment of general characteristics, definitions 

(b) IEC 60664-1 Insulation Coordination within low voltage systems – Part 1 

(c) IEC 61557-8 Electrical safety in low voltage distribution systems up to 1000 V 
a.c. and 1500 V d.c. - Equipment for testing, measuring or monitoring of 
protective measures - Part 8: Insulation monitoring devices for IT systems 

(d) IEC 61643 Low Voltage surge protective devices 

(e) IEC 62425 Railway applications - Communication, signalling and processing 
systems - Safety related electronic systems for signalling 

(f) IEC 62497-1 Railway Applications – Insulation Coordination – Part 1 
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(g) IEC 62561 Lightning protection system components (LPSC) 

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

Clean wiring (protected): All cables that originate from surge or transient protection units. 

Differential earth clamp: A device that electrically connects two earthing systems under 
transient overvoltage conditions, but remains electrically disconnected under normal operating 
conditions. 

Dirty wiring (unprotected): All wiring from and to the field that does not have any form of surge 
or transient protection. 

Drop Zone (Overhead line contact zone): The zone whose limits, in general, are not 
exceeded by a broken overhead contact line.  

Earth: part of the earth which is in electric contact with an earth electrode and the electric 
potential of which is not necessarily equal to zero. 

Earth Leakage Detector (ELD):  instrument intended to detect a leakage current to earth. 

Earth Potential Rise (EPR):  A rise in voltage of an earthing system and the surrounding soil 
with respect to a distant earth. EPR is a condition caused by the flow of power system fault 
current to earth at a HV installation such as an electrical substation, lightning flashes, HV 
transformer or, commonly, a HV pole with a conductive element to earth. 

Earth Rod: A metal rod with earth wire connection to disperse current into the ground for safety.  

Earthing: Earthing of signalling equipment to protect staff from high voltage power supplies and 
electrification systems and to assist in protecting equipment from lightning. Signalling circuits 
are insulated/isolated from earth and the presence of any earth fault on wiring is a definite 
danger to signalling circuitry and calls for protective measures to be taken 

Earthing conductor: The conductor by which the final connection to an earth electrode is 
made.  

Earthing electrodes (earth rods, ground rods and radials.): Those portions of the earth 
termination that make direct low resistance electrical contact with the earth. 

Earthing resistance: The resistance of the signalling earth to the general mass of earth, as 
measured from a test point.  

Equipotential bonding: Electrical connections intended to bring exposed conductive parts or 
extraneous conductive parts to the same or approximately the same potential, but not intended 
to carry current in normal service. 

Extra Low Voltage (ELV): A voltage not exceeding 50V AC or 120V D.C. 

High Voltage (HV): A voltage exceeding LV limits. 

Hazardous state: A state that has the potential to cause harm to persons, significant material 
damage or other unacceptable consequences. 
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Functional safety: part of the overall safety that depends on functional and physical units 
operating correctly in response to their inputs. 

Immunity Level: The maximum level of a given electromagnetic disturbance incident on a 
particular device, equipment or system which it remains capable of operating at a required 
degree of performance. 

Low Frequency Induction (LFI):  The generation of currents in a telecommunications line due 
to inductive coupling with a power line carrying large unbalanced currents, e.g. during a fault 
condition on a HV power system. 

Low Voltage (LV):  A voltage exceeding ELV limits but not exceeding 1000 V A.C. or 1500 V 
D.C. 

Port: Particular interface of an equipment which couples this equipment with the external 
electromagnetic environment and through which the equipment is influenced by this 
environment. 

Potential earth clamp: Also known as a differential earth clamp and transient earth clamp. It is 
used to limit the potential difference between two separate earths. 

Protection earth: An earth provided for lightning and surge protection purposes. 

Self-restoring: The ability to either recover completely or in a degraded state its insulating 
properties after a disruptive discharge caused by the application of an overvoltage. 

Surge: transient voltage wave propagating along a line or a circuit and characterized by a rapid 
increase followed by a slower decrease of the voltage. 

Surge protective device:  A device that is intended to mitigate surge overvoltages and 
overcurrents. 

Telecommunications Functional Earth Electrode (TFEE): An electrode that provides a 
connection to the general mass of earth for functional earthing of telecommunications 
equipment and cabling. 

Touch Current: electric current passing through a human body or through an animal body 
when it touches one or more accessible parts of an electrical installation or electrical equipment. 

Track Coupler Unit (TCU): a compound containing electrical switchgear, protection and control 
equipment associated with a tee-off to supply a spur line.  

Track Sectioning Cabin (TSC): a compound incorporating electrical switchgear, protection and 
control equipment which is arranged to connect together a number of electrical sections of 
overhead traction wiring equipment.  

Transient: pertaining to or designating a phenomenon or a quantity which varies between two 
consecutive steady states during a time interval short compared with the time-scale of interest. 
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1.4.4 Abbreviations 
AC: Alternating Current 

AEB: Arrestor Earth bar  

RAM: Reliability, Accessibility, Maintainability. 

CBI: Computer Based Interlocking 

DC: Direct Current 

ELD: Earth Leakage Detector 

ELV: Extra Low Voltage 

EMC: Electromagnetic Compatibility 

EMI: Electromagnetic Interference 

EPR: Earth Potential Rise 

E&SP: Earth and Surge Protection 

HV: High Voltage 

IT: Isolated Terra 

LV:  Low Voltage 

LFI: Low Frequency Induction 

LPS: Lightning Protection System 

MEBS: Main Equipotential Bonding Strip 

RIM: Rail Infrastructure Manager 

RCM: Regulatory Compliance Mark 

SER: Signalling Equipment Room. 

SID: Safety In Design 

SPD: Surge Protective Device 

SPM: Surge Protection Measures 

TFEE: Telecommunications Functional Earth Electrode  

TCU: Track Coupler Unit  

TSC: Track Sectioning Cabin  
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