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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, Coordination of Power and
Telecommunications Systems. This Standard supersedes in part the EPR Code, Issue 1,
1984 (published jointly by the Australian Telecommunications Commission ATC (now
Telstra Corporation) and ESAA (now ENA Energy Network Association).

In New Zealand, this Standard supersedes the Application Guide for EPR, August 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 serve as an application guide for persoinei
responsible for safety in the application of AS/NZS 3835.1 Part 1: Code of practice.

Preparation of this Standard was undertaken to update the technical content of t.. 2 oiiginal
EPR Code and to remove those contractual and procedural matters better dea!t with
elsewhere.

This Standard makes reference to publications prepared by the NZCIPTS. Enquiries
concerning these publications should be directed to the secretary ~f ("2 CPTS. Contact
details for the secretary and details of NZCCPTS publications are avai'able at the web site
http://www.nzcepts.co.nz. Some publications are available as frec downloads from the
above web site.

This Standard is Part 2 of a Series dealing with Earth Phtentiar Rise (EPR). This Standard
when complete will consist of the following parts:

AS/NZS

3835 Earth potential rise—Proteci.an of telecommunications network users,
personnel and plant

3835.1 Part 1: Code of practice

3835.2 Part 2: Applicatio.: quiae (this Standard)

3835.3 Part 3: Isolatic»arrangements for paired cable telemetering telecontrol
service in 7.,V areas and HV sites

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

persc pie! and plant—Worked examples for the application guide

The term ‘informative  has been used in this Standard to define the application of the
appendix to which 1. applies. An informative appendix is only for information and
guidance.

Statements® xprussed in mandatory terms in notes to figures, are deemed to be requirements
of this Stendard. ‘Shall’ indicates a requirement is mandatory, while ‘should’ indicates a
recon mendation and good practice.


https://www.stdhive.com/standards/asnzs-383522006-pdf/

3 AS/NZS 3835.2:2006

CONTENTS
Page
SECTION 1 SCOPE AND GENERAL
L1 SCOPE .o 5
1.2 APPLICATION ..ottt et 5
1.3 REFERENCED DOCUMENTS ..ottt 5
SECTION 2 DEFINITIONS
2.1 DEFINITIONS .ottt ettt et e esiteesbaeesae s N
SECTION 3 EPR AND GENERAL
3.1  DESCRIPTION OF EPR ...ccooiiiiiiiiiiiice e e e, 8
3.2  SOME EPR HAZARD SITUATIONS TO CONSIDER ......cccccccoviiiiic it 9
3.3 CONSIDERATION OF POWER UTILITY CONSTRUCTION PROPOYALS ........ 13
SECTION 4 EPR HAZARD VOLTAGE LIMITS
4.1  INTRODUCTION ...coootiiiiiiiiniiiinieiiiieenieeenieeeieeesiee e ss e et 14
4.2 RISK OF EPR HAZARD ...cooiiiiiiiiiieiee et 14
4.3 AUSTRALIAN EPR HAZARD VOLTAGE LIMITE ... oo, 15
4.4  BASIS OF AUSTRALIAN EPR HAZARD VOLTAGL LindlITS oo, 15
4.5 NEW ZEALAND EPR HAZARD VOLTAGE LINUTS ...cccoiiiiiiiiiiiceeee, 16
4.6 BASIS OF NEW ZEALAND EPR HAZARD VOL 1 AGE LIMITS 17
SECTION 5 ASSESSMENT OF EPR
5.1  EPR ASSESSMENT PROCESS ..ottt 18
5.2 COMBINED EPR AND LFI EFFECTS ..ottt 19
5.3 HAZARD CALCULATIONS IN SMALL INSTALLATIONS .....ooiiiiiiiiiiieeeeee 20
54 ELECTRODES.....coo et ettt et 21
5.5 ESTIMATION OF EAPTH FAULT CURRENTS .....ccccoiiiiiiiiiiiiiiceciceneee 22
5.6 SURFACE VOLTAGE GPADIENTS ...ooiiiiiiite et 22
5.7 LIMITS FOR APPLYING THE SIMPLIFIED CALCULATIONS .....ccccoeiiiiiinienne 24
5.8  EPRIN LARGE SUBSTATIONS ..ot 26
5.9 EARTH SYSTEN IMPEDANCE......coooiiiiiiiiiiieeecec e 26
5.10 DETERMINA TION OF PROSPECTIVE FAULT CURRENT (Initial estimate) ...... 28
5.11 COMPUTER ANALYSIS ..ottt 28
SECTION 6 1ELD 1ESTS AND MEASUREMENTS
6.1 T INUTRODUCTION ottt ettt ettt ettt et esaeeens 31
6.2  ORXLJECTIVES OF FIELD TESTS ..ottt 31
6.5 METHODOLOGY ...outiiiiiiiiiiiiiieeneeeet ettt 31
0.4 CURRENT INJECTION TESTS ...ttt 31
{5  SELECTION OF THE APPROPRIATE INJECTION METHOD.........ccccccoviiennnnn. 37
5.6  CURRENT SOURCES ...ttt 38
6.7 REMOTE CURRENT ELECTRODE .....ccccccoiiiiiiiiiiiiiiiieciiceeeeeeeeeeeee e 40
6.8 MEASURING GRID IMPEDANCE .......ccociiiiiiiiiiiiice e 41
6.9 MEASURING SURFACE VOLTAGE GRADIENTS....cccceiiiiiiiiiiiiieieeeicenieeens 43
6.10 INTERFERENCE ELIMINATION ....ccccoiiiiiiiiiiiiieniiceieeeee e 47
6.11 INTERPRETATION OF RESULTS ...c.oiiiiiiiiiiiiiteeeeeete et 48
6.12 CONSIDERATION IN CONJUNCTION WITH LOW FREQUENCY
INDUCTION (LFL).ccoitiiiiiieiieeeeeeeeete ettt s 51

6.13 SAFETY PRECAUTIONS ..ottt 52


https://www.stdhive.com/standards/asnzs-383522006-pdf/

AS/NZS 3835.2:2006 4

Page

6.14 COORDINATION ..ottt ettt ettt et esibe e ebaeesabeeens 53
6.15 SOIL RESISTIVITY .ottt ettt st e 53
6.16 METHODS OF MEASUREMENT (WENNER AND SCHULMBERGER

ARRAYS) e e 55
6.17 RESISTIVITY MEASUREMENT ANALYSIS ..o 57
6.18 INTERPRETATION OF RESISTIVITY MEASUREMENT ......ccccccoviiiiniiiiniiinnene 58
6.19 SOURCES OF ERRORS ..ottt 59
6.20 EQUIPMENT AND INSTRUMENTATION ......cooiiiiiiiiiiiiiniiceieceecereeeeee e 59
6.21 CALIBRATION OF EQUIPMENT ....cc.ooiiiiiiiiiiiiieieeeceriee e 60

SECTION 7 MITIGATION

7.1 INTRODUCTION .....ooiiiiiiiiiiiniiienieeeeeenee e esne [ ee oo 61
7.2 SCOPE OF MITIGATION ....coiiiiiiiiiiiiieiieeeiieeeeee ettt e 61
7.3  MITIGATION MEASURES APPLIED TO POWER SYSTEM PLANT ................. 61
7.4  LIGHTNING PROTECTION AT TELECOMMUNICATIONS USE2’s

PREMISES ... oottt et et e e 68
7.5 MITIGATION MEASURES APPLIED TO TELECOMMUNICATICNS PLANT... 69

APPENDICES

A TYPICAL HAZARD ZONES ...ttt et 84
B EPR DANGER SIGNS—AUSTRALIA ONLY

SIGNS FOR HV SITES AND COMMUNICATICNS i"ABLE PITS/MANHOLES . 99
C BIBLIOGRAPHY ..ottt et et 102


https://www.stdhive.com/standards/asnzs-383522006-pdf/

5 AS/NZS 3835.2:2006

STANDARDS AUSTRALIA/STANDARDS NEW ZEALAND

Australian/New Zealand Standard

Earth potential rise—Protection of telecommunications network users,

SECTION 1

1.1 SCOPE

personnel and plant

Part 2. Application guide

SCOPE AND GENERAL

This Standard is a guide to the application of the EPR Code of practice for the protection of
persons or plant prescribed in AS/NZS 3835.1. This Standard is intended ior personnel
responsible for ensuring safety in a telecommunications service environment.

1.2 APPLICATION
This Standard shall be read in conjunction with AS/NZS 3835.1:2006.

1.3 REFERENCED DOCUMENTS

The following documents are referred to in this Standard:

AS
1319

60529
AS/NZS
3835

3835.1
60479

60479.1:2002

60950
60950.1

HB
101

ANSI/IEEE
81

ESAA
EG1(2000)

Safety signs for the occupational € wvirhnment

Degrees of protection provided by enclosures (IP Code)

Earth potential rise—rowcction of telecommunications network users,
personnel and plant
Part 1: Code of p rac.ice

Effects of su.renc on human beings and livestock
Part 1: Gei <ral aspects

Infornation technology equipment—Safety
Par. 1: tieneral requirements

Coordination of power and telecommunications—Low Frequency Induction
(LFI): Code of practice for the mitigation of hazardous voltages induced
into telecommunications lines)

Coordination of power and telecommunications—Low Frequency Induction
(LFI): Application Guide to the LFI Code

Earth potential rise—Protection of telecommunications network users,

personnel and plant—Worked examples for the application guide

IEEE Guide for measuring earth resistivity, ground impedance, and earth
surface potentials of a ground system

Substation earthing guide
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