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Keeping Standards up-to-date 

Standards are living documents which reflect progress in science, technology and 
systems. To maintain their currency, all Standards are periodically reviewed, and 
new editions are published. Between editions, amendments may be issued. 
Standards may also be withdrawn. It is important that readers assure themselves 
they are using a current Standard, which should include any amendments which 
may have been published since the Standard was purchased. 
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PREFACE 

This Standard was prepared by the Joint Standards Australia/Standards New Zealand 

Technical Committee ET-007-01, Earth Potential Rise, a Joint Committee for the 

Coordination of Power and Telecommunications Systems.  

In Australia, this Standard supersedes the EPR Code, Issue 1, 1984, published jointly by the 

Australian Telecommunications Commission (now Telstra Corporation), and ESAA (now 

ENA-Energy Networks Association). 

In New Zealand, this Standard supersedes the Application guide for EPR, 1989, published 

by the New Zealand Committee for the Co-ordination of Power and Telecommunications 

Systems (NZCCPTS). 

The objective of this part of AS/NZS 3835 is to identify and minimize hazards to 

telecommunications personnel, users and plant caused by earth faults on high voltage a.c. 

power systems. 

Preparation of this Standard was undertaken to update the technical content of the original 

EPR Code and to remove those contractual and procedural matters better dealt with 

elsewhere. 

This Standard makes reference to publications prepared by the NZCCPTS. Enquiries 

concerning these publications should be directed to the secretary of NZCCPTS. Contact 

details for the secretary and details of NZCCPTS publications are available at the web site 

http://www.nzccpts.co.nz. Some of the publications are available as free downloads from 

the above web site. 

This Standard is Part 1 of a series dealing with Earth Potential Rise (EPR). This Standard 

when complete will consist of the following parts: 

AS/NZS  

3835 Earth potential rise—Protection of telecommunications network users, 

personnel and plant 

3835.1 Part 1: Code of practice (this Standard) 

3835.2 Part 2: Application guide 

3835.3 Part 3: Isolation arrangements for paired cable telemetering telecontrol 

service in LV areas and HV sites 

HB 219 Earth potential rise—Protection of telecommunications network users, 

personnel and plant—Worked examples for the application guide 

The terms ‘normative’ and ‘informative’ have been used in this Standard to define the 

application of the appendix to which they apply. A ‘normative’ appendix is an integral part 

of a Standard, whereas an ‘informative’ appendix is only for information and guidance.  

Statements expressed in mandatory terms in notes to figures, are deemed to be requirements 

of this Standard. ‘Shall’ indicates a requirement is mandatory, while ‘should’ indicates a 

recommendation and good practice. 
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FOREWORD 

In this Standard, no changes have been made to the assumed ‘normal’ fault clearance times 

(0.35 s, 0.5 s, 2 s) or to the maximum acceptable rises in earth potential at various sites 

(430 V, 1 000 V, 1 500 V) that apply in Australia. However the definition of high voltage 

(HV) is increased from 650 V to 1 000 V to align with AS/NZS 3000, Electrical 

installations (known as the Australian/New Zealand Wiring Rules). 

The content in this Standard is restricted to the EPR Code of practice. A description of EPR 

and how it can present hazards to telecommunications network users, personnel and plant, 

together with guidance on the application of this code is covered in Part 2 of this Standard, 

AS/NZS 3835.2 Application guide. 

Earth potential rise—Protection of telecommunications network users, personnel and 

plant—Worked examples for the application guide supplementing AS/NZS 3835.2 is 

separately covered in HB 219. 
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STANDARDS AUSTRALIA/STANDARDS NEW ZEALAND 
 

Australian/New Zealand Standard 

Earth potential rise—Protection of telecommunications network users, 
personnel and plant 

 

Part 1:  Code of practice 
 

S E C T I O N  1    S C O P E  A N D  G E N E R A L  

1.1   SCOPE 

This Standard specifies means of identifying and minimizing hazards to 

telecommunications personnel, users and plant from Earth Potential Rise (EPR) arising 

from earth faults on high voltage a.c. power systems. 

This Standard further prescribes— 

(a) the principles and associated procedures for EPR coordination between the affected 

power and telecommunications parties; 

(b) the EPR hazard voltage limits that apply in Australia and New Zealand; and 

(c) measures and practices for mitigating EPR hazard situations. 

Earth fault current on HV power lines induces voltages in telecommunications circuits. 

Where the power and telecommunications routes follow essentially parallel paths in close 

proximity, the electromagnetic coupling between them results in the generation of 

longitudinally induced voltages in the telecommunications line, due to currents of various 

frequencies flowing in the power line and using earth as a return path. This low frequency 

induction (LFI) voltage shall be applied together with EPR voltage in telecommunications 

circuit to determine total stress voltage (See Clause 2.1.8). 

Requirements for HV isolation equipment are specified in Appendix B. 

NOTES:  

1 It is assumed that the HV power system is provided with adequate means of earthing in 

accordance with the relevant Standards and as required by appropriate legislation (if any). It 

is assumed that the telecommunications equipment complies with the relevant Standards. 

2 It is assumed that persons working in locations covered by this Standard are adequately 

trained and are wearing appropriate clothing and footwear. 

3 Guidance on the principles that should be used in agreements on the allocation of costs 

between power utilities and telecommunications carriers is given in Appendix A. 

1.2   EXCLUSIONS 

This Standard does not cover the following: 

(a) Low frequency induction (LFI). This is covered in HB 101 and HB 102. 

(b) D.C. power systems. 

(c) Protection against step and touch potentials. 

(d) Contractual and procedural matters. 
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(e) Regulatory aspects of user’s telecommunications equipment or wiring beyond the 

network boundary with the telecommunications carrier’s network. The general hazard 

principles described in this Standard and the associated Part 2 of the Standard 

(application guide) do however still apply to both sides of the boundary. 

(f) The effect, if any, of EPR on a hybrid fibre coax network. See Clause 2.5.10 for the 

definition of hybrid fibre coax network. 

(g) Cables that comprise only non-conductive elements (e.g. non-metallic fibre optic 

cables). 

1.3   APPLICATION 

This Standard is intended for power systems and telecommunications personnel responsible 

for controlling the hazards to telecommunications network users, personnel and plant from 

the incidence of EPR on power systems. 

It is intended to be used in conjunction with AS/NZS 3835.2 and HB 219. 

1.4   GENERAL 

Earth faults on HV power systems cause an EPR at the fault location, other associated 

earthing locations and on the earthing system of the supply source(s). Nearby 

telecommunications systems can be affected by the EPR due to conduction or breakdown of 

insulation of telecommunications plant. An EPR incident can pose a risk to 

telecommunications personnel and/or users and can cause serious damage to 

telecommunications plant and equipment 

It is essential that EPR situations are adequately understood, properly evaluated, and that 

appropriate remedial action is taken to minimize the risk of shock hazard or damage. 

Telecommunications networks are more susceptible than other utility networks to power 

network EPR voltages, mainly because the network has a remote earth at the 

telecommunications exchange. EPR voltages can enter the network via the telephone 

exchange, telecommunications plant or cabling or telecommunications user equipment. 

Power network EPR can present a hazard to telecommunications personnel, users and plant, 

in a number of ways. The prime mechanisms are as follows: 

(a) If the earth surrounding an item of telecommunications network plant (e.g. copper 

multi-pair cables, cross-connect cabinet, openable joint) rises to a hazardous EPR, 

and the insulation withstand of the telecommunications plant from this earth is less 

than the EPR, then this EPR voltage will become impressed on the 

telecommunications network conductors. This could damage telecommunications 

plant and present a hazard to telecommunications personnel and users. 

(b) If the LV power earth for a building rises to a hazardous EPR voltage and a person 

using the telecommunications equipment (e.g. telephone, PABX, fax, modem) is in 

low-insulation contact with both a telecommunications network conductor and a 

conductor bonded to the LV power earth (e.g. kitchen sink, metal body of toaster), 

then the person could be exposed to a hazardous EPR voltage. 

(c) In a building where the LV power earth rises to a hazardous EPR voltage level, 

exceeding the insulation threshold of users telecommunications equipment in the 

building, then this EPR could be impressed on to the telecommunications cable 

network conductors. This voltage could present a hazard to telecommunications 

personnel, users and their equipment. This is particularly an issue with LV mains-

powered user’s telecommunications equipment (e.g. fax machines, computer 

modems), which is normally connected to both the telecommunications network and 

the LV power earth in the building.  A
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(d) Where the telecommunications conductors have overvoltage protection fitted at the 

premises or within the telecommunications equipment, the protector may operate and 

impress the hazardous EPR onto the telecommunications network. 

(e) If the earth potential rises to a hazardous EPR voltage in an area where 

telecommunications personnel are working on telecommunications network plant, and 

they are in low-insulation contact with both telecommunications network conductor 

and the local earth, they could be exposed to a hazardous EPR voltage. 

1.5   REFERENCED DOCUMENTS 

The following documents are referred to in this Standard: 

AS  

1319 Safety signs for the occupational environment 

1931 High-voltage test techniques 

1931.1 Part 1: General definitions and test requirements 

1931.2 Part 2: Measuring systems 

2225 Insulating gloves for electrical purposes 

60529 Degrees of protection provided by enclosures (IP Code) 

AS/NZS  

2053 Conduits and fittings for electrical installations 

2053.1 Part 1: General requirements 

2053.4 Part 4: Flexible plain conduits and fittings of insulating material 

3000 Electrical installations (known as the Australian/New Zealand Wiring

Rules) 

3835 Earth potential rise—Protection of telecommunications network users, 

personnel and plant 

3835.2 Part 2: Application guide 

3835.3* Part 3: Isolation arrangements for paired cable telemetering/telecontrol

services in LV areas and HV sites 

60479 Effects of current on human beings and livestock 

60479.1:2002 Part 1: General aspects 

60950 Information technology equipment—Safety 

60950.1 Part 1: General requirements 

AS/ACIF S009 Installation requirements for customer cabling (Wiring Rules) 

HB  

87 Joint use of poles: The placement on poles of power lines and paired cable 

telecommunications lines 

101 Coordination of power and telecommunications—Low Frequency 

Induction (LFI): Code of practice for the mitigation of hazardous voltages

induced into telecommunications lines 

102 Coordination of power and telecommunications—Low Frequency 

Induction (LFI) 

219 Earth potential rise—Protection of telecommunications network users, 

personnel and plant—Worked examples for the application guide 

                                                                                                                                                               

* Withdrawn, but is being reviewed by the Committee 
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NZCCPTS Cost apportioning guide—Cost apportioning principles for the mitigation 

of hazards and/or interference between power and telecommunications

networks (2002). 

NOTE: Free download available from http://www.nzccpts.co.nz 
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S E C T I O N  2    D E F I N I T I O N S  

2.1   DEFINITIONS RELATING TO POWER SYSTEMS 

For the purpose of this Standard the following definitions apply: 

2.1.1   Distribution substation 

A HV site, which contains assets that receive power at high voltage and transform it to low 

voltage for distribution to consumers. 

2.1.2   HV site 

A site with HV earthing provisions, e.g. a power station, substation, switching station, pad-

mounted transformer, pole-mounted HV equipment, overhead earth wires (OHEW) earthing 

point, or HV cable termination earthing point. For the purposes of this Standard, the 

boundary of a HV site associated with HV assets inside a lockable enclosure not accessible 

to the public (e.g. a kiosk, a room or ‘fenced off’ area) is bounded by the enclosure. 

NOTES:  

1 HV earthing system may extend beyond the boundary of the HV site. 

2 The HV site boundary is not necessarily the EPR hazard zone. See Clause 2.4.3. 

2.1.3   Voltage 

2.1.3.1   Extra low voltage (ELV) 

A voltage not exceeding 50 V a.c. or 120 V ripple free d.c. 

2.1.3.2   Low voltage (LV)  

A voltage exceeding ELV, but not exceeding 1 000 V a.c. or 1 500 V d.c. 

2.1.3.3   High voltage (HV) 

A voltage exceeding the low voltage value specified in Clause 2.1.3.2. 

2.1.4   Multiple earthed neutral (MEN) system 

A system of earthing in which the parts of conductors to be earthed are connected to the 

general mass of the earth and, in addition, are connected to the neutral conductor of the 

supply system. 

NOTES:  

1 A MEN system uses the LV neutral conductor as a return path for LV fault currents. 

2 The neutral is connected to earth at the distribution transformer and at each consumer 

installation. 

3 The neutral may have additional connections to earth at poles, at regular intervals, or 

underground pillars, and at the end of the neutral circuit of a main cable. 

2.1.5   Normal operation or ‘normally’ 

Normal operation or ‘normally’ relates to the protection equipment, which is assumed to be 

in good working order and operating within its specifications and design capabilities. 

2.1.6   Overvoltage 

Abnormal voltage between two points that is greater than the highest value appearing 

between the same two points under normal service conditions. 

2.1.7   Power utility 

Power utility is an organization that owns or operates assets for— 

(a) power generation; 
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(b) transmission; or  

(c) distribution. 

2.1.8   Total stress voltage 

The vector sum of EPR and LFI voltages that may simultaneously affect 

telecommunications cables exposed to both voltages as a result of a single phase-to-earth 

fault on the power system. 

2.2   DEFINITIONS RELATING TO HV CIRCUITS 

For the purpose of this Standard the following definitions apply: 

2.2.1   Category A circuit 

A high reliability circuit where the protective equipment ‘normally’ clears a single-phase-

to-earth fault not exceeding 0.35 s in time. 

NOTES:  

1 An earth fault may be at a HV site or on an associated power line. 

2 The time specified relates to the primary protection.  

3 The time in NOTE 2 may be exceeded (on a negligibly small number of occasions) due to 

unavoidable malfunction or combination of unlikely circumstances. 

2.2.2   Category B circuit 

A high reliability circuit where the protective equipment ‘normally’ clears a single-phase-

to-earth fault not exceeding 0.5 s in time. 

NOTE: The notes to Clause 2.2.1 apply. 

2.2.3   Category C circuit 

A circuit that is not classed as high reliability. 

NOTE: Such a circuit is normally protected with equipment that clears a single-phase-to-earth 

fault within time duration of 2 s. 

2.2.4   High reliability circuit  

A circuit that conforms to the following: 

(a) It forms part of a network that is designed and constructed in accordance with all 

relevant Standards and the following conditions apply: 

(i) Faults are few and of short duration. 

NOTE: As a guide the annual earth fault rate for a class of HV circuits should be less 

than 1.5 faults per 100 route km per year. Also, the fault rate for an individual circuit 

should be less than 4.5 faults per 100 route km per year. 

(ii) The fault current sources are direct or impedance earthed. 

(iii) The dimensions and other characteristics of plant (conductors, poles, pylons, 

insulators, structural elements and the like) are chosen to provide sufficient 

stability and resistance to breakdown under the most unfavourable working 

conditions. 

(iv) The clearances between live parts and any earth-connected point are such that 

flashovers to earth are unlikely to occur even under the most unfavourable 

working conditions including the occurrence of system overvoltage. 

(v) The HV insulators are designed for the maximum mechanical loading and 

electrical stress they are likely to encounter under the most unfavourable 

working conditions including adverse climatic conditions. 
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(vi) HV cables are highly reliable as their design criteria are based on the most 

unfavourable working conditions foreseen. 

(b) It is protected by equipment that is maintained in good working order and designed to 

clear an earth fault not exceeding 0.35 s in time for Category A circuit or 0.5 s for 

Category B circuit. 

(c) It is not located in an area exposed to frequent thunderstorms unless additional 

protection is provided, e.g. where there are metal structures, the provision of earth 

wires and low impedance structural earthing electrodes. 

(d) It is not located in an area exposed to severe pollution unless the HV insulators are 

specially constructed and arranged to be effective under the most unfavourable 

working conditions. 

2.3   DEFINITIONS RELATING TO HV INSTALLATION EARTHING 

For the purpose of this Standard the following definitions apply: 

2.3.1   Earthing system and elements 

2.3.1.1   Auxiliary earth electrode 

A conductor or structure, connected to an earthing system, that provides an additional path 

to earth. Auxiliary earth electrodes include underground metallic structures, steel 

reinforcing bars encased in concrete, and remote earthing systems bonded via OHEWs or 

underground cable sheaths. 

2.3.1.2   Counterpoise 

A metallic conductor that is directly buried in the ground beneath a transmission line route. 

NOTE: The conductor may be connected, for example, to tower footings to reduce the EPR levels 

around the towers and possibly provide additional shielding from LFI. 

2.3.1.3   Earth electrode 

One or more conducting elements in electrical contact with the general mass of earth and 

designed to conduct currents to and from the earth. 

2.3.1.4   Earthing system 

(a) For a HV station   An arrangement of conductors and earth electrodes buried in the 

earth and connected to the metallic fixtures and fittings of the station. 

(b) For a HV structure   An earthing conductor or earth electrode buried in the earth and 

connected to the structure; alternatively a conductive part of the structure buried in 

the earth (e.g. steel pole, concrete pole or tower leg). 

2.3.1.5   Extended earth conductor 

A metallic conductor that is installed in a counterpoise-like arrangement and is usually 

connected to a HV site earth grid. 

NOTE: The extended earth conductor is normally provided to reduce the earth grid resistance and 

might not be connected to tower footings. 

2.3.1.6   Primary earth electrode 

An earth electrode specifically designed or adapted for discharging earth fault currents into 

the ground, often in a specific discharge pattern, as required (or implicitly called for) by the 

earthing system design. 

NOTE: Primary earth electrodes include earth grids, counterpoise conductors and earth rods. 
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