
raising standards worldwide™

NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

BSI Standards Publication

BS 7430:2011
Incorporating corrigendum No. 1

Code of practice for
protective earthing of
electrical installations



Publishing and copyright information

The BSI copyright notice displayed in this document indicates when the document
was last issued.

© The British Standards Institution 2012

Published by BSI Standards Limited 2012

ISBN 978 0 580 78762 1

ICS 13.260; 29.240.01

The following BSI references relate to the work on this standard:
Committee reference GEL/600
Draft for comment 11/30249994 DC

Publication history

First published as CP 1013:1965
First published as BS 7430, January 1992
Second edition, November 1998
Third (present) edition, December 2011

Amendments issued since publication

Date Text affected

May 2012 See foreword

BS 7430:2011 BRITISH STANDARD



Contents
Foreword iii

1 Scope 1
2 Normative references 1
3 Terms and definitions 4
4 Earthing principles 6
5 HV/LV interface 12
6 Low voltage installations 12
7 Generators 19
8 Special installations 29
9 Earth electrode systems 33
10 Inspection and testing of the earthing system 66

Annexes
Annex A (informative) Guidance on typical HV/LV interfaces 79
Annex B (informative) Typicalsimple installation of an earthing system
for a smallLVsubstation 85

Bibliography 88

List of figures
Figure 1 – TN-S system 7
Figure 2 – TN-C system 8
Figure 3 – TN-C-S system 9
Figure 4 – TT system 10
Figure 5 – IT system 11
Figure 6 – Earthing arrangement and protective conductors for consumers’
installations 15
Figure 7 – Small low voltage single phase generator run as a floating system 20
Figure 8 – Small low voltage generator supplying a fixed installation 21
Figure 9 – Small unearthed generator supplying a mobile or transportable
unit 22
Figure 10 – Low voltage standby generators with star-point switching 25
Figure 11 – Low voltage standby generators with neutral earthing
transformers 26
Figure 12 – Single low voltage standby generator (without paralleling
facility) 27
Figure 13 – Measurement of earth resistivity 36
Figure 14 – Impedence to earth of horizontal earth electrodes buried in
homogeneous soil 37
Figure 14a – Effect of inter electrode spacing on combined resistance 39
Figure 15 – Miscellaneous electrode configurations 41
Figure 16 – Ground surface potentials around a single rod and three rods in
line 47
Figure 17 – Measurement ofsoilresistivity 68
Figure 18 – One rod soil resistivity measurement 69
Figure 19 – Measurement of earth electrode resistancef 71
Figure 20 – Earth resistance curves 72
Figure 21 – 3-terminal tester with CT clamp 74
Figure 22 – Clamp-on tester 74
Figure 23 – 90°/180° test 76
Figure 24 – Typical 90°/180° test results 76
Figure A.1 – TN-S system with separate HV equipment and LV neutral earths 79
Figure A.2 – TN-S system with common HV equipment and LV neutral earth 80
Figure A.3 – Segregated HV and LV earthing 82
Figure A.4 – External HV switch supply 83
Figure A.5 – Common external HV/LV interface to supply multiple buildings 84
Figure A.6 – External HV/LV interface and generator backup 85

BRITISH STANDARD BS 7430:2011

© The British Standards Institution 2012 • i



Figure B.1 – Assumed electrode arrangement for a small substation with a soil
resistivity of 400 Ωm 86

List of tables
Table 1 – Examples of soil resistivity in Ωm 35
Table 2 – Factors for vertical electrodes arranged in a hollow square 43
Table 3 – Geometric mean distance z for closely spaced reinforcing rods in a
symmetrical pattern 45
Table 4 – Factors for vertical parallel electrodes arranged in a line 48
Table 5 – Earth fault current densities for 1 s duration for earthing conductors
with initial conductor temperature of 30 °C 51
Table 6 – Earth fault currents (in kA) for copper strip earthing conductors 52
Table 7 – Earth fault currents (in kA) for aluminium strip earthing
conductors 53
Table 8 – Values of K and β 53
Table 9 – Corrosion resistance of some electrodes materials related to soil
parameters 60
Table 10 – Suitability of materials for bonding together 61
Table 11 – Material, configuration and minimum cross-sectional area of air
termination conductors, air termination rods, earth lead-in rods and down
conductors 62
Table 12 – Recommended materials for the manufacture of earthing
components 63
Table 13 – 61.8% test probe spacing for various grid sizes 73
Table 14 – Acceptable bonding readings within distribution substations 78
Table 15 – Ground mounted plant installation model inspection form 78

Summary of pages

This document comprises a front cover, an inside front cover, pages i to iv,
pages 1 to 88, an inside back cover and a back cover.

BRITISH STANDARDBS 7430:2011

ii • © The British Standards Institution 2012



Foreword

Publishing information

This British Standard is published by BSI Standards Limited, under licence from
The British Standards Institution, and came into effect on 31 December 2011. It
was prepared by Technical Committee GEL/600, Earthing. A list of organizations
represented on this committee can be obtained on request to its secretary.

Supersession

This British Standard supersedes BS 7430:1998, which is withdrawn.

Information about this document

The start and finish of text introduced or altered by Corrigendum No. 1 is
indicated in the text by tags and.

Relationship with other publications

This revision of BS 7430 takes into account changes in legislation
(implementation of the Electricity Safety, Quality and Continuity Regulations
2002 as amended [1]) and changes in and publication of other relevant industry
standards such as BS 7671:2008+A1, BS EN IEC 61936-1:2011 and
BS EN 50522:2011.

Legislation

In Great Britain earthing of an electricity supply system is governed by the
Electricity Safety, Quality and Continuity Regulations 2002 as amended
(ESQCR) [1] and the Electricity at Work Regulations 1989 [2]. In Northern Ireland,
The Electricity Supply Regulations (Northern Ireland) 1988 as amended [3] apply.

Presentational conventions

The provisions in this standard are presented in roman (i.e. upright) type. Its
recommendations are expressed in sentences in which the principal auxiliary
verb is “should”.

Commentary, explanation and general informative material is presented in
smaller italic type, and does not constitute a normative element.

The word “should” is used to express recommendations of this standard. The
word “may” is used in the text to express permissibility, e.g. as an alternative to
the primary recommendation of the clause. The word “can” is used to express
possibility, e.g. a consequence of an action or an event.

Notes and commentaries are provided throughout the text of this standard.
Notes give references and additional information that are important but do not
form part of the recommendations. Commentaries give background information.

Contractual and legal considerations

This publication does not purport to include all the necessary provisions of a
contract. Users are responsible for its correct application.

Compliance with a British Standard cannot confer immunity from legal
obligations.
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1 Scope
This British Standard primarily provides recommendations and guidance on
meeting the requirements for the earthing of electrical installations, including:

a) protective earthing of low voltage installations to BS 7671:2008+A1;

b) the interface between LV and HV substations of 11 000/400 V to
BS EN IEC 61936-1:2011 within buildings; and

c) protective earthing and changeover switch arrangements for generators
supplying low voltage installations.

The earthing of a system or installation is generally provided for reasons of
safety.

This British Standard applies only to land-based installations in and around
buildings. It does not apply to:

1) ships, aircraft or offshore installations;

2) earthing of medical equipment [see BS EN 60601 (all parts)];

3) special problems encountered with solid state electronic components;

4) equipment sensitive to static electricity;

5) requirements for functional earthing;

6) earthing of overhead lines between electrical installations; or

7) the internal earthing of equipment.

2 Normative references
The following referenced documents are indispensable for the application of
this document. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any
amendments) applies.

BS 215-2:1970, Specification for aluminium conductors and aluminium
conductors, steel-reinforced for overhead power transmission – Aluminium
conductors, steel-reinforced (withdrawn)

BS 729, Specification for hot dip galvanized coatings on iron and steel
articles (withdrawn)

BS 951, Electrical earthing – Clamps for earthing and bonding – Specification

BS 1400, Specification for copper alloy ingots and copper alloy and high
conductivity copper castings (withdrawn)

BS 1449:1991 (all parts), Steel plate, sheet and strip (withdrawn)

BS 1473:1972, Specification for wrought aluminium and aluminium alloys for
general engineering purposes – Rivet, bolt and screw stock

BS 1474:1987, Specification for wrought aluminium and aluminium alloys for
general engineering purposes: bars, extruded round tubes and sections
(withdrawn)

BS 1561:1997, Founding – Grey cast irons

BS 1562:1997, Founding – Malleable cast irons

BS 1377-3, Methods of test for soils for civil engineering purposes – Part 3:
Chemical and electro-chemical tests

BS 2754, Memorandum – Construction of electrical equipment for protection
against shock
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